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Random crap makes quantum many-body systems  
behave athermally.

Contrast: thermalizing classical gas



• Review: Abanin et al., arXiv:1804.11065 (2018).
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But what’s it good for?

Many-body localization (MBL)
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MBL-mobile
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• Set-up
• MBL as an “athermal phase”
• MBL Otto cycle
• Evaluating performance
• Opportunities



Set-up

• Qubit chain:
1

<latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit>
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<latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit> N

<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>
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<latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit>
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• Qubit chain:

• Disordered Heisenberg model
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<latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit>

2
<latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit> N

<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>

. . .
<latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit>

•  H(↵t)
<latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit>



Set-up

• Qubit chain:

• Disordered Heisenberg model

1
<latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit>

2
<latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit> N

<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>

. . .
<latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit>

•  H(↵t)
<latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit>

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

•  



Set-up

• Qubit chain:

• Disordered Heisenberg model

1
<latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit>

2
<latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit> N

<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>

. . .
<latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit>

•  H(↵t)
<latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit>

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

•  

✦Very localized



Set-up

• Qubit chain:

• Disordered Heisenberg model

1
<latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit>

2
<latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit> N

<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>

. . .
<latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit>

•  H(↵t)
<latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit>

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

•  

✦Very localized✦“Thermal”



Set-up

• Qubit chain:

• Disordered Heisenberg model

1
<latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit>

2
<latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit> N

<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>

. . .
<latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit>

•  H(↵t)
<latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit>

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

•  

✦Very localized✦“Thermal”

N�1X

j=1

�j · �j+1

<latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit>

=<latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit>



Set-up

• Qubit chain:

• Disordered Heisenberg model

1
<latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit>

2
<latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit> N

<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>

. . .
<latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit>

•  H(↵t)
<latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit>

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

•  

✦Very localized✦“Thermal”

N�1X

j=1

�j · �j+1

<latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit>

=<latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit> + h(↵t)
<latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit><latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit><latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit><latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit>

NX

j=1

hj�
z
j

<latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit><latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit><latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit><latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit>



Set-up

• Qubit chain:

• Disordered Heisenberg model

1
<latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit>

2
<latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit> N

<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>

. . .
<latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit>

•  H(↵t)
<latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit>

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

•  

✦Very localized✦“Thermal”

N�1X

j=1

�j · �j+1

<latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit>

=<latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit> + h(↵t)
<latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit><latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit><latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit><latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit>

NX

j=1

hj�
z
j

<latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit><latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit><latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit><latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit>

✦Disorder dominates



Set-up

• Qubit chain:

• Disordered Heisenberg model

1
<latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit>

2
<latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit> N

<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>

. . .
<latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit>

•  H(↵t)
<latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit>

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

•  

✦Very localized✦“Thermal”

N�1X

j=1

�j · �j+1

<latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit>

=<latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit> + h(↵t)
<latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit><latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit><latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit><latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit>

NX

j=1

hj�
z
j

<latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit><latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit><latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit><latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit>

✦Disorder dominates✦Hopping 
dominates



Set-up

• Qubit chain:

• Disordered Heisenberg model

1
<latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit><latexit sha1_base64="PTqghLZ6nlNIZyZHf0Ei6kzH+TQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlpjcoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7Ub/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBd+iMrA==</latexit>

2
<latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit><latexit sha1_base64="tEDecl8Mqx7ixNcFjAUmuOOYMOU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZm1QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUb/M4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDeWyMrQ==</latexit> N

<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>

. . .
<latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit><latexit sha1_base64="/ooWk2TEjwBT9hJH4Lst+sWgom0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsNu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTjLeYkkp3A2q4FAlvoUDJu6nmNA4k7wTj25nfeeLaCJU84CTlfkyHiYgEo2ildl+GCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDuWqPLw==</latexit>

•  H(↵t)
<latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit><latexit sha1_base64="UN/9n+KgkEc8v8jtNXZ/w8+oCQk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBPUW8JJjBPOAZAm9k0kyZHZ2nekNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZKNOMNFslItwMwXArFGyhQ8nasOYSB5K1gfD/3WxOujYjUI05j7ocwVGIgGKCV/FqZdkHGI+ghvewVS27FXYCuEy8jJZKh3it+dfsRS0KukEkwpuO5MfopaBRM8lmhmxgeAxvDkHcsVRBy46eLo2f0wip9Ooi0LYV0of6eSCE0ZhoGtjMEHJlVby7+53USHNz6qVBxglyx5aJBIilGdJ4A7QvNGcqpJcC0sLdSNgINDG1OBRuCt/ryOmleVTy34j1cl6p3WRx5ckbOSZl45IZUSY3USYMw8kSeySt5cybOi/PufCxbc042c0r+wPn8ASZpkQE=</latexit>

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

•  

✦Very localized✦“Thermal”

N�1X

j=1

�j · �j+1

<latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit><latexit sha1_base64="bkNUmHwn+dJZm1N2sDzMcp/p4WI="></latexit>

=<latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit><latexit sha1_base64="b43zsRsKcFJsOmji9JRwpUSOKvU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7mt59QaR7LBzNJ0I/oUPKQM2qs1Ljtlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAb3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYoYjLg=</latexit> + h(↵t)
<latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit><latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit><latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit><latexit sha1_base64="WAVSOdLak5Eytp9a7ap57Mt+Rgc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASEVTcFNy4rGAf0IRwM500QycPZiZCCcWNv+LGhSJu/Qp3/o3TNgttPXDhcM693HuPn3ImlWV9G6Wl5ZXVtfJ6ZWNza3vH3N1ryyQThLZIwhPR9UFSzmLaUkxx2k0FhcjntOMPbyZ+54EKyZL4Xo1S6kYwiFnACCgteebBKcbO9axCXMMO8DQET+ETz6xadWsKvEjsglRRgaZnfjn9hGQRjRXhIGXPtlLl5iAUI5yOK04maQpkCAPa0zSGiEo3n74wxsda6eMgEbpihafq74kcIilHka87I1ChnPcm4n9eL1PBpZuzOM0UjclsUZBxrBI8yQP3maBE8ZEmQATTt2ISggCidGoVHYI9//IiaZ/Vbatu351XG1dFHGV0iI5QDdnoAjXQLWqiFiLoET2jV/RmPBkvxrvxMWstGcXMPvoD4/MHFiqUAw==</latexit>

NX

j=1

hj�
z
j

<latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit><latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit><latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit><latexit sha1_base64="4scWf93JgmWitHbKwPYHEBkQnPk=">AAACB3icbVDLSsNAFJ34rPEVdSnIYBFclUQEdSEU3LiSCvYBTRom00k77cwkzEyEGrpz46+4caGIW3/BnX/j9LHQ1gMXDufcy733RCmjSrvut7WwuLS8slpYs9c3Nre2nZ3dmkoyiUkVJyyRjQgpwqggVU01I41UEsQjRupR/2rk1++JVDQRd3qQkoCjjqAxxUgbKXQOfJXxMO/BS+gNWzd2N+xB6Cva4aj1EPZCp+iW3DHgPPGmpAimqITOl99OcMaJ0JghpZqem+ogR1JTzMjQ9jNFUoT7qEOahgrEiQry8R9DeGSUNowTaUpoOFZ/T+SIKzXgkenkSHfVrDcS//OamY7Pg5yKNNNE4MmiOGNQJ3AUCmxTSbBmA0MQltTcCnEXSYS1ic42IXizL8+T2knJc0ve7WmxfDGNowD2wSE4Bh44A2VwDSqgCjB4BM/gFbxZT9aL9W59TFoXrOnMHvgD6/MHFaOYIw==</latexit>

✦Disorder dominates✦Hopping 
dominates

E
Q(t)

"

<latexit sha1_base64="eMBujYdpbWqT7YzmkaDqPpk5TyE=">AAACEHicbVBNS8NAEN34WetX1KOXwSLWS0lEUG9FETy2YD+gKWWz3bRLN5uwuxFKyE/w4l/x4kERrx69+W/ctjlo64OBx3szzMzzY86Udpxva2l5ZXVtvbBR3Nza3tm19/abKkokoQ0S8Ui2fawoZ4I2NNOctmNJcehz2vJHNxO/9UClYpG41+OYdkM8ECxgBGsj9ewTL5CYpOCFWA8J5ultBlkKdSiDhlPIALxrNhh0enbJqThTwCJxc1JCOWo9+8vrRyQJqdCEY6U6rhPrboqlZoTTrOglisaYjPCAdgwVOKSqm04fyuDYKH0IImlKaJiqvydSHCo1Dn3TOblbzXsT8T+vk+jgspsyESeaCjJbFCQcdASTdKDPJCWajw3BRDJzK5AhNglpk2HRhODOv7xImmcV16m49fNS9SqPo4AO0REqIxddoCq6QzXUQAQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBgWia6Q==</latexit><latexit sha1_base64="eMBujYdpbWqT7YzmkaDqPpk5TyE=">AAACEHicbVBNS8NAEN34WetX1KOXwSLWS0lEUG9FETy2YD+gKWWz3bRLN5uwuxFKyE/w4l/x4kERrx69+W/ctjlo64OBx3szzMzzY86Udpxva2l5ZXVtvbBR3Nza3tm19/abKkokoQ0S8Ui2fawoZ4I2NNOctmNJcehz2vJHNxO/9UClYpG41+OYdkM8ECxgBGsj9ewTL5CYpOCFWA8J5ultBlkKdSiDhlPIALxrNhh0enbJqThTwCJxc1JCOWo9+8vrRyQJqdCEY6U6rhPrboqlZoTTrOglisaYjPCAdgwVOKSqm04fyuDYKH0IImlKaJiqvydSHCo1Dn3TOblbzXsT8T+vk+jgspsyESeaCjJbFCQcdASTdKDPJCWajw3BRDJzK5AhNglpk2HRhODOv7xImmcV16m49fNS9SqPo4AO0REqIxddoCq6QzXUQAQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBgWia6Q==</latexit><latexit sha1_base64="eMBujYdpbWqT7YzmkaDqPpk5TyE=">AAACEHicbVBNS8NAEN34WetX1KOXwSLWS0lEUG9FETy2YD+gKWWz3bRLN5uwuxFKyE/w4l/x4kERrx69+W/ctjlo64OBx3szzMzzY86Udpxva2l5ZXVtvbBR3Nza3tm19/abKkokoQ0S8Ui2fawoZ4I2NNOctmNJcehz2vJHNxO/9UClYpG41+OYdkM8ECxgBGsj9ewTL5CYpOCFWA8J5ultBlkKdSiDhlPIALxrNhh0enbJqThTwCJxc1JCOWo9+8vrRyQJqdCEY6U6rhPrboqlZoTTrOglisaYjPCAdgwVOKSqm04fyuDYKH0IImlKaJiqvydSHCo1Dn3TOblbzXsT8T+vk+jgspsyESeaCjJbFCQcdASTdKDPJCWajw3BRDJzK5AhNglpk2HRhODOv7xImmcV16m49fNS9SqPo4AO0REqIxddoCq6QzXUQAQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBgWia6Q==</latexit><latexit sha1_base64="eMBujYdpbWqT7YzmkaDqPpk5TyE=">AAACEHicbVBNS8NAEN34WetX1KOXwSLWS0lEUG9FETy2YD+gKWWz3bRLN5uwuxFKyE/w4l/x4kERrx69+W/ctjlo64OBx3szzMzzY86Udpxva2l5ZXVtvbBR3Nza3tm19/abKkokoQ0S8Ui2fawoZ4I2NNOctmNJcehz2vJHNxO/9UClYpG41+OYdkM8ECxgBGsj9ewTL5CYpOCFWA8J5ultBlkKdSiDhlPIALxrNhh0enbJqThTwCJxc1JCOWo9+8vrRyQJqdCEY6U6rhPrboqlZoTTrOglisaYjPCAdgwVOKSqm04fyuDYKH0IImlKaJiqvydSHCo1Dn3TOblbzXsT8T+vk+jgspsyESeaCjJbFCQcdASTdKDPJCWajw3BRDJzK5AhNglpk2HRhODOv7xImmcV16m49fNS9SqPo4AO0REqIxddoCq6QzXUQAQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBgWia6Q==</latexit>

#

<latexit sha1_base64="OmRhxAno5tcVJaxUPwvJeP2tHVQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FvQi8cI5gHJEmYns5sx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruilDNjff/bW1ldW9/YLG2Vt3d29/YrB4ctozJNaJMornQnwoZyJmnTMstpJ9UUi4jTdjS6nfrtJ6oNU/LBjlMaCpxIFjOCrZNavRuWJGG/UvVr/gxomQQFqUKBRr/y1RsokgkqLeHYmG7gpzbMsbaMcDop9zJDU0xGOKFdRyUW1IT57NoJOnXKAMVKu5IWzdTfEzkWxoxF5DoFtkOz6E3F/7xuZuOrMGcyzSyVZL4ozjiyCk1fRwOmKbF87AgmmrlbERlijYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fP3SO3w==</latexit><latexit sha1_base64="OmRhxAno5tcVJaxUPwvJeP2tHVQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FvQi8cI5gHJEmYns5sx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruilDNjff/bW1ldW9/YLG2Vt3d29/YrB4ctozJNaJMornQnwoZyJmnTMstpJ9UUi4jTdjS6nfrtJ6oNU/LBjlMaCpxIFjOCrZNavRuWJGG/UvVr/gxomQQFqUKBRr/y1RsokgkqLeHYmG7gpzbMsbaMcDop9zJDU0xGOKFdRyUW1IT57NoJOnXKAMVKu5IWzdTfEzkWxoxF5DoFtkOz6E3F/7xuZuOrMGcyzSyVZL4ozjiyCk1fRwOmKbF87AgmmrlbERlijYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fP3SO3w==</latexit><latexit sha1_base64="OmRhxAno5tcVJaxUPwvJeP2tHVQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FvQi8cI5gHJEmYns5sx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruilDNjff/bW1ldW9/YLG2Vt3d29/YrB4ctozJNaJMornQnwoZyJmnTMstpJ9UUi4jTdjS6nfrtJ6oNU/LBjlMaCpxIFjOCrZNavRuWJGG/UvVr/gxomQQFqUKBRr/y1RsokgkqLeHYmG7gpzbMsbaMcDop9zJDU0xGOKFdRyUW1IT57NoJOnXKAMVKu5IWzdTfEzkWxoxF5DoFtkOz6E3F/7xuZuOrMGcyzSyVZL4ozjiyCk1fRwOmKbF87AgmmrlbERlijYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fP3SO3w==</latexit><latexit sha1_base64="OmRhxAno5tcVJaxUPwvJeP2tHVQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FvQi8cI5gHJEmYns5sx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruilDNjff/bW1ldW9/YLG2Vt3d29/YrB4ctozJNaJMornQnwoZyJmnTMstpJ9UUi4jTdjS6nfrtJ6oNU/LBjlMaCpxIFjOCrZNavRuWJGG/UvVr/gxomQQFqUKBRr/y1RsokgkqLeHYmG7gpzbMsbaMcDop9zJDU0xGOKFdRyUW1IT57NoJOnXKAMVKu5IWzdTfEzkWxoxF5DoFtkOz6E3F/7xuZuOrMGcyzSyVZL4ozjiyCk1fRwOmKbF87AgmmrlbERlijYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fP3SO3w==</latexit>
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<latexit sha1_base64="aAiAzlcjxw1OrH2upaApqnP/XxU=">AAAB7XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsJu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTHFpcSaW7ATMgRQItFCihm2pgcSChE4xvZ37nCbQRKnnASQp+zIaJiARnaKV2PwSJbFCtuXV3DrpKvILUSIHmoPrVDxXPYkiQS2ZMz3NT9HOmUXAJ00o/M5AyPmZD6FmasBiMn8+vndIzq4Q0UtpWgnSu/p7IWWzMJA5sZ8xwZJa9mfif18swuvZzkaQZQsIXi6JMUlR09joNhQaOcmIJ41rYWykfMc042oAqNgRv+eVV0r6oe27du7+sNW6KOMrkhJySc+KRK9Igd6RJWoSTR/JMXsmbo5wX5935WLSWnGLmmPyB8/kDjtePEw==</latexit><latexit sha1_base64="aAiAzlcjxw1OrH2upaApqnP/XxU=">AAAB7XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsJu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTHFpcSaW7ATMgRQItFCihm2pgcSChE4xvZ37nCbQRKnnASQp+zIaJiARnaKV2PwSJbFCtuXV3DrpKvILUSIHmoPrVDxXPYkiQS2ZMz3NT9HOmUXAJ00o/M5AyPmZD6FmasBiMn8+vndIzq4Q0UtpWgnSu/p7IWWzMJA5sZ8xwZJa9mfif18swuvZzkaQZQsIXi6JMUlR09joNhQaOcmIJ41rYWykfMc042oAqNgRv+eVV0r6oe27du7+sNW6KOMrkhJySc+KRK9Igd6RJWoSTR/JMXsmbo5wX5935WLSWnGLmmPyB8/kDjtePEw==</latexit><latexit sha1_base64="aAiAzlcjxw1OrH2upaApqnP/XxU=">AAAB7XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsJu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTHFpcSaW7ATMgRQItFCihm2pgcSChE4xvZ37nCbQRKnnASQp+zIaJiARnaKV2PwSJbFCtuXV3DrpKvILUSIHmoPrVDxXPYkiQS2ZMz3NT9HOmUXAJ00o/M5AyPmZD6FmasBiMn8+vndIzq4Q0UtpWgnSu/p7IWWzMJA5sZ8xwZJa9mfif18swuvZzkaQZQsIXi6JMUlR09joNhQaOcmIJ41rYWykfMc042oAqNgRv+eVV0r6oe27du7+sNW6KOMrkhJySc+KRK9Igd6RJWoSTR/JMXsmbo5wX5935WLSWnGLmmPyB8/kDjtePEw==</latexit><latexit sha1_base64="aAiAzlcjxw1OrH2upaApqnP/XxU=">AAAB7XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsJu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTHFpcSaW7ATMgRQItFCihm2pgcSChE4xvZ37nCbQRKnnASQp+zIaJiARnaKV2PwSJbFCtuXV3DrpKvILUSIHmoPrVDxXPYkiQS2ZMz3NT9HOmUXAJ00o/M5AyPmZD6FmasBiMn8+vndIzq4Q0UtpWgnSu/p7IWWzMJA5sZ8xwZJa9mfif18swuvZzkaQZQsIXi6JMUlR09joNhQaOcmIJ41rYWykfMc042oAqNgRv+eVV0r6oe27du7+sNW6KOMrkhJySc+KRK9Igd6RJWoSTR/JMXsmbo5wX5935WLSWnGLmmPyB8/kDjtePEw==</latexit>

E0



2 regimes

Gap distribution

Many-body 
energies

�
<latexit sha1_base64="aAiAzlcjxw1OrH2upaApqnP/XxU=">AAAB7XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsJu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTHFpcSaW7ATMgRQItFCihm2pgcSChE4xvZ37nCbQRKnnASQp+zIaJiARnaKV2PwSJbFCtuXV3DrpKvILUSIHmoPrVDxXPYkiQS2ZMz3NT9HOmUXAJ00o/M5AyPmZD6FmasBiMn8+vndIzq4Q0UtpWgnSu/p7IWWzMJA5sZ8xwZJa9mfif18swuvZzkaQZQsIXi6JMUlR09joNhQaOcmIJ41rYWykfMc042oAqNgRv+eVV0r6oe27du7+sNW6KOMrkhJySc+KRK9Igd6RJWoSTR/JMXsmbo5wX5935WLSWnGLmmPyB8/kDjtePEw==</latexit><latexit sha1_base64="aAiAzlcjxw1OrH2upaApqnP/XxU=">AAAB7XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsJu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTHFpcSaW7ATMgRQItFCihm2pgcSChE4xvZ37nCbQRKnnASQp+zIaJiARnaKV2PwSJbFCtuXV3DrpKvILUSIHmoPrVDxXPYkiQS2ZMz3NT9HOmUXAJ00o/M5AyPmZD6FmasBiMn8+vndIzq4Q0UtpWgnSu/p7IWWzMJA5sZ8xwZJa9mfif18swuvZzkaQZQsIXi6JMUlR09joNhQaOcmIJ41rYWykfMc042oAqNgRv+eVV0r6oe27du7+sNW6KOMrkhJySc+KRK9Igd6RJWoSTR/JMXsmbo5wX5935WLSWnGLmmPyB8/kDjtePEw==</latexit><latexit sha1_base64="aAiAzlcjxw1OrH2upaApqnP/XxU=">AAAB7XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsJu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTHFpcSaW7ATMgRQItFCihm2pgcSChE4xvZ37nCbQRKnnASQp+zIaJiARnaKV2PwSJbFCtuXV3DrpKvILUSIHmoPrVDxXPYkiQS2ZMz3NT9HOmUXAJ00o/M5AyPmZD6FmasBiMn8+vndIzq4Q0UtpWgnSu/p7IWWzMJA5sZ8xwZJa9mfif18swuvZzkaQZQsIXi6JMUlR09joNhQaOcmIJ41rYWykfMc042oAqNgRv+eVV0r6oe27du7+sNW6KOMrkhJySc+KRK9Igd6RJWoSTR/JMXsmbo5wX5935WLSWnGLmmPyB8/kDjtePEw==</latexit><latexit sha1_base64="aAiAzlcjxw1OrH2upaApqnP/XxU=">AAAB7XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FLx4r2A9oQ9lsJu3aTTbsToQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IJXCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTHFpcSaW7ATMgRQItFCihm2pgcSChE4xvZ37nCbQRKnnASQp+zIaJiARnaKV2PwSJbFCtuXV3DrpKvILUSIHmoPrVDxXPYkiQS2ZMz3NT9HOmUXAJ00o/M5AyPmZD6FmasBiMn8+vndIzq4Q0UtpWgnSu/p7IWWzMJA5sZ8xwZJa9mfif18swuvZzkaQZQsIXi6JMUlR09joNhQaOcmIJ41rYWykfMc042oAqNgRv+eVV0r6oe27du7+sNW6KOMrkhJySc+KRK9Igd6RJWoSTR/JMXsmbo5wX5935WLSWnGLmmPyB8/kDjtePEw==</latexit>

P (�)
<latexit sha1_base64="UfI7WpIvqifSl4QkxnOenWvYeno=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lEUG8FLx4r2A9oQtlsJu3SzSbsboRS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dtbWNza3tks75d29/YPDytFxW6e5YthiqUhVN6QaBZfYMtwI7GYKaRIK7ISju5nfeUKleSofzTjDIKEDyWPOqLGS3yQ14kcoDCUX/UrVrbtzkFXiFaQKBZr9ypcfpSxPUBomqNY9z81MMKHKcCZwWvZzjRllIzrAnqWSJqiDyfzmKTm3SkTiVNmShszV3xMTmmg9TkLbmVAz1MveTPzP6+UmvgkmXGa5QckWi+JcEJOSWQAk4gqZEWNLKFPc3krYkCrKjI2pbEPwll9eJe3LuufWvYerauO2iKMEp3AGNfDgGhpwD01oAYMMnuEV3pzceXHenY9F65pTzJzAHzifP/4vkFA=</latexit><latexit sha1_base64="UfI7WpIvqifSl4QkxnOenWvYeno=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lEUG8FLx4r2A9oQtlsJu3SzSbsboRS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dtbWNza3tks75d29/YPDytFxW6e5YthiqUhVN6QaBZfYMtwI7GYKaRIK7ISju5nfeUKleSofzTjDIKEDyWPOqLGS3yQ14kcoDCUX/UrVrbtzkFXiFaQKBZr9ypcfpSxPUBomqNY9z81MMKHKcCZwWvZzjRllIzrAnqWSJqiDyfzmKTm3SkTiVNmShszV3xMTmmg9TkLbmVAz1MveTPzP6+UmvgkmXGa5QckWi+JcEJOSWQAk4gqZEWNLKFPc3krYkCrKjI2pbEPwll9eJe3LuufWvYerauO2iKMEp3AGNfDgGhpwD01oAYMMnuEV3pzceXHenY9F65pTzJzAHzifP/4vkFA=</latexit><latexit sha1_base64="UfI7WpIvqifSl4QkxnOenWvYeno=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lEUG8FLx4r2A9oQtlsJu3SzSbsboRS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dtbWNza3tks75d29/YPDytFxW6e5YthiqUhVN6QaBZfYMtwI7GYKaRIK7ISju5nfeUKleSofzTjDIKEDyWPOqLGS3yQ14kcoDCUX/UrVrbtzkFXiFaQKBZr9ypcfpSxPUBomqNY9z81MMKHKcCZwWvZzjRllIzrAnqWSJqiDyfzmKTm3SkTiVNmShszV3xMTmmg9TkLbmVAz1MveTPzP6+UmvgkmXGa5QckWi+JcEJOSWQAk4gqZEWNLKFPc3krYkCrKjI2pbEPwll9eJe3LuufWvYerauO2iKMEp3AGNfDgGhpwD01oAYMMnuEV3pzceXHenY9F65pTzJzAHzifP/4vkFA=</latexit><latexit sha1_base64="UfI7WpIvqifSl4QkxnOenWvYeno=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lEUG8FLx4r2A9oQtlsJu3SzSbsboRS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dtbWNza3tks75d29/YPDytFxW6e5YthiqUhVN6QaBZfYMtwI7GYKaRIK7ISju5nfeUKleSofzTjDIKEDyWPOqLGS3yQ14kcoDCUX/UrVrbtzkFXiFaQKBZr9ypcfpSxPUBomqNY9z81MMKHKcCZwWvZzjRllIzrAnqWSJqiDyfzmKTm3SkTiVNmShszV3xMTmmg9TkLbmVAz1MveTPzP6+UmvgkmXGa5QckWi+JcEJOSWQAk4gqZEWNLKFPc3krYkCrKjI2pbEPwll9eJe3LuufWvYerauO2iKMEp3AGNfDgGhpwD01oAYMMnuEV3pzceXHenY9F65pTzJzAHzifP/4vkFA=</latexit>

= probability that  
   any given gap is  
   of size 𝛿 E0



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

• “Thermal” regime



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1
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from Gaussian orthogonal ensemble)
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<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>
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<latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit>

•  



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>
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<latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit>

•  



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>
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<latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit>

•  Average gap



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

PETH(�) =
⇡

2

�

h�i2 exp

 
�⇡

4


�

h�i

�2!

<latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit>
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2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>
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<latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit>
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↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

PETH(�) =
⇡

2

�

h�i2 exp

 
�⇡

4


�

h�i

�2!

<latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit>

•  

〈δ〉
δ

P

Average gap



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

PETH(�) =
⇡

2

�

h�i2 exp
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4


�

h�i

�2!

<latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit>

•  

•  

〈δ〉
δ

P

� ! 0
<latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit>

Average gap



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

PETH(�) =
⇡

2

�

h�i2 exp

 
�⇡

4


�

h�i

�2!

<latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit>

•  

•  

〈δ〉
δ

P

� ! 0
<latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit>

)
<latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit>

PETH(�) ! 0
<latexit sha1_base64="gv3f4JC6aKaCRi87E0skg4j81aE=">AAACA3icbVDLSgMxFM34rPU16k43wSLUTZkRQd0VROiyQl/QGYZMJtOGJpkhyQhlKLjxV9y4UMStP+HOvzFtZ6GtBwKHc+7l5pwwZVRpx/m2VlbX1jc2S1vl7Z3dvX374LCjkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nfrdByIVTURLj1PiczQQNKYYaSMF9nEzyD3J4V2rMYFVLyJMo3Po6QQ6gV1xas4McJm4BamAAs3A/vKiBGecCI0ZUqrvOqn2cyQ1xYxMyl6mSIrwCA1I31CBOFF+PsswgWdGiWCcSPOEhjP190aOuFJjHppJjvRQLXpT8T+vn+n42s+pSDNNBJ4fijMGTcRpITCikmDNxoYgLKn5K8RDJBHWprayKcFdjLxMOhc116m595eV+k1RRwmcgFNQBS64AnXQAE3QBhg8gmfwCt6sJ+vFerc+5qMrVrFzBP7A+vwBcWKWDw==</latexit><latexit sha1_base64="gv3f4JC6aKaCRi87E0skg4j81aE=">AAACA3icbVDLSgMxFM34rPU16k43wSLUTZkRQd0VROiyQl/QGYZMJtOGJpkhyQhlKLjxV9y4UMStP+HOvzFtZ6GtBwKHc+7l5pwwZVRpx/m2VlbX1jc2S1vl7Z3dvX374LCjkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nfrdByIVTURLj1PiczQQNKYYaSMF9nEzyD3J4V2rMYFVLyJMo3Po6QQ6gV1xas4McJm4BamAAs3A/vKiBGecCI0ZUqrvOqn2cyQ1xYxMyl6mSIrwCA1I31CBOFF+PsswgWdGiWCcSPOEhjP190aOuFJjHppJjvRQLXpT8T+vn+n42s+pSDNNBJ4fijMGTcRpITCikmDNxoYgLKn5K8RDJBHWprayKcFdjLxMOhc116m595eV+k1RRwmcgFNQBS64AnXQAE3QBhg8gmfwCt6sJ+vFerc+5qMrVrFzBP7A+vwBcWKWDw==</latexit><latexit sha1_base64="gv3f4JC6aKaCRi87E0skg4j81aE=">AAACA3icbVDLSgMxFM34rPU16k43wSLUTZkRQd0VROiyQl/QGYZMJtOGJpkhyQhlKLjxV9y4UMStP+HOvzFtZ6GtBwKHc+7l5pwwZVRpx/m2VlbX1jc2S1vl7Z3dvX374LCjkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nfrdByIVTURLj1PiczQQNKYYaSMF9nEzyD3J4V2rMYFVLyJMo3Po6QQ6gV1xas4McJm4BamAAs3A/vKiBGecCI0ZUqrvOqn2cyQ1xYxMyl6mSIrwCA1I31CBOFF+PsswgWdGiWCcSPOEhjP190aOuFJjHppJjvRQLXpT8T+vn+n42s+pSDNNBJ4fijMGTcRpITCikmDNxoYgLKn5K8RDJBHWprayKcFdjLxMOhc116m595eV+k1RRwmcgFNQBS64AnXQAE3QBhg8gmfwCt6sJ+vFerc+5qMrVrFzBP7A+vwBcWKWDw==</latexit><latexit sha1_base64="gv3f4JC6aKaCRi87E0skg4j81aE=">AAACA3icbVDLSgMxFM34rPU16k43wSLUTZkRQd0VROiyQl/QGYZMJtOGJpkhyQhlKLjxV9y4UMStP+HOvzFtZ6GtBwKHc+7l5pwwZVRpx/m2VlbX1jc2S1vl7Z3dvX374LCjkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nfrdByIVTURLj1PiczQQNKYYaSMF9nEzyD3J4V2rMYFVLyJMo3Po6QQ6gV1xas4McJm4BamAAs3A/vKiBGecCI0ZUqrvOqn2cyQ1xYxMyl6mSIrwCA1I31CBOFF+PsswgWdGiWCcSPOEhjP190aOuFJjHppJjvRQLXpT8T+vn+n42s+pSDNNBJ4fijMGTcRpITCikmDNxoYgLKn5K8RDJBHWprayKcFdjLxMOhc116m595eV+k1RRwmcgFNQBS64AnXQAE3QBhg8gmfwCt6sJ+vFerc+5qMrVrFzBP7A+vwBcWKWDw==</latexit>

Average gap



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

PETH(�) =
⇡

2

�

h�i2 exp

 
�⇡

4


�

h�i

�2!

<latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit><latexit sha1_base64="b0xmEI4Fcu+i+rl+Omcx9ympzGA="></latexit>

•  

•  

〈δ〉
δ

P

� ! 0
<latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit>

)
<latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit>

PETH(�) ! 0
<latexit sha1_base64="gv3f4JC6aKaCRi87E0skg4j81aE=">AAACA3icbVDLSgMxFM34rPU16k43wSLUTZkRQd0VROiyQl/QGYZMJtOGJpkhyQhlKLjxV9y4UMStP+HOvzFtZ6GtBwKHc+7l5pwwZVRpx/m2VlbX1jc2S1vl7Z3dvX374LCjkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nfrdByIVTURLj1PiczQQNKYYaSMF9nEzyD3J4V2rMYFVLyJMo3Po6QQ6gV1xas4McJm4BamAAs3A/vKiBGecCI0ZUqrvOqn2cyQ1xYxMyl6mSIrwCA1I31CBOFF+PsswgWdGiWCcSPOEhjP190aOuFJjHppJjvRQLXpT8T+vn+n42s+pSDNNBJ4fijMGTcRpITCikmDNxoYgLKn5K8RDJBHWprayKcFdjLxMOhc116m595eV+k1RRwmcgFNQBS64AnXQAE3QBhg8gmfwCt6sJ+vFerc+5qMrVrFzBP7A+vwBcWKWDw==</latexit><latexit sha1_base64="gv3f4JC6aKaCRi87E0skg4j81aE=">AAACA3icbVDLSgMxFM34rPU16k43wSLUTZkRQd0VROiyQl/QGYZMJtOGJpkhyQhlKLjxV9y4UMStP+HOvzFtZ6GtBwKHc+7l5pwwZVRpx/m2VlbX1jc2S1vl7Z3dvX374LCjkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nfrdByIVTURLj1PiczQQNKYYaSMF9nEzyD3J4V2rMYFVLyJMo3Po6QQ6gV1xas4McJm4BamAAs3A/vKiBGecCI0ZUqrvOqn2cyQ1xYxMyl6mSIrwCA1I31CBOFF+PsswgWdGiWCcSPOEhjP190aOuFJjHppJjvRQLXpT8T+vn+n42s+pSDNNBJ4fijMGTcRpITCikmDNxoYgLKn5K8RDJBHWprayKcFdjLxMOhc116m595eV+k1RRwmcgFNQBS64AnXQAE3QBhg8gmfwCt6sJ+vFerc+5qMrVrFzBP7A+vwBcWKWDw==</latexit><latexit sha1_base64="gv3f4JC6aKaCRi87E0skg4j81aE=">AAACA3icbVDLSgMxFM34rPU16k43wSLUTZkRQd0VROiyQl/QGYZMJtOGJpkhyQhlKLjxV9y4UMStP+HOvzFtZ6GtBwKHc+7l5pwwZVRpx/m2VlbX1jc2S1vl7Z3dvX374LCjkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nfrdByIVTURLj1PiczQQNKYYaSMF9nEzyD3J4V2rMYFVLyJMo3Po6QQ6gV1xas4McJm4BamAAs3A/vKiBGecCI0ZUqrvOqn2cyQ1xYxMyl6mSIrwCA1I31CBOFF+PsswgWdGiWCcSPOEhjP190aOuFJjHppJjvRQLXpT8T+vn+n42s+pSDNNBJ4fijMGTcRpITCikmDNxoYgLKn5K8RDJBHWprayKcFdjLxMOhc116m595eV+k1RRwmcgFNQBS64AnXQAE3QBhg8gmfwCt6sJ+vFerc+5qMrVrFzBP7A+vwBcWKWDw==</latexit><latexit sha1_base64="gv3f4JC6aKaCRi87E0skg4j81aE=">AAACA3icbVDLSgMxFM34rPU16k43wSLUTZkRQd0VROiyQl/QGYZMJtOGJpkhyQhlKLjxV9y4UMStP+HOvzFtZ6GtBwKHc+7l5pwwZVRpx/m2VlbX1jc2S1vl7Z3dvX374LCjkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6nfrdByIVTURLj1PiczQQNKYYaSMF9nEzyD3J4V2rMYFVLyJMo3Po6QQ6gV1xas4McJm4BamAAs3A/vKiBGecCI0ZUqrvOqn2cyQ1xYxMyl6mSIrwCA1I31CBOFF+PsswgWdGiWCcSPOEhjP190aOuFJjHppJjvRQLXpT8T+vn+n42s+pSDNNBJ4fijMGTcRpITCikmDNxoYgLKn5K8RDJBHWprayKcFdjLxMOhc116m595eV+k1RRwmcgFNQBS64AnXQAE3QBhg8gmfwCt6sJ+vFerc+5qMrVrFzBP7A+vwBcWKWDw==</latexit>

• Level repulsion

Average gap



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

• Deeply localized (MBL) regime



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

• Deeply localized (MBL) regime
• Gap distribution

• “Poisson”



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

•  

• Deeply localized (MBL) regime
• Gap distribution

• “Poisson”
PMBL(�) =

1

h�i e
��/h�i

<latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit>



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

•  

• Deeply localized (MBL) regime
• Gap distribution

• “Poisson”
PMBL(�) =

1

h�i e
��/h�i

<latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit>

〈δ〉
δ

P



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

•  

• Deeply localized (MBL) regime
• Gap distribution

• “Poisson”
PMBL(�) =

1

h�i e
��/h�i

<latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit>

〈δ〉
δ

P

� ! 0
<latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit>

•  



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

•  

• Deeply localized (MBL) regime
• Gap distribution

• “Poisson”
PMBL(�) =

1

h�i e
��/h�i

<latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit>

〈δ〉
δ

P

� ! 0
<latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit>

)
<latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit> PMBL(�) > 0

<latexit sha1_base64="BJ12wdGfjzVPhxnb+2CzHYDoAoc=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigrqRohsXChXsA5oQJpNpO3RmEmYmQgkFN/6KGxeKuPUn3Pk3TtsstPXAhcM593LvPWHCqNKO820VFhaXlleKq6W19Y3NLXt7p6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLga+60HIhWNxb0eJsTnqCdol2KkjRTYe/Ug8ySHt5c3I1iBXkSYRvAIXkAnsMtO1ZkAzhM3J2WQox7YX14U45QToTFDSnVcJ9F+hqSmmJFRyUsVSRAeoB7pGCoQJ8rPJj+M4KFRItiNpSmh4UT9PZEhrtSQh6aTI91Xs95Y/M/rpLp75mdUJKkmAk8XdVMGdQzHgcCISoI1GxqCsKTmVoj7SCKsTWwlE4I7+/I8aR5XXafq3p2Ua+d5HEWwDw5ABbjgFNTANaiDBsDgETyDV/BmPVkv1rv1MW0tWPnMLvgD6/MHP0+VSA==</latexit><latexit sha1_base64="BJ12wdGfjzVPhxnb+2CzHYDoAoc=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigrqRohsXChXsA5oQJpNpO3RmEmYmQgkFN/6KGxeKuPUn3Pk3TtsstPXAhcM593LvPWHCqNKO820VFhaXlleKq6W19Y3NLXt7p6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLga+60HIhWNxb0eJsTnqCdol2KkjRTYe/Ug8ySHt5c3I1iBXkSYRvAIXkAnsMtO1ZkAzhM3J2WQox7YX14U45QToTFDSnVcJ9F+hqSmmJFRyUsVSRAeoB7pGCoQJ8rPJj+M4KFRItiNpSmh4UT9PZEhrtSQh6aTI91Xs95Y/M/rpLp75mdUJKkmAk8XdVMGdQzHgcCISoI1GxqCsKTmVoj7SCKsTWwlE4I7+/I8aR5XXafq3p2Ua+d5HEWwDw5ABbjgFNTANaiDBsDgETyDV/BmPVkv1rv1MW0tWPnMLvgD6/MHP0+VSA==</latexit><latexit sha1_base64="BJ12wdGfjzVPhxnb+2CzHYDoAoc=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigrqRohsXChXsA5oQJpNpO3RmEmYmQgkFN/6KGxeKuPUn3Pk3TtsstPXAhcM593LvPWHCqNKO820VFhaXlleKq6W19Y3NLXt7p6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLga+60HIhWNxb0eJsTnqCdol2KkjRTYe/Ug8ySHt5c3I1iBXkSYRvAIXkAnsMtO1ZkAzhM3J2WQox7YX14U45QToTFDSnVcJ9F+hqSmmJFRyUsVSRAeoB7pGCoQJ8rPJj+M4KFRItiNpSmh4UT9PZEhrtSQh6aTI91Xs95Y/M/rpLp75mdUJKkmAk8XdVMGdQzHgcCISoI1GxqCsKTmVoj7SCKsTWwlE4I7+/I8aR5XXafq3p2Ua+d5HEWwDw5ABbjgFNTANaiDBsDgETyDV/BmPVkv1rv1MW0tWPnMLvgD6/MHP0+VSA==</latexit><latexit sha1_base64="BJ12wdGfjzVPhxnb+2CzHYDoAoc=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigrqRohsXChXsA5oQJpNpO3RmEmYmQgkFN/6KGxeKuPUn3Pk3TtsstPXAhcM593LvPWHCqNKO820VFhaXlleKq6W19Y3NLXt7p6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLga+60HIhWNxb0eJsTnqCdol2KkjRTYe/Ug8ySHt5c3I1iBXkSYRvAIXkAnsMtO1ZkAzhM3J2WQox7YX14U45QToTFDSnVcJ9F+hqSmmJFRyUsVSRAeoB7pGCoQJ8rPJj+M4KFRItiNpSmh4UT9PZEhrtSQh6aTI91Xs95Y/M/rpLp75mdUJKkmAk8XdVMGdQzHgcCISoI1GxqCsKTmVoj7SCKsTWwlE4I7+/I8aR5XXafq3p2Ua+d5HEWwDw5ABbjgFNTANaiDBsDgETyDV/BmPVkv1rv1MW0tWPnMLvgD6/MHP0+VSA==</latexit>

•  



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

•  

• Deeply localized (MBL) regime
• Gap distribution

• “Poisson”
PMBL(�) =

1

h�i e
��/h�i

<latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit>

〈δ〉
δ

P

� ! 0
<latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit>

)
<latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit> PMBL(�) > 0

<latexit sha1_base64="BJ12wdGfjzVPhxnb+2CzHYDoAoc=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigrqRohsXChXsA5oQJpNpO3RmEmYmQgkFN/6KGxeKuPUn3Pk3TtsstPXAhcM593LvPWHCqNKO820VFhaXlleKq6W19Y3NLXt7p6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLga+60HIhWNxb0eJsTnqCdol2KkjRTYe/Ug8ySHt5c3I1iBXkSYRvAIXkAnsMtO1ZkAzhM3J2WQox7YX14U45QToTFDSnVcJ9F+hqSmmJFRyUsVSRAeoB7pGCoQJ8rPJj+M4KFRItiNpSmh4UT9PZEhrtSQh6aTI91Xs95Y/M/rpLp75mdUJKkmAk8XdVMGdQzHgcCISoI1GxqCsKTmVoj7SCKsTWwlE4I7+/I8aR5XXafq3p2Ua+d5HEWwDw5ABbjgFNTANaiDBsDgETyDV/BmPVkv1rv1MW0tWPnMLvgD6/MHP0+VSA==</latexit><latexit sha1_base64="BJ12wdGfjzVPhxnb+2CzHYDoAoc=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigrqRohsXChXsA5oQJpNpO3RmEmYmQgkFN/6KGxeKuPUn3Pk3TtsstPXAhcM593LvPWHCqNKO820VFhaXlleKq6W19Y3NLXt7p6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLga+60HIhWNxb0eJsTnqCdol2KkjRTYe/Ug8ySHt5c3I1iBXkSYRvAIXkAnsMtO1ZkAzhM3J2WQox7YX14U45QToTFDSnVcJ9F+hqSmmJFRyUsVSRAeoB7pGCoQJ8rPJj+M4KFRItiNpSmh4UT9PZEhrtSQh6aTI91Xs95Y/M/rpLp75mdUJKkmAk8XdVMGdQzHgcCISoI1GxqCsKTmVoj7SCKsTWwlE4I7+/I8aR5XXafq3p2Ua+d5HEWwDw5ABbjgFNTANaiDBsDgETyDV/BmPVkv1rv1MW0tWPnMLvgD6/MHP0+VSA==</latexit><latexit sha1_base64="BJ12wdGfjzVPhxnb+2CzHYDoAoc=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigrqRohsXChXsA5oQJpNpO3RmEmYmQgkFN/6KGxeKuPUn3Pk3TtsstPXAhcM593LvPWHCqNKO820VFhaXlleKq6W19Y3NLXt7p6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLga+60HIhWNxb0eJsTnqCdol2KkjRTYe/Ug8ySHt5c3I1iBXkSYRvAIXkAnsMtO1ZkAzhM3J2WQox7YX14U45QToTFDSnVcJ9F+hqSmmJFRyUsVSRAeoB7pGCoQJ8rPJj+M4KFRItiNpSmh4UT9PZEhrtSQh6aTI91Xs95Y/M/rpLp75mdUJKkmAk8XdVMGdQzHgcCISoI1GxqCsKTmVoj7SCKsTWwlE4I7+/I8aR5XXafq3p2Ua+d5HEWwDw5ABbjgFNTANaiDBsDgETyDV/BmPVkv1rv1MW0tWPnMLvgD6/MHP0+VSA==</latexit><latexit sha1_base64="BJ12wdGfjzVPhxnb+2CzHYDoAoc=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigrqRohsXChXsA5oQJpNpO3RmEmYmQgkFN/6KGxeKuPUn3Pk3TtsstPXAhcM593LvPWHCqNKO820VFhaXlleKq6W19Y3NLXt7p6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLga+60HIhWNxb0eJsTnqCdol2KkjRTYe/Ug8ySHt5c3I1iBXkSYRvAIXkAnsMtO1ZkAzhM3J2WQox7YX14U45QToTFDSnVcJ9F+hqSmmJFRyUsVSRAeoB7pGCoQJ8rPJj+M4KFRItiNpSmh4UT9PZEhrtSQh6aTI91Xs95Y/M/rpLp75mdUJKkmAk8XdVMGdQzHgcCISoI1GxqCsKTmVoj7SCKsTWwlE4I7+/I8aR5XXafq3p2Ua+d5HEWwDw5ABbjgFNTANaiDBsDgETyDV/BmPVkv1rv1MW0tWPnMLvgD6/MHP0+VSA==</latexit>

•  
• Lack of level repulsion



2 regimes

↵t = 0
<latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit><latexit sha1_base64="yuZidYIRpl5XTN0POaDDSHLumts=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlA22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etU2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+E47uZ33ni2ohEPeIk5UFMh0pEglG0ku9TmY5oH8ktcfvVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8we/nJDL</latexit> ↵t = 1

<latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit><latexit sha1_base64="sqjtwoeuko+ZcE65GyFKYHFvvBI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCvYDmlAm2027dLMJuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v53S2vrG5lZ5u7Kzu7d/UD08auskU5S1aCIS1Q1RM8ElaxluBOumimEcCtYJx3czv/PElOaJfDSTlAUxDiWPOEVjJd9HkY6wb8gt8frVmlt35yCrxCtIDQo0+9Uvf5DQLGbSUIFa9zw3NUGOynAq2LTiZ5qlSMc4ZD1LJcZMB/n85ik5s8qARImyJQ2Zq78ncoy1nsSh7YzRjPSyNxP/83qZia6DnMs0M0zSxaIoE8QkZBYAGXDFqBETS5Aqbm8ldIQKqbExVWwI3vLLq6R9UffcuvdwWWvcFHGU4QRO4Rw8uIIG3EMTWkAhhWd4hTcnc16cd+dj0Vpyiplj+APn8wfBIJDM</latexit>

•  

• Deeply localized (MBL) regime
• Gap distribution

• “Poisson”
PMBL(�) =

1

h�i e
��/h�i

<latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit><latexit sha1_base64="serXPJUCAnrXBMvEO4I3UMVdx4Q="></latexit>

〈δ〉
δ

P

� ! 0
<latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit><latexit sha1_base64="rkVZW6jUCQqww3ECLpVCf4IhGZQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2FpoQtlsJu3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBNcG9f9dipr6xubW9Xt2s7u3v5B/fCoq9NcMeywVKSqF1KNgkvsGG4E9jKFNAkFPobj25n/+IRK81Q+mEmGQUKHksecUWMl349QGEp8kxJ3UG+4TXcOskq8kjSgRHtQ//KjlOUJSsME1brvuZkJCqoMZwKnNT/XmFE2pkPsWyppgjoo5jdPyZlVIhKnypY0ZK7+nihoovUkCW1nQs1IL3sz8T+vn5v4Oii4zHKDki0Wxbkg9sVZACTiCpkRE0soU9zeStiIKsqMjalmQ/CWX14l3Yum5za9+8tG66aMowoncArn4MEVtOAO2tABBhk8wyu8Obnz4rw7H4vWilPOHMMfOJ8/DM+Q/g==</latexit>

)
<latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit><latexit sha1_base64="47C7YW3VGI7Ib9pATEDrRKrJq6Q=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VbC2koWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KBXcoOd9O6WV1bX1jfJmZWt7Z3evun/QNirTlLWoEkp3ImKY4JK1kKNgnVQzkkSCPUSj66n/8Mi04Ure4zhlYUIGksecErRS0L3jgyESrdVTr1rz6t4M7jLxC1KDAs1e9avbVzRLmEQqiDGB76UY5kQjp4JNKt3MsJTQERmwwFJJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7nBRnGl2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSfus7nt1//a81rgq4ijDERzDKfhwAQ24gSa0gIKCZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AY5mkWQ=</latexit> PMBL(�) > 0

<latexit sha1_base64="BJ12wdGfjzVPhxnb+2CzHYDoAoc=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigrqRohsXChXsA5oQJpNpO3RmEmYmQgkFN/6KGxeKuPUn3Pk3TtsstPXAhcM593LvPWHCqNKO820VFhaXlleKq6W19Y3NLXt7p6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLga+60HIhWNxb0eJsTnqCdol2KkjRTYe/Ug8ySHt5c3I1iBXkSYRvAIXkAnsMtO1ZkAzhM3J2WQox7YX14U45QToTFDSnVcJ9F+hqSmmJFRyUsVSRAeoB7pGCoQJ8rPJj+M4KFRItiNpSmh4UT9PZEhrtSQh6aTI91Xs95Y/M/rpLp75mdUJKkmAk8XdVMGdQzHgcCISoI1GxqCsKTmVoj7SCKsTWwlE4I7+/I8aR5XXafq3p2Ua+d5HEWwDw5ABbjgFNTANaiDBsDgETyDV/BmPVkv1rv1MW0tWPnMLvgD6/MHP0+VSA==</latexit><latexit sha1_base64="BJ12wdGfjzVPhxnb+2CzHYDoAoc=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigrqRohsXChXsA5oQJpNpO3RmEmYmQgkFN/6KGxeKuPUn3Pk3TtsstPXAhcM593LvPWHCqNKO820VFhaXlleKq6W19Y3NLXt7p6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLga+60HIhWNxb0eJsTnqCdol2KkjRTYe/Ug8ySHt5c3I1iBXkSYRvAIXkAnsMtO1ZkAzhM3J2WQox7YX14U45QToTFDSnVcJ9F+hqSmmJFRyUsVSRAeoB7pGCoQJ8rPJj+M4KFRItiNpSmh4UT9PZEhrtSQh6aTI91Xs95Y/M/rpLp75mdUJKkmAk8XdVMGdQzHgcCISoI1GxqCsKTmVoj7SCKsTWwlE4I7+/I8aR5XXafq3p2Ua+d5HEWwDw5ABbjgFNTANaiDBsDgETyDV/BmPVkv1rv1MW0tWPnMLvgD6/MHP0+VSA==</latexit><latexit sha1_base64="BJ12wdGfjzVPhxnb+2CzHYDoAoc=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigrqRohsXChXsA5oQJpNpO3RmEmYmQgkFN/6KGxeKuPUn3Pk3TtsstPXAhcM593LvPWHCqNKO820VFhaXlleKq6W19Y3NLXt7p6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLga+60HIhWNxb0eJsTnqCdol2KkjRTYe/Ug8ySHt5c3I1iBXkSYRvAIXkAnsMtO1ZkAzhM3J2WQox7YX14U45QToTFDSnVcJ9F+hqSmmJFRyUsVSRAeoB7pGCoQJ8rPJj+M4KFRItiNpSmh4UT9PZEhrtSQh6aTI91Xs95Y/M/rpLp75mdUJKkmAk8XdVMGdQzHgcCISoI1GxqCsKTmVoj7SCKsTWwlE4I7+/I8aR5XXafq3p2Ua+d5HEWwDw5ABbjgFNTANaiDBsDgETyDV/BmPVkv1rv1MW0tWPnMLvgD6/MHP0+VSA==</latexit><latexit sha1_base64="BJ12wdGfjzVPhxnb+2CzHYDoAoc=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigrqRohsXChXsA5oQJpNpO3RmEmYmQgkFN/6KGxeKuPUn3Pk3TtsstPXAhcM593LvPWHCqNKO820VFhaXlleKq6W19Y3NLXt7p6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLga+60HIhWNxb0eJsTnqCdol2KkjRTYe/Ug8ySHt5c3I1iBXkSYRvAIXkAnsMtO1ZkAzhM3J2WQox7YX14U45QToTFDSnVcJ9F+hqSmmJFRyUsVSRAeoB7pGCoQJ8rPJj+M4KFRItiNpSmh4UT9PZEhrtSQh6aTI91Xs95Y/M/rpLp75mdUJKkmAk8XdVMGdQzHgcCISoI1GxqCsKTmVoj7SCKsTWwlE4I7+/I8aR5XXafq3p2Ua+d5HEWwDw5ABbjgFNTANaiDBsDgETyDV/BmPVkv1rv1MW0tWPnMLvgD6/MHP0+VSA==</latexit>

•  
• Lack of level repulsion
• MBL has athermal gap statistics.
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→  4 strokes



MBL Otto cycle

Pressure

Volume ↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>
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<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>
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<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>
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<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>
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⇠ h�i
<latexit sha1_base64="Jx/RloZLLqj4vGZXYgdbKv58VD0=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt1TLMYeJ2LEAXshcE2wJ4vn0G44TacAXiVuSRqoRHtof3lhQrMYhKacKDVwnVT7OZGaUQ6zmpcpSAmdkBEMDBUkBuXnxREzfGqUEEeJNCU0LtTfEzmJlZrGgemMiR6rZW8u/ucNMh1d+TkTaaZB0MVHUcaxTvA8ERwyCVTzqSGESmZ2xXRMJKHa5FYzIbjLJ6+S7nnTdZru3UWjdV3GUUV1dILOkIsuUQvdojbqIIoe0TN6RW/Wk/VivVsfi9aKVc4coz+wPn8AKduXvw==</latexit><latexit sha1_base64="Jx/RloZLLqj4vGZXYgdbKv58VD0=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt1TLMYeJ2LEAXshcE2wJ4vn0G44TacAXiVuSRqoRHtof3lhQrMYhKacKDVwnVT7OZGaUQ6zmpcpSAmdkBEMDBUkBuXnxREzfGqUEEeJNCU0LtTfEzmJlZrGgemMiR6rZW8u/ucNMh1d+TkTaaZB0MVHUcaxTvA8ERwyCVTzqSGESmZ2xXRMJKHa5FYzIbjLJ6+S7nnTdZru3UWjdV3GUUV1dILOkIsuUQvdojbqIIoe0TN6RW/Wk/VivVsfi9aKVc4coz+wPn8AKduXvw==</latexit><latexit sha1_base64="Jx/RloZLLqj4vGZXYgdbKv58VD0=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt1TLMYeJ2LEAXshcE2wJ4vn0G44TacAXiVuSRqoRHtof3lhQrMYhKacKDVwnVT7OZGaUQ6zmpcpSAmdkBEMDBUkBuXnxREzfGqUEEeJNCU0LtTfEzmJlZrGgemMiR6rZW8u/ucNMh1d+TkTaaZB0MVHUcaxTvA8ERwyCVTzqSGESmZ2xXRMJKHa5FYzIbjLJ6+S7nnTdZru3UWjdV3GUUV1dILOkIsuUQvdojbqIIoe0TN6RW/Wk/VivVsfi9aKVc4coz+wPn8AKduXvw==</latexit><latexit sha1_base64="Jx/RloZLLqj4vGZXYgdbKv58VD0=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt1TLMYeJ2LEAXshcE2wJ4vn0G44TacAXiVuSRqoRHtof3lhQrMYhKacKDVwnVT7OZGaUQ6zmpcpSAmdkBEMDBUkBuXnxREzfGqUEEeJNCU0LtTfEzmJlZrGgemMiR6rZW8u/ucNMh1d+TkTaaZB0MVHUcaxTvA8ERwyCVTzqSGESmZ2xXRMJKHa5FYzIbjLJ6+S7nnTdZru3UWjdV3GUUV1dILOkIsuUQvdojbqIIoe0TN6RW/Wk/VivVsfi9aKVc4coz+wPn8AKduXvw==</latexit>
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<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>
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<latexit sha1_base64="Jx/RloZLLqj4vGZXYgdbKv58VD0=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt1TLMYeJ2LEAXshcE2wJ4vn0G44TacAXiVuSRqoRHtof3lhQrMYhKacKDVwnVT7OZGaUQ6zmpcpSAmdkBEMDBUkBuXnxREzfGqUEEeJNCU0LtTfEzmJlZrGgemMiR6rZW8u/ucNMh1d+TkTaaZB0MVHUcaxTvA8ERwyCVTzqSGESmZ2xXRMJKHa5FYzIbjLJ6+S7nnTdZru3UWjdV3GUUV1dILOkIsuUQvdojbqIIoe0TN6RW/Wk/VivVsfi9aKVc4coz+wPn8AKduXvw==</latexit><latexit sha1_base64="Jx/RloZLLqj4vGZXYgdbKv58VD0=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt1TLMYeJ2LEAXshcE2wJ4vn0G44TacAXiVuSRqoRHtof3lhQrMYhKacKDVwnVT7OZGaUQ6zmpcpSAmdkBEMDBUkBuXnxREzfGqUEEeJNCU0LtTfEzmJlZrGgemMiR6rZW8u/ucNMh1d+TkTaaZB0MVHUcaxTvA8ERwyCVTzqSGESmZ2xXRMJKHa5FYzIbjLJ6+S7nnTdZru3UWjdV3GUUV1dILOkIsuUQvdojbqIIoe0TN6RW/Wk/VivVsfi9aKVc4coz+wPn8AKduXvw==</latexit><latexit sha1_base64="Jx/RloZLLqj4vGZXYgdbKv58VD0=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt1TLMYeJ2LEAXshcE2wJ4vn0G44TacAXiVuSRqoRHtof3lhQrMYhKacKDVwnVT7OZGaUQ6zmpcpSAmdkBEMDBUkBuXnxREzfGqUEEeJNCU0LtTfEzmJlZrGgemMiR6rZW8u/ucNMh1d+TkTaaZB0MVHUcaxTvA8ERwyCVTzqSGESmZ2xXRMJKHa5FYzIbjLJ6+S7nnTdZru3UWjdV3GUUV1dILOkIsuUQvdojbqIIoe0TN6RW/Wk/VivVsfi9aKVc4coz+wPn8AKduXvw==</latexit><latexit sha1_base64="Jx/RloZLLqj4vGZXYgdbKv58VD0=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt1TLMYeJ2LEAXshcE2wJ4vn0G44TacAXiVuSRqoRHtof3lhQrMYhKacKDVwnVT7OZGaUQ6zmpcpSAmdkBEMDBUkBuXnxREzfGqUEEeJNCU0LtTfEzmJlZrGgemMiR6rZW8u/ucNMh1d+TkTaaZB0MVHUcaxTvA8ERwyCVTzqSGESmZ2xXRMJKHa5FYzIbjLJ6+S7nnTdZru3UWjdV3GUUV1dILOkIsuUQvdojbqIIoe0TN6RW/Wk/VivVsfi9aKVc4coz+wPn8AKduXvw==</latexit>

0
“Thermal”

1
Deeply localized

→  4 strokes



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Initialize H(↵0) ⌘ HETH
<latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit><latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit><latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit><latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit>

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

•  

• Initialize H(↵0) ⌘ HETH
<latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit><latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit><latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit><latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit>

⇢(0) =
e�HETH/TH

ZETH
<latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit><latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit><latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit><latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit>

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

•  

• Initialize H(↵0) ⌘ HETH
<latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit><latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit><latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit><latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit>

⇢(0) =
e�HETH/TH

ZETH
<latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit><latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit><latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit><latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit>

• Disconnect from bath

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

•  

• Initialize H(↵0) ⌘ HETH
<latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit><latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit><latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit><latexit sha1_base64="ymBHKzT04mWN/RnZYMJhRjBOtUg=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoO4KInRZoS9oQphMJ+3QmUmcmRRK6NaNv+LGhSJu/QN3/o3TNgttPXDhcM693HtPmDCqtON8W4W19Y3NreJ2aWd3b//APjxqqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOObmd+Z0ykorFo6klCfI4GgkYUI22kwIb1CvQQS4YocOA59MhDSsewHmSe5PCuWZ8GdtmpOnPAVeLmpAxyNAL7y+vHOOVEaMyQUj3XSbSfIakpZmRa8lJFEoRHaEB6hgrEifKz+SdTeGaUPoxiaUpoOFd/T2SIKzXhoenkSA/VsjcT//N6qY6u/YyKJNVE4MWiKGVQx3AWC+xTSbBmE0MQltTcCvEQSYS1Ca9kQnCXX14l7Yuq61Td+8ty7SaPowhOwCmoABdcgRqogwZoAQwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AiOGYTQ==</latexit>

⇢(0) =
e�HETH/TH

ZETH
<latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit><latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit><latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit><latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit>

• Disconnect from bath

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 1: isoentrope

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 1: isoentrope
•  HETH 7! HMBL<latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit><latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit><latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit><latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit>
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MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 1: isoentrope

• Approximate tuning 
as quantum-adiabatic

•  HETH 7! HMBL<latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit><latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit><latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit><latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit>
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E

• Stroke 1: isoentrope

• Approximate tuning 
as quantum-adiabatic

• Diabatic corrections 
small in tuning speed

•  HETH 7! HMBL<latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit><latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit><latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit><latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit>

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 1: isoentrope

• Approximate tuning 
as quantum-adiabatic

• Diabatic corrections 
small in tuning speed

W1<latexit sha1_base64="nRpe8KBX1NSGGlKBekknIEc2Ig4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZqDtj4YeLw3w8y8IJHCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD52BN6jW3Lqbg6wSryA1KNAcVL/6w5ilEVfIJDWm57kJ+hnVKJjks0o/NTyhbEJHvGepohE3fpafOiNnVhmSMNa2FJJc/T2R0ciYaRTYzoji2Cx7c/E/r5dieO1nQiUpcsUWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4yy+vkvZF3XPr3v1lrXFTxFGGEziFc/DgChpwB01oAYMRPMMrvDnSeXHenY9Fa8kpZo7hD5zPH9amjXY=</latexit><latexit sha1_base64="nRpe8KBX1NSGGlKBekknIEc2Ig4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZqDtj4YeLw3w8y8IJHCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD52BN6jW3Lqbg6wSryA1KNAcVL/6w5ilEVfIJDWm57kJ+hnVKJjks0o/NTyhbEJHvGepohE3fpafOiNnVhmSMNa2FJJc/T2R0ciYaRTYzoji2Cx7c/E/r5dieO1nQiUpcsUWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4yy+vkvZF3XPr3v1lrXFTxFGGEziFc/DgChpwB01oAYMRPMMrvDnSeXHenY9Fa8kpZo7hD5zPH9amjXY=</latexit><latexit sha1_base64="nRpe8KBX1NSGGlKBekknIEc2Ig4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZqDtj4YeLw3w8y8IJHCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD52BN6jW3Lqbg6wSryA1KNAcVL/6w5ilEVfIJDWm57kJ+hnVKJjks0o/NTyhbEJHvGepohE3fpafOiNnVhmSMNa2FJJc/T2R0ciYaRTYzoji2Cx7c/E/r5dieO1nQiUpcsUWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4yy+vkvZF3XPr3v1lrXFTxFGGEziFc/DgChpwB01oAYMRPMMrvDnSeXHenY9Fa8kpZo7hD5zPH9amjXY=</latexit><latexit sha1_base64="nRpe8KBX1NSGGlKBekknIEc2Ig4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZqDtj4YeLw3w8y8IJHCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD52BN6jW3Lqbg6wSryA1KNAcVL/6w5ilEVfIJDWm57kJ+hnVKJjks0o/NTyhbEJHvGepohE3fpafOiNnVhmSMNa2FJJc/T2R0ciYaRTYzoji2Cx7c/E/r5dieO1nQiUpcsUWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4yy+vkvZF3XPr3v1lrXFTxFGGEziFc/DgChpwB01oAYMRPMMrvDnSeXHenY9Fa8kpZo7hD5zPH9amjXY=</latexit>•  HETH 7! HMBL<latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit><latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit><latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit><latexit sha1_base64="Ez5YnJbWuV6+SPTxnExpTmqivBk=">AAACCHicbVDLSsNAFJ3UV42vqEsXDhbBVUlEUHdFEbpQqNAXNCFMppN26EwSZiZCCVm68VfcuFDErZ/gzr9x2mahrQcuHM65l3vvCRJGpbLtb6O0tLyyulZeNzc2t7Z3rN29toxTgUkLxywW3QBJwmhEWooqRrqJIIgHjHSC0fXE7zwQIWkcNdU4IR5Hg4iGFCOlJd86rPuZKzi8adZz6HKUSBWbhXZ3dZv7VsWu2lPAReIUpAIKNHzry+3HOOUkUpghKXuOnSgvQ0JRzEhuuqkkCcIjNCA9TSPEifSy6SM5PNZKH4ax0BUpOFV/T2SISznmge7kSA3lvDcR//N6qQovvIxGSapIhGeLwpRBFcNJKrBPBcGKjTVBWFB9K8RDJBBWOjtTh+DMv7xI2qdVx64692eV2mURRxkcgCNwAhxwDmqgDhqgBTB4BM/gFbwZT8aL8W58zFpLRjGzD/7A+PwB+4GYog==</latexit>

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 2: isotherm

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 2: isotherm
•  TC ⌧ TH

<latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit>

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 2: isotherm

Wb
<latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit>

• Small bandwidth
•  Wb ⌧ h�i

<latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit>

•  TC ⌧ TH
<latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit>

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 2: isotherm

Wb
<latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit>

• Small bandwidth
•  Wb ⌧ h�i

<latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit>

• Selects the small 
gaps more prevalent 
in MBL than in ETH 
spectra

•  TC ⌧ TH
<latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit>

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 2: isotherm

Wb
<latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit>

• Small bandwidth
•  Wb ⌧ h�i

<latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit>

• Selects the small 
gaps more prevalent 
in MBL than in ETH 
spectra

Wb
<latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit>

•  TC ⌧ TH
<latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit>

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 2: isotherm

Wb
<latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit>

• Small bandwidth
•  Wb ⌧ h�i

<latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit>

• Selects the small 
gaps more prevalent 
in MBL than in ETH 
spectra

Wb
<latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit><latexit sha1_base64="+9W595K2cnCc03CK47kqgNh+OM4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4dua3nlAbHqsHO0kwlHSo+IAzap302OplXS1JNO2VK37Vn4OskiAnFchR75W/uv2YpRKVZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4qqhEE2bzg6fkzCl9Moi1K2XJXP09kVFpzERGrlNSOzLL3kz8z+ukdnAdZlwlqUXFFosGqSA2JrPvSZ9rZFZMHKFMc3crYSOqKbMuo5ILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYSHiGV3jztPfivXsfi9aCl88cwx94nz+RMpA2</latexit>

•  TC ⌧ TH
<latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit><latexit sha1_base64="aQmkRryELzcdxWkzTBZB9cjKcDI=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWwVVJRFB3hW66rNAXNCFMptN26EwSZiZCCdn4K25cKOLWz3Dn3zhts9DWAxfOnHMvc+8JE86Udpxvq7SxubW9U96t7O0fHB7ZxyddFaeS0A6JeSz7IVaUs4h2NNOc9hNJsQg57YXTxtzvPVKpWBy19SyhvsDjiI0YwdpIgX3WDjJPCtTIkcc5Kl7NPLCrTs1ZAK0TtyBVKNAK7C9vGJNU0EgTjpUauE6i/QxLzQinecVLFU0wmeIxHRgaYUGVny0OyNGlUYZoFEtTkUYL9fdEhoVSMxGaToH1RK16c/E/b5Dq0Z2fsShJNY3I8qNRypGO0TwNNGSSEs1nhmAimdkVkQmWmGiTWcWE4K6evE661zXXqbkPN9X6fRFHGc7hAq7AhVuoQxNa0AECOTzDK7xZT9aL9W59LFtLVjFzCn9gff4AXjSVkw==</latexit>

0
“Thermal”

1
Deeply localized

Q



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 3: isentrope
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MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 3: isentrope

0
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1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 3: isentrope
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1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 3: isentrope

W3
<latexit sha1_base64="zdlRwbq2q5fOERMYFjhhLlt6MwM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQ7t/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhNd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqndfq9Rv8jiKcAKncA4eXEEd7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPZro14</latexit><latexit sha1_base64="zdlRwbq2q5fOERMYFjhhLlt6MwM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQ7t/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhNd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqndfq9Rv8jiKcAKncA4eXEEd7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPZro14</latexit><latexit sha1_base64="zdlRwbq2q5fOERMYFjhhLlt6MwM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQ7t/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhNd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqndfq9Rv8jiKcAKncA4eXEEd7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPZro14</latexit><latexit sha1_base64="zdlRwbq2q5fOERMYFjhhLlt6MwM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQ7t/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhNd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqndfq9Rv8jiKcAKncA4eXEEd7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPZro14</latexit>
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1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 4: isotherm
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1
Deeply localized
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↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 4: isotherm

Q4
<latexit sha1_base64="W6Nov3IjQKjflGd5XcR55N5ojbo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2aD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mmmCfkRHkoecUWOlh+agNihX3Kq7AFknXk4qkKMxKH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhDd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66R9VfXcqtesVeq3eRxFOINzuAQPrqEO99CAFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHSDo1z</latexit><latexit sha1_base64="W6Nov3IjQKjflGd5XcR55N5ojbo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2aD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mmmCfkRHkoecUWOlh+agNihX3Kq7AFknXk4qkKMxKH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhDd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66R9VfXcqtesVeq3eRxFOINzuAQPrqEO99CAFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHSDo1z</latexit><latexit sha1_base64="W6Nov3IjQKjflGd5XcR55N5ojbo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2aD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mmmCfkRHkoecUWOlh+agNihX3Kq7AFknXk4qkKMxKH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhDd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66R9VfXcqtesVeq3eRxFOINzuAQPrqEO99CAFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHSDo1z</latexit><latexit sha1_base64="W6Nov3IjQKjflGd5XcR55N5ojbo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2aD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mmmCfkRHkoecUWOlh+agNihX3Kq7AFknXk4qkKMxKH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhDd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66R9VfXcqtesVeq3eRxFOINzuAQPrqEO99CAFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHSDo1z</latexit>

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

• Stroke 4: isotherm
• Reset to

⇢(0) =
e�HETH/TH

ZETH
<latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit><latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit><latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit><latexit sha1_base64="4DFFNqp7Eeo+hYt47PeKIMOVIQw="></latexit>

Q4
<latexit sha1_base64="W6Nov3IjQKjflGd5XcR55N5ojbo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2aD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mmmCfkRHkoecUWOlh+agNihX3Kq7AFknXk4qkKMxKH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhDd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66R9VfXcqtesVeq3eRxFOINzuAQPrqEO99CAFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHSDo1z</latexit><latexit sha1_base64="W6Nov3IjQKjflGd5XcR55N5ojbo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2aD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mmmCfkRHkoecUWOlh+agNihX3Kq7AFknXk4qkKMxKH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhDd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66R9VfXcqtesVeq3eRxFOINzuAQPrqEO99CAFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHSDo1z</latexit><latexit sha1_base64="W6Nov3IjQKjflGd5XcR55N5ojbo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2aD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mmmCfkRHkoecUWOlh+agNihX3Kq7AFknXk4qkKMxKH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhDd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66R9VfXcqtesVeq3eRxFOINzuAQPrqEO99CAFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHSDo1z</latexit><latexit sha1_base64="W6Nov3IjQKjflGd5XcR55N5ojbo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2aD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mmmCfkRHkoecUWOlh+agNihX3Kq7AFknXk4qkKMxKH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhDd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66R9VfXcqtesVeq3eRxFOINzuAQPrqEO99CAFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHSDo1z</latexit>

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

0
“Thermal”

1
Deeply localized



MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

Why net work hW
tot

i > 0
<latexit sha1_base64="ncFV0ZJWOXOLiEku04CyLMASkGg=">AAACCHicbVDLSgMxFM34rPU16tKFwSK4KjMiqBspuHFZwT6gMwyZNG1Dk8yQ3BHK0KUbf8WNC0Xc+gnu/BvTdhbaeiBwOOdebs6JU8ENeN63s7S8srq2Xtoob25t7+y6e/tNk2SasgZNRKLbMTFMcMUawEGwdqoZkbFgrXh4M/FbD0wbnqh7GKUslKSveI9TAlaK3KNAENUXDLeiPNASQwJjHOiZdo29yK14VW8KvEj8glRQgXrkfgXdhGaSKaCCGNPxvRTCnGjgVLBxOcgMSwkdkj7rWKqIZCbMp0HG+MQqXdxLtH0K8FT9vZETacxIxnZSEhiYeW8i/ud1MuhdhjlXaQZM0dmhXiZsXDxpBXe5ZhTEyBJCNbd/xXRANKFguyvbEvz5yIukeVb1vap/d16pXRV1lNAhOkanyEcXqIZuUR01EEWP6Bm9ojfnyXlx3p2P2eiSU+wcoD9wPn8AQ7uYyg==</latexit><latexit sha1_base64="ncFV0ZJWOXOLiEku04CyLMASkGg=">AAACCHicbVDLSgMxFM34rPU16tKFwSK4KjMiqBspuHFZwT6gMwyZNG1Dk8yQ3BHK0KUbf8WNC0Xc+gnu/BvTdhbaeiBwOOdebs6JU8ENeN63s7S8srq2Xtoob25t7+y6e/tNk2SasgZNRKLbMTFMcMUawEGwdqoZkbFgrXh4M/FbD0wbnqh7GKUslKSveI9TAlaK3KNAENUXDLeiPNASQwJjHOiZdo29yK14VW8KvEj8glRQgXrkfgXdhGaSKaCCGNPxvRTCnGjgVLBxOcgMSwkdkj7rWKqIZCbMp0HG+MQqXdxLtH0K8FT9vZETacxIxnZSEhiYeW8i/ud1MuhdhjlXaQZM0dmhXiZsXDxpBXe5ZhTEyBJCNbd/xXRANKFguyvbEvz5yIukeVb1vap/d16pXRV1lNAhOkanyEcXqIZuUR01EEWP6Bm9ojfnyXlx3p2P2eiSU+wcoD9wPn8AQ7uYyg==</latexit><latexit sha1_base64="ncFV0ZJWOXOLiEku04CyLMASkGg=">AAACCHicbVDLSgMxFM34rPU16tKFwSK4KjMiqBspuHFZwT6gMwyZNG1Dk8yQ3BHK0KUbf8WNC0Xc+gnu/BvTdhbaeiBwOOdebs6JU8ENeN63s7S8srq2Xtoob25t7+y6e/tNk2SasgZNRKLbMTFMcMUawEGwdqoZkbFgrXh4M/FbD0wbnqh7GKUslKSveI9TAlaK3KNAENUXDLeiPNASQwJjHOiZdo29yK14VW8KvEj8glRQgXrkfgXdhGaSKaCCGNPxvRTCnGjgVLBxOcgMSwkdkj7rWKqIZCbMp0HG+MQqXdxLtH0K8FT9vZETacxIxnZSEhiYeW8i/ud1MuhdhjlXaQZM0dmhXiZsXDxpBXe5ZhTEyBJCNbd/xXRANKFguyvbEvz5yIukeVb1vap/d16pXRV1lNAhOkanyEcXqIZuUR01EEWP6Bm9ojfnyXlx3p2P2eiSU+wcoD9wPn8AQ7uYyg==</latexit><latexit sha1_base64="ncFV0ZJWOXOLiEku04CyLMASkGg=">AAACCHicbVDLSgMxFM34rPU16tKFwSK4KjMiqBspuHFZwT6gMwyZNG1Dk8yQ3BHK0KUbf8WNC0Xc+gnu/BvTdhbaeiBwOOdebs6JU8ENeN63s7S8srq2Xtoob25t7+y6e/tNk2SasgZNRKLbMTFMcMUawEGwdqoZkbFgrXh4M/FbD0wbnqh7GKUslKSveI9TAlaK3KNAENUXDLeiPNASQwJjHOiZdo29yK14VW8KvEj8glRQgXrkfgXdhGaSKaCCGNPxvRTCnGjgVLBxOcgMSwkdkj7rWKqIZCbMp0HG+MQqXdxLtH0K8FT9vZETacxIxnZSEhiYeW8i/ud1MuhdhjlXaQZM0dmhXiZsXDxpBXe5ZhTEyBJCNbd/xXRANKFguyvbEvz5yIukeVb1vap/d16pXRV1lNAhOkanyEcXqIZuUR01EEWP6Bm9ojfnyXlx3p2P2eiSU+wcoD9wPn8AQ7uYyg==</latexit>

0
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1
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MBL Otto cycle

↵t
<latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit><latexit sha1_base64="2CLfFQK25Dgw3FvcLCHPH1LXVwY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IltA7mU2GzD6c6RVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaytb2xuFbdLO7t7+wflw6OmSTLNRYMnKtHtAI1QMhYNkqREO9UCo0CJVjC6nfmtJ6GNTOIHGqfCj3AQy1ByJCu1u6jSIfaoV664VXcOtkq8nFQgR71X/ur2E55FIiau0JiO56bkT1CT5EpMS93MiBT5CAeiY2mMkTD+ZH7vlJ1Zpc/CRNuKic3V3xMTjIwZR4HtjJCGZtmbif95nYzCa38i4zQjEfPFojBTjBI2e571pRac1NgS5FraWxkfokZONqKSDcFbfnmVNC+qnlv17i8rtZs8jiKcwCmcgwdXUIM7qEMDOCh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARe3j/Y=</latexit>

E

Why net work hW
tot

i > 0
<latexit sha1_base64="ncFV0ZJWOXOLiEku04CyLMASkGg=">AAACCHicbVDLSgMxFM34rPU16tKFwSK4KjMiqBspuHFZwT6gMwyZNG1Dk8yQ3BHK0KUbf8WNC0Xc+gnu/BvTdhbaeiBwOOdebs6JU8ENeN63s7S8srq2Xtoob25t7+y6e/tNk2SasgZNRKLbMTFMcMUawEGwdqoZkbFgrXh4M/FbD0wbnqh7GKUslKSveI9TAlaK3KNAENUXDLeiPNASQwJjHOiZdo29yK14VW8KvEj8glRQgXrkfgXdhGaSKaCCGNPxvRTCnGjgVLBxOcgMSwkdkj7rWKqIZCbMp0HG+MQqXdxLtH0K8FT9vZETacxIxnZSEhiYeW8i/ud1MuhdhjlXaQZM0dmhXiZsXDxpBXe5ZhTEyBJCNbd/xXRANKFguyvbEvz5yIukeVb1vap/d16pXRV1lNAhOkanyEcXqIZuUR01EEWP6Bm9ojfnyXlx3p2P2eiSU+wcoD9wPn8AQ7uYyg==</latexit><latexit sha1_base64="ncFV0ZJWOXOLiEku04CyLMASkGg=">AAACCHicbVDLSgMxFM34rPU16tKFwSK4KjMiqBspuHFZwT6gMwyZNG1Dk8yQ3BHK0KUbf8WNC0Xc+gnu/BvTdhbaeiBwOOdebs6JU8ENeN63s7S8srq2Xtoob25t7+y6e/tNk2SasgZNRKLbMTFMcMUawEGwdqoZkbFgrXh4M/FbD0wbnqh7GKUslKSveI9TAlaK3KNAENUXDLeiPNASQwJjHOiZdo29yK14VW8KvEj8glRQgXrkfgXdhGaSKaCCGNPxvRTCnGjgVLBxOcgMSwkdkj7rWKqIZCbMp0HG+MQqXdxLtH0K8FT9vZETacxIxnZSEhiYeW8i/ud1MuhdhjlXaQZM0dmhXiZsXDxpBXe5ZhTEyBJCNbd/xXRANKFguyvbEvz5yIukeVb1vap/d16pXRV1lNAhOkanyEcXqIZuUR01EEWP6Bm9ojfnyXlx3p2P2eiSU+wcoD9wPn8AQ7uYyg==</latexit><latexit sha1_base64="ncFV0ZJWOXOLiEku04CyLMASkGg=">AAACCHicbVDLSgMxFM34rPU16tKFwSK4KjMiqBspuHFZwT6gMwyZNG1Dk8yQ3BHK0KUbf8WNC0Xc+gnu/BvTdhbaeiBwOOdebs6JU8ENeN63s7S8srq2Xtoob25t7+y6e/tNk2SasgZNRKLbMTFMcMUawEGwdqoZkbFgrXh4M/FbD0wbnqh7GKUslKSveI9TAlaK3KNAENUXDLeiPNASQwJjHOiZdo29yK14VW8KvEj8glRQgXrkfgXdhGaSKaCCGNPxvRTCnGjgVLBxOcgMSwkdkj7rWKqIZCbMp0HG+MQqXdxLtH0K8FT9vZETacxIxnZSEhiYeW8i/ud1MuhdhjlXaQZM0dmhXiZsXDxpBXe5ZhTEyBJCNbd/xXRANKFguyvbEvz5yIukeVb1vap/d16pXRV1lNAhOkanyEcXqIZuUR01EEWP6Bm9ojfnyXlx3p2P2eiSU+wcoD9wPn8AQ7uYyg==</latexit><latexit sha1_base64="ncFV0ZJWOXOLiEku04CyLMASkGg=">AAACCHicbVDLSgMxFM34rPU16tKFwSK4KjMiqBspuHFZwT6gMwyZNG1Dk8yQ3BHK0KUbf8WNC0Xc+gnu/BvTdhbaeiBwOOdebs6JU8ENeN63s7S8srq2Xtoob25t7+y6e/tNk2SasgZNRKLbMTFMcMUawEGwdqoZkbFgrXh4M/FbD0wbnqh7GKUslKSveI9TAlaK3KNAENUXDLeiPNASQwJjHOiZdo29yK14VW8KvEj8glRQgXrkfgXdhGaSKaCCGNPxvRTCnGjgVLBxOcgMSwkdkj7rWKqIZCbMp0HG+MQqXdxLtH0K8FT9vZETacxIxnZSEhiYeW8i/ud1MuhdhjlXaQZM0dmhXiZsXDxpBXe5ZhTEyBJCNbd/xXRANKFguyvbEvz5yIukeVb1vap/d16pXRV1lNAhOkanyEcXqIZuUR01EEWP6Bm9ojfnyXlx3p2P2eiSU+wcoD9wPn8AQ7uYyg==</latexit>

•  Wb ⌧ h�i
<latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit><latexit sha1_base64="BdWS7Q6GNtn9ohiImC3HAAd2zAY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUICdgqsTAWiT6kJooc57a16jiR7SBVUb+AhV9hYQAhVmY2/gY3zQAtR7J1fM698r0nTDlT2nG+rcra+sbmVnW7trO7t39gHx51VZJJCh2a8ET2Q6KAMwEdzTSHfiqBxCGHXji5mfu9B5CKJeJeT1PwYzISbMgo0UYK7EYvyD0Z43CGPc6xuYgYccBeBFwT7MniGdh1p+kUwKvELUkdlWgH9pcXJTSLQWjKiVID10m1nxOpGeUwq3mZgpTQCRnBwFBBYlB+Xqwzww2jRHiYSHOExoX6uyMnsVLT2IzciIkeq2VvLv7nDTI9vPJzJtJMg6CLj4YZxzrB82xwxCRQzaeGECqZmRXTMZGEapNgzYTgLq+8SrrnTddpuncX9dZ1GUcVnaBTdIZcdIla6Ba1UQdR9Iie0St6s56sF+vd+liUVqyy5xj9gfX5A+wPm10=</latexit>

• Prob(small MBL gap)  
> Prob(small ETH gap)
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Evaluating the MBL Otto cycle

hW
tot

i , ⌘
MBL

<latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit>



Evaluating the MBL Otto cycle

Strategy

hW
tot

i , ⌘
MBL

<latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit>



Evaluating the MBL Otto cycle

Strategy
• Integrate over many-body energy spectra

hW
tot

i , ⌘
MBL

<latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit>



Evaluating the MBL Otto cycle

Strategy

• Average gaps over P(𝛿)’s

• Integrate over many-body energy spectra

hW
tot

i , ⌘
MBL

<latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit>



Evaluating the MBL Otto cycle

Strategy

• Average gaps over P(𝛿)’s

• Average energies over quantum states

• Integrate over many-body energy spectra

hW
tot

i , ⌘
MBL

<latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit>



Evaluating the MBL Otto cycle

Strategy

• Average gaps over P(𝛿)’s

• Average energies over quantum states

• Integrate over many-body energy spectra

• Check with numerical simulations

hW
tot

i , ⌘
MBL

<latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit><latexit sha1_base64="fBNF0MlIP/2aDs/Jm3bmvBMf7Pg=">AAACH3icbVDLSgNBEJz17fqKevQyGAQPEnZFfNxELx4UFIwRsiH0TjpxcHZ2nekVwpI/8eKvePGgiHjzb5w8Dr4KBoqqanq64kxJS0Hw6Y2NT0xOTc/M+nPzC4tLpeWVK5vmRmBVpCo11zFYVFJjlSQpvM4MQhIrrMW3x32/do/GylRfUjfDRgIdLdtSADmpWdqNFOiOQl5rFpFJOKXU45EZan60xbd4dJdDy4+QYBg5OzrtNUvloBIMwP+ScETKbITzZukjaqUiT1CTUGBtPQwyahRgSAqFPT/KLWYgbqGDdUc1JGgbxeC+Ht9wSou3U+OeJj5Qv08UkFjbTWKXTIBu7G+vL/7n1XNq7zcKqbOcUIvhonauXAu8XxZvSYOCVNcREEa6v3JxAwYEuUp9V0L4++S/5Gq7EgaV8GKnfHgwqmOGrbF1tslCtscO2Qk7Z1Um2AN7Yi/s1Xv0nr03730YHfNGM6vsB7zPL36QoVQ=</latexit>
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(I) Per-cycle power:

Evaluating the MBL Otto cycle

� 2 ln(2) TC
<latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit>



hW
tot

i ⇠ W
b

<latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit>

⌧ h�i
<latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit>

⇠ 2�N
<latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit>(I) Per-cycle power:

Evaluating the MBL Otto cycle

� 2 ln(2) TC
<latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit>



hW
tot

i ⇠ W
b

<latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit>

Uh-oh.

⌧ h�i
<latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit>

⇠ 2�N
<latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit>(I) Per-cycle power:

Evaluating the MBL Otto cycle

� 2 ln(2) TC
<latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit>



hW
tot

i ⇠ W
b

<latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit>

Uh-oh.

⌧ h�i
<latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit>

⇠ 2�N
<latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit>

Localization to the rescue!

(I) Per-cycle power:

Evaluating the MBL Otto cycle

� 2 ln(2) TC
<latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit>



hW
tot

i ⇠ W
b

<latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit>

Uh-oh.

⌧ h�i
<latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit>

⇠ 2�N
<latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit>

Localization to the rescue!

N
<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>

(I) Per-cycle power:

Evaluating the MBL Otto cycle

� 2 ln(2) TC
<latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit>



hW
tot

i ⇠ W
b

<latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit>

Uh-oh.

⌧ h�i
<latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit>

⇠ 2�N
<latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit>

Localization to the rescue!

N
<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>

Subengine

(I) Per-cycle power:

Evaluating the MBL Otto cycle

� 2 ln(2) TC
<latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit>



hW
tot

i ⇠ W
b

<latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit>

Uh-oh.

⌧ h�i
<latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit>

⇠ 2�N
<latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit>

Localization to the rescue!

N
<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>

⇠
<latexit sha1_base64="ADsbkwsxKxGMmopJa1RLv+/o/yc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWtB/QhrLZbtqlm03YnYgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqAScJ9yM6VCIUjKKV7ntPol+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn81Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzP4mA6E5QzmxhDIt7K2EjaimDG06JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBZMI3M</latexit><latexit sha1_base64="ADsbkwsxKxGMmopJa1RLv+/o/yc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWtB/QhrLZbtqlm03YnYgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqAScJ9yM6VCIUjKKV7ntPol+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn81Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzP4mA6E5QzmxhDIt7K2EjaimDG06JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBZMI3M</latexit><latexit sha1_base64="ADsbkwsxKxGMmopJa1RLv+/o/yc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWtB/QhrLZbtqlm03YnYgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqAScJ9yM6VCIUjKKV7ntPol+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn81Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzP4mA6E5QzmxhDIt7K2EjaimDG06JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBZMI3M</latexit><latexit sha1_base64="ADsbkwsxKxGMmopJa1RLv+/o/yc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWtB/QhrLZbtqlm03YnYgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqAScJ9yM6VCIUjKKV7ntPol+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn81Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzP4mA6E5QzmxhDIt7K2EjaimDG06JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBZMI3M</latexit>

Subengine

(I) Per-cycle power:

Evaluating the MBL Otto cycle

� 2 ln(2) TC
<latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit>
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b

<latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit>

Uh-oh.

⌧ h�i
<latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit>

⇠ 2�N
<latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit>

Localization to the rescue!

N
<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>

⇠
<latexit sha1_base64="ADsbkwsxKxGMmopJa1RLv+/o/yc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWtB/QhrLZbtqlm03YnYgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqAScJ9yM6VCIUjKKV7ntPol+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn81Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzP4mA6E5QzmxhDIt7K2EjaimDG06JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBZMI3M</latexit><latexit sha1_base64="ADsbkwsxKxGMmopJa1RLv+/o/yc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWtB/QhrLZbtqlm03YnYgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqAScJ9yM6VCIUjKKV7ntPol+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn81Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzP4mA6E5QzmxhDIt7K2EjaimDG06JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBZMI3M</latexit><latexit sha1_base64="ADsbkwsxKxGMmopJa1RLv+/o/yc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWtB/QhrLZbtqlm03YnYgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqAScJ9yM6VCIUjKKV7ntPol+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn81Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzP4mA6E5QzmxhDIt7K2EjaimDG06JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBZMI3M</latexit><latexit sha1_base64="ADsbkwsxKxGMmopJa1RLv+/o/yc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWtB/QhrLZbtqlm03YnYgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqAScJ9yM6VCIUjKKV7ntPol+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn81Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzP4mA6E5QzmxhDIt7K2EjaimDG06JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBZMI3M</latexit>

Subengine
h�isub ⇠ 2�⇠

<latexit sha1_base64="WzPMRH/Xf+LgLj1ZucCWCZmfFWQ=">AAACHHicbVDLSgMxFM34tr5GXbq5WAQ3lhkV1F3BjUsF+4DOWDLpbQ0mmSHJiGXoh7jxV9y4UMSNC8G/MX0sfB24cHLOveTek2SCGxsEn97U9Mzs3PzCYmlpeWV1zV/fqJs01wxrLBWpbibUoOAKa5Zbgc1MI5WJwEZyczr0G7eoDU/Vpe1nGEvaU7zLGbVOavsHkaCqJxCiDgpLIdKjZ7uItASTJwOAyHAJsH9VwB5EdxwGbb8cVIIR4C8JJ6RMJjhv++9RJ2W5RGWZoMa0wiCzcUG15UzgoBTlBjPKbmgPW44qKtHExei4Aew4pQPdVLtSFkbq94mCSmP60m26I6m9Nr+9ofif18pt9zguuMpyi4qNP+rmAmwKw6SgwzUyK/qOUKa52xXYNdWUWZdnyYUQ/j75L6nvV8KgEl4clqsnkzgWyBbZJrskJEekSs7IOakRRu7JI3kmL96D9+S9em/j1ilvMrNJfsD7+AKfDqBd</latexit><latexit sha1_base64="WzPMRH/Xf+LgLj1ZucCWCZmfFWQ=">AAACHHicbVDLSgMxFM34tr5GXbq5WAQ3lhkV1F3BjUsF+4DOWDLpbQ0mmSHJiGXoh7jxV9y4UMSNC8G/MX0sfB24cHLOveTek2SCGxsEn97U9Mzs3PzCYmlpeWV1zV/fqJs01wxrLBWpbibUoOAKa5Zbgc1MI5WJwEZyczr0G7eoDU/Vpe1nGEvaU7zLGbVOavsHkaCqJxCiDgpLIdKjZ7uItASTJwOAyHAJsH9VwB5EdxwGbb8cVIIR4C8JJ6RMJjhv++9RJ2W5RGWZoMa0wiCzcUG15UzgoBTlBjPKbmgPW44qKtHExei4Aew4pQPdVLtSFkbq94mCSmP60m26I6m9Nr+9ofif18pt9zguuMpyi4qNP+rmAmwKw6SgwzUyK/qOUKa52xXYNdWUWZdnyYUQ/j75L6nvV8KgEl4clqsnkzgWyBbZJrskJEekSs7IOakRRu7JI3kmL96D9+S9em/j1ilvMrNJfsD7+AKfDqBd</latexit><latexit sha1_base64="WzPMRH/Xf+LgLj1ZucCWCZmfFWQ=">AAACHHicbVDLSgMxFM34tr5GXbq5WAQ3lhkV1F3BjUsF+4DOWDLpbQ0mmSHJiGXoh7jxV9y4UMSNC8G/MX0sfB24cHLOveTek2SCGxsEn97U9Mzs3PzCYmlpeWV1zV/fqJs01wxrLBWpbibUoOAKa5Zbgc1MI5WJwEZyczr0G7eoDU/Vpe1nGEvaU7zLGbVOavsHkaCqJxCiDgpLIdKjZ7uItASTJwOAyHAJsH9VwB5EdxwGbb8cVIIR4C8JJ6RMJjhv++9RJ2W5RGWZoMa0wiCzcUG15UzgoBTlBjPKbmgPW44qKtHExei4Aew4pQPdVLtSFkbq94mCSmP60m26I6m9Nr+9ofif18pt9zguuMpyi4qNP+rmAmwKw6SgwzUyK/qOUKa52xXYNdWUWZdnyYUQ/j75L6nvV8KgEl4clqsnkzgWyBbZJrskJEekSs7IOakRRu7JI3kmL96D9+S9em/j1ilvMrNJfsD7+AKfDqBd</latexit><latexit sha1_base64="WzPMRH/Xf+LgLj1ZucCWCZmfFWQ=">AAACHHicbVDLSgMxFM34tr5GXbq5WAQ3lhkV1F3BjUsF+4DOWDLpbQ0mmSHJiGXoh7jxV9y4UMSNC8G/MX0sfB24cHLOveTek2SCGxsEn97U9Mzs3PzCYmlpeWV1zV/fqJs01wxrLBWpbibUoOAKa5Zbgc1MI5WJwEZyczr0G7eoDU/Vpe1nGEvaU7zLGbVOavsHkaCqJxCiDgpLIdKjZ7uItASTJwOAyHAJsH9VwB5EdxwGbb8cVIIR4C8JJ6RMJjhv++9RJ2W5RGWZoMa0wiCzcUG15UzgoBTlBjPKbmgPW44qKtHExei4Aew4pQPdVLtSFkbq94mCSmP60m26I6m9Nr+9ofif18pt9zguuMpyi4qNP+rmAmwKw6SgwzUyK/qOUKa52xXYNdWUWZdnyYUQ/j75L6nvV8KgEl4clqsnkzgWyBbZJrskJEekSs7IOakRRu7JI3kmL96D9+S9em/j1ilvMrNJfsD7+AKfDqBd</latexit>

(I) Per-cycle power:

Evaluating the MBL Otto cycle

� 2 ln(2) TC
<latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit>



hW
tot

i ⇠ W
b

<latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit><latexit sha1_base64="Y4i1L1DziLp8Roco7wegZVJEOZY=">AAACE3icbVBPS8MwHE3nv1n/VT16CQ5BPIxWBPU28OJxgtuEtZQ0S7ewJC1JKozS7+DFr+LFgyJevXjz25h1FXTzQeDx3u/HL+9FKaNKu+6XVVtaXlldq6/bG5tb2zvO7l5XJZnEpIMTlsi7CCnCqCAdTTUjd6kkiEeM9KLx1dTv3ROpaCJu9SQlAUdDQWOKkTZS6Jz4DIkhI7AX5r7kUCe6gL4sNdtXlP8YURE6DbfploCLxKtIA1Roh86nP0hwxonQmCGl+p6b6iBHUlPMSGH7mSIpwmM0JH1DBeJEBXmZqYBHRhnAOJHmCQ1L9fdGjrhSEx6ZSY70SM17U/E/r5/p+CLIqUgzTQSeHYozZpLDaUFwQCXBmk0MQVhS81eIR0girE2NtinBm4+8SLqnTc9tejdnjdZlVUcdHIBDcAw8cA5a4Bq0QQdg8ACewAt4tR6tZ+vNep+N1qxqZx/8gfXxDVS2ncQ=</latexit>

Uh-oh.

⌧ h�i
<latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit><latexit sha1_base64="s+quO80RQ8kULUqC/yZ/wEapFCo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQiqLuCG5cV7AOaUCaTm3boZBJmJkIJXbjxV9y4UMStH+HOv3GaZqGtBy6cOede5t4TpJwp7TjfVmVtfWNzq7pd29nd2z+wD4+6KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jczP3eA0jFEnGvpyn4MRkJFjFKtJGGdt3jHGOPEzHigL0QuCbYk8VzaDecplMArxK3JA1Uoj20v7wwoVkMQlNOlBq4Tqr9nEjNKIdZzcsUpIROyAgGhgoSg/Lz4ogZPjVKiKNEmhIaF+rviZzESk3jwHTGRI/VsjcX//MGmY6u/JyJNNMg6OKjKONYJ3ieCA6ZBKr51BBCJTO7YjomklBtcquZENzlk1dJ97zpOk337qLRui7jqKI6OkFnyEWXqIVuURt1EEWP6Bm9ojfryXqx3q2PRWvFKmeO0R9Ynz+ntpdu</latexit>

⇠ 2�N
<latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit><latexit sha1_base64="J91FxMHJhNcGORB8EPfTIG/WMKI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNRbwYsnqWA/oN2WbJptQ5PskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++3k1tY3Nrfy24Wd3b39g+LhUVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHwz81uPVGkWyQcziakv8FCykBFsrNTraiYQqvRSdIHupv1iyS27c6BV4mWkBBnq/eJXdxCRRFBpCMdadzw3Nn6KlWGE02mhm2gaYzLGQ9qxVGJBtZ/Or56iM6sMUBgpW9Kgufp7IsVC64kIbKfAZqSXvZn4n9dJTHjlp0zGiaGSLBaFCUcmQrMI0IApSgyfWIKJYvZWREZYYWJsUAUbgrf88ippVsqeW/buq6XadRZHHk7gFM7Bg0uowS3UoQEEFDzDK7w5T86L8+58LFpzTjZzDH/gfP4Ad2+RJQ==</latexit>

Localization to the rescue!

N
<latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit><latexit sha1_base64="13mwEwe6uyMgCwZ8VP6GXUk+d0g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL56kBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKPcjMk=</latexit>

⇠
<latexit sha1_base64="ADsbkwsxKxGMmopJa1RLv+/o/yc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWtB/QhrLZbtqlm03YnYgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqAScJ9yM6VCIUjKKV7ntPol+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn81Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzP4mA6E5QzmxhDIt7K2EjaimDG06JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBZMI3M</latexit><latexit sha1_base64="ADsbkwsxKxGMmopJa1RLv+/o/yc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWtB/QhrLZbtqlm03YnYgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqAScJ9yM6VCIUjKKV7ntPol+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn81Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzP4mA6E5QzmxhDIt7K2EjaimDG06JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBZMI3M</latexit><latexit sha1_base64="ADsbkwsxKxGMmopJa1RLv+/o/yc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWtB/QhrLZbtqlm03YnYgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqAScJ9yM6VCIUjKKV7ntPol+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn81Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzP4mA6E5QzmxhDIt7K2EjaimDG06JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBZMI3M</latexit><latexit sha1_base64="ADsbkwsxKxGMmopJa1RLv+/o/yc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWtB/QhrLZbtqlm03YnYgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89iPXRsTqAScJ9yM6VCIUjKKV7ntPol+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn81Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzP4mA6E5QzmxhDIt7K2EjaimDG06JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBZMI3M</latexit>

Subengine
h�isub ⇠ 2�⇠

<latexit sha1_base64="WzPMRH/Xf+LgLj1ZucCWCZmfFWQ=">AAACHHicbVDLSgMxFM34tr5GXbq5WAQ3lhkV1F3BjUsF+4DOWDLpbQ0mmSHJiGXoh7jxV9y4UMSNC8G/MX0sfB24cHLOveTek2SCGxsEn97U9Mzs3PzCYmlpeWV1zV/fqJs01wxrLBWpbibUoOAKa5Zbgc1MI5WJwEZyczr0G7eoDU/Vpe1nGEvaU7zLGbVOavsHkaCqJxCiDgpLIdKjZ7uItASTJwOAyHAJsH9VwB5EdxwGbb8cVIIR4C8JJ6RMJjhv++9RJ2W5RGWZoMa0wiCzcUG15UzgoBTlBjPKbmgPW44qKtHExei4Aew4pQPdVLtSFkbq94mCSmP60m26I6m9Nr+9ofif18pt9zguuMpyi4qNP+rmAmwKw6SgwzUyK/qOUKa52xXYNdWUWZdnyYUQ/j75L6nvV8KgEl4clqsnkzgWyBbZJrskJEekSs7IOakRRu7JI3kmL96D9+S9em/j1ilvMrNJfsD7+AKfDqBd</latexit><latexit sha1_base64="WzPMRH/Xf+LgLj1ZucCWCZmfFWQ=">AAACHHicbVDLSgMxFM34tr5GXbq5WAQ3lhkV1F3BjUsF+4DOWDLpbQ0mmSHJiGXoh7jxV9y4UMSNC8G/MX0sfB24cHLOveTek2SCGxsEn97U9Mzs3PzCYmlpeWV1zV/fqJs01wxrLBWpbibUoOAKa5Zbgc1MI5WJwEZyczr0G7eoDU/Vpe1nGEvaU7zLGbVOavsHkaCqJxCiDgpLIdKjZ7uItASTJwOAyHAJsH9VwB5EdxwGbb8cVIIR4C8JJ6RMJjhv++9RJ2W5RGWZoMa0wiCzcUG15UzgoBTlBjPKbmgPW44qKtHExei4Aew4pQPdVLtSFkbq94mCSmP60m26I6m9Nr+9ofif18pt9zguuMpyi4qNP+rmAmwKw6SgwzUyK/qOUKa52xXYNdWUWZdnyYUQ/j75L6nvV8KgEl4clqsnkzgWyBbZJrskJEekSs7IOakRRu7JI3kmL96D9+S9em/j1ilvMrNJfsD7+AKfDqBd</latexit><latexit sha1_base64="WzPMRH/Xf+LgLj1ZucCWCZmfFWQ=">AAACHHicbVDLSgMxFM34tr5GXbq5WAQ3lhkV1F3BjUsF+4DOWDLpbQ0mmSHJiGXoh7jxV9y4UMSNC8G/MX0sfB24cHLOveTek2SCGxsEn97U9Mzs3PzCYmlpeWV1zV/fqJs01wxrLBWpbibUoOAKa5Zbgc1MI5WJwEZyczr0G7eoDU/Vpe1nGEvaU7zLGbVOavsHkaCqJxCiDgpLIdKjZ7uItASTJwOAyHAJsH9VwB5EdxwGbb8cVIIR4C8JJ6RMJjhv++9RJ2W5RGWZoMa0wiCzcUG15UzgoBTlBjPKbmgPW44qKtHExei4Aew4pQPdVLtSFkbq94mCSmP60m26I6m9Nr+9ofif18pt9zguuMpyi4qNP+rmAmwKw6SgwzUyK/qOUKa52xXYNdWUWZdnyYUQ/j75L6nvV8KgEl4clqsnkzgWyBbZJrskJEekSs7IOakRRu7JI3kmL96D9+S9em/j1ilvMrNJfsD7+AKfDqBd</latexit><latexit sha1_base64="WzPMRH/Xf+LgLj1ZucCWCZmfFWQ=">AAACHHicbVDLSgMxFM34tr5GXbq5WAQ3lhkV1F3BjUsF+4DOWDLpbQ0mmSHJiGXoh7jxV9y4UMSNC8G/MX0sfB24cHLOveTek2SCGxsEn97U9Mzs3PzCYmlpeWV1zV/fqJs01wxrLBWpbibUoOAKa5Zbgc1MI5WJwEZyczr0G7eoDU/Vpe1nGEvaU7zLGbVOavsHkaCqJxCiDgpLIdKjZ7uItASTJwOAyHAJsH9VwB5EdxwGbb8cVIIR4C8JJ6RMJjhv++9RJ2W5RGWZoMa0wiCzcUG15UzgoBTlBjPKbmgPW44qKtHExei4Aew4pQPdVLtSFkbq94mCSmP60m26I6m9Nr+9ofif18pt9zguuMpyi4qNP+rmAmwKw6SgwzUyK/qOUKa52xXYNdWUWZdnyYUQ/j75L6nvV8KgEl4clqsnkzgWyBbZJrskJEekSs7IOakRRu7JI3kmL96D9+S9em/j1ilvMrNJfsD7+AKfDqBd</latexit>

a subengine

a subengine.

(I) Per-cycle power:

Evaluating the MBL Otto cycle

� 2 ln(2) TC
<latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit><latexit sha1_base64="1w0jWj+pwEvFs7XV9th7AG3zcBE=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQF5aZIvjaFLpxWaEv6AxDJk3b0CQzJBmhDN258VfcuFDErb/gzr8xbWehrQcunJxzL7n3hDGjSjvOt5VbWV1b38hvFra2d3b37P2DlooSiUkTRyySnRApwqggTU01I51YEsRDRtrhqDb12w9EKhqJhh7HxOdoIGifYqSNFNjH5xB6t7ACPSZgqXJmXjcQNoLUkxzWJoFddMrODHCZuBkpggz1wP7yehFOOBEaM6RU13Vi7adIaooZmRS8RJEY4REakK6hAnGi/HR2xwSeGqUH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/ed1E96/8lIo40UTg+Uf9hEEdwWkosEclwZqNDUFYUrMrxEMkEdYmuoIJwV08eZm0KmXXKbv3F8XqdRZHHhyBE1ACLrgEVXAH6qAJMHgEz+AVvFlP1ov1bn3MW3NWNnMI/sD6/AHewJV8</latexit>



(II) Efficiency:

Evaluating the MBL Otto cycle



(II) Efficiency: ⌘MBL ⇠ 1� Wb

2h�i
<latexit sha1_base64="Xz15we83alQND4gms5ROEpjudgk="></latexit><latexit sha1_base64="Xz15we83alQND4gms5ROEpjudgk="></latexit><latexit sha1_base64="Xz15we83alQND4gms5ROEpjudgk="></latexit><latexit sha1_base64="Xz15we83alQND4gms5ROEpjudgk="></latexit>

Evaluating the MBL Otto cycle



(II) Efficiency: ⌘MBL ⇠ 1� Wb

2h�i
<latexit sha1_base64="Xz15we83alQND4gms5ROEpjudgk="></latexit><latexit sha1_base64="Xz15we83alQND4gms5ROEpjudgk="></latexit><latexit sha1_base64="Xz15we83alQND4gms5ROEpjudgk="></latexit><latexit sha1_base64="Xz15we83alQND4gms5ROEpjudgk="></latexit>

Evaluating the MBL Otto cycle

⌧ 1
<latexit sha1_base64="gxpdThJ0p2ZeZXtKO3CY7F+TTjE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32yltbG5t75R3K3v7B4dH1eOTtk4yxdBniUhUN6QaBZfoG24EdlOFNA4FdsLJ3dzvPKHSPJGPZppiENOR5BFn1FjJ7wtBvEG15tbdBcg68QpSgwKtQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni2Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroJci7TzKBky0VRJohJyPxzMuQKmRFTSyhT3N5K2JgqyozNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IEBh2d4hTdHOi/Ou/OxbC05xcwp/IHz+QMSrY4o</latexit><latexit sha1_base64="gxpdThJ0p2ZeZXtKO3CY7F+TTjE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32yltbG5t75R3K3v7B4dH1eOTtk4yxdBniUhUN6QaBZfoG24EdlOFNA4FdsLJ3dzvPKHSPJGPZppiENOR5BFn1FjJ7wtBvEG15tbdBcg68QpSgwKtQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni2Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroJci7TzKBky0VRJohJyPxzMuQKmRFTSyhT3N5K2JgqyozNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IEBh2d4hTdHOi/Ou/OxbC05xcwp/IHz+QMSrY4o</latexit><latexit sha1_base64="gxpdThJ0p2ZeZXtKO3CY7F+TTjE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32yltbG5t75R3K3v7B4dH1eOTtk4yxdBniUhUN6QaBZfoG24EdlOFNA4FdsLJ3dzvPKHSPJGPZppiENOR5BFn1FjJ7wtBvEG15tbdBcg68QpSgwKtQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni2Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroJci7TzKBky0VRJohJyPxzMuQKmRFTSyhT3N5K2JgqyozNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IEBh2d4hTdHOi/Ou/OxbC05xcwp/IHz+QMSrY4o</latexit><latexit sha1_base64="gxpdThJ0p2ZeZXtKO3CY7F+TTjE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32yltbG5t75R3K3v7B4dH1eOTtk4yxdBniUhUN6QaBZfoG24EdlOFNA4FdsLJ3dzvPKHSPJGPZppiENOR5BFn1FjJ7wtBvEG15tbdBcg68QpSgwKtQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni2Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroJci7TzKBky0VRJohJyPxzMuQKmRFTSyhT3N5K2JgqyozNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IEBh2d4hTdHOi/Ou/OxbC05xcwp/IHz+QMSrY4o</latexit>



(II) Efficiency:

Compare

⌘MBL ⇠ 1� Wb

2h�i
<latexit sha1_base64="Xz15we83alQND4gms5ROEpjudgk="></latexit><latexit sha1_base64="Xz15we83alQND4gms5ROEpjudgk="></latexit><latexit sha1_base64="Xz15we83alQND4gms5ROEpjudgk="></latexit><latexit sha1_base64="Xz15we83alQND4gms5ROEpjudgk="></latexit>

Evaluating the MBL Otto cycle

⌧ 1
<latexit sha1_base64="gxpdThJ0p2ZeZXtKO3CY7F+TTjE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32yltbG5t75R3K3v7B4dH1eOTtk4yxdBniUhUN6QaBZfoG24EdlOFNA4FdsLJ3dzvPKHSPJGPZppiENOR5BFn1FjJ7wtBvEG15tbdBcg68QpSgwKtQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni2Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroJci7TzKBky0VRJohJyPxzMuQKmRFTSyhT3N5K2JgqyozNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IEBh2d4hTdHOi/Ou/OxbC05xcwp/IHz+QMSrY4o</latexit><latexit sha1_base64="gxpdThJ0p2ZeZXtKO3CY7F+TTjE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32yltbG5t75R3K3v7B4dH1eOTtk4yxdBniUhUN6QaBZfoG24EdlOFNA4FdsLJ3dzvPKHSPJGPZppiENOR5BFn1FjJ7wtBvEG15tbdBcg68QpSgwKtQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni2Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroJci7TzKBky0VRJohJyPxzMuQKmRFTSyhT3N5K2JgqyozNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IEBh2d4hTdHOi/Ou/OxbC05xcwp/IHz+QMSrY4o</latexit><latexit sha1_base64="gxpdThJ0p2ZeZXtKO3CY7F+TTjE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32yltbG5t75R3K3v7B4dH1eOTtk4yxdBniUhUN6QaBZfoG24EdlOFNA4FdsLJ3dzvPKHSPJGPZppiENOR5BFn1FjJ7wtBvEG15tbdBcg68QpSgwKtQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni2Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroJci7TzKBky0VRJohJyPxzMuQKmRFTSyhT3N5K2JgqyozNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IEBh2d4hTdHOi/Ou/OxbC05xcwp/IHz+QMSrY4o</latexit><latexit sha1_base64="gxpdThJ0p2ZeZXtKO3CY7F+TTjE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXjxWMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32yltbG5t75R3K3v7B4dH1eOTtk4yxdBniUhUN6QaBZfoG24EdlOFNA4FdsLJ3dzvPKHSPJGPZppiENOR5BFn1FjJ7wtBvEG15tbdBcg68QpSgwKtQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni2Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroJci7TzKBky0VRJohJyPxzMuQKmRFTSyhT3N5K2JgqyozNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IEBh2d4hTdHOi/Ou/OxbC05xcwp/IHz+QMSrY4o</latexit>



(II) Efficiency:

Compare

⌘gas = 1�
✓
Vlarge

Vsmall

◆ Cp
CV

�1

<latexit sha1_base64="AwQo5l6dMCdV5R1Hyj9OZq9ZsEc="></latexit><latexit sha1_base64="AwQo5l6dMCdV5R1Hyj9OZq9ZsEc="></latexit><latexit sha1_base64="AwQo5l6dMCdV5R1Hyj9OZq9ZsEc="></latexit><latexit sha1_base64="AwQo5l6dMCdV5R1Hyj9OZq9ZsEc="></latexit>

⌘QHO = 1� !small

!large
<latexit sha1_base64="5xMoGiG3OoHmGzpsCNokMLNhkEg=">AAACMHicbZBNS8NAEIY39bt+VT16WSyCF0sigh4UCh70ZgtWhaaUyXbSLt1Nwu5GKCE/yYs/RS8Kinj1V7itOah1YOHleWeYnTdIBNfGdV+c0szs3PzC4lJ5eWV1bb2ysXmt41QxbLFYxOo2AI2CR9gy3Ai8TRSCDATeBMOzsX9zh0rzOLoyowQ7EvoRDzkDY1G3cu6jgW7mK0mbF5c5LZ9Sj+5TP1TAMurHEvuFrSUIkdP8NxWg+mhpt1J1a+6k6LTwClElRTW6lUe/F7NUYmSYAK3bnpuYTgbKcCYwL/upxgTYEPrYtjICibqTTQ7O6a4lPRrGyr7I0An9OZGB1HokA9spwQz0X28M//PaqQmPOxmPktRgxL4XhamgJqbj9GiPK2RGjKwAprj9K2UDsFkZm3HZhuD9PXlaXB/UPLfmNQ+r9ZMijkWyTXbIHvHIEamTC9IgLcLIPXkir+TNeXCenXfn47u15BQzW+RXOZ9fHPCoeg==</latexit><latexit sha1_base64="5xMoGiG3OoHmGzpsCNokMLNhkEg=">AAACMHicbZBNS8NAEIY39bt+VT16WSyCF0sigh4UCh70ZgtWhaaUyXbSLt1Nwu5GKCE/yYs/RS8Kinj1V7itOah1YOHleWeYnTdIBNfGdV+c0szs3PzC4lJ5eWV1bb2ysXmt41QxbLFYxOo2AI2CR9gy3Ai8TRSCDATeBMOzsX9zh0rzOLoyowQ7EvoRDzkDY1G3cu6jgW7mK0mbF5c5LZ9Sj+5TP1TAMurHEvuFrSUIkdP8NxWg+mhpt1J1a+6k6LTwClElRTW6lUe/F7NUYmSYAK3bnpuYTgbKcCYwL/upxgTYEPrYtjICibqTTQ7O6a4lPRrGyr7I0An9OZGB1HokA9spwQz0X28M//PaqQmPOxmPktRgxL4XhamgJqbj9GiPK2RGjKwAprj9K2UDsFkZm3HZhuD9PXlaXB/UPLfmNQ+r9ZMijkWyTXbIHvHIEamTC9IgLcLIPXkir+TNeXCenXfn47u15BQzW+RXOZ9fHPCoeg==</latexit><latexit sha1_base64="5xMoGiG3OoHmGzpsCNokMLNhkEg=">AAACMHicbZBNS8NAEIY39bt+VT16WSyCF0sigh4UCh70ZgtWhaaUyXbSLt1Nwu5GKCE/yYs/RS8Kinj1V7itOah1YOHleWeYnTdIBNfGdV+c0szs3PzC4lJ5eWV1bb2ysXmt41QxbLFYxOo2AI2CR9gy3Ai8TRSCDATeBMOzsX9zh0rzOLoyowQ7EvoRDzkDY1G3cu6jgW7mK0mbF5c5LZ9Sj+5TP1TAMurHEvuFrSUIkdP8NxWg+mhpt1J1a+6k6LTwClElRTW6lUe/F7NUYmSYAK3bnpuYTgbKcCYwL/upxgTYEPrYtjICibqTTQ7O6a4lPRrGyr7I0An9OZGB1HokA9spwQz0X28M//PaqQmPOxmPktRgxL4XhamgJqbj9GiPK2RGjKwAprj9K2UDsFkZm3HZhuD9PXlaXB/UPLfmNQ+r9ZMijkWyTXbIHvHIEamTC9IgLcLIPXkir+TNeXCenXfn47u15BQzW+RXOZ9fHPCoeg==</latexit><latexit sha1_base64="5xMoGiG3OoHmGzpsCNokMLNhkEg=">AAACMHicbZBNS8NAEIY39bt+VT16WSyCF0sigh4UCh70ZgtWhaaUyXbSLt1Nwu5GKCE/yYs/RS8Kinj1V7itOah1YOHleWeYnTdIBNfGdV+c0szs3PzC4lJ5eWV1bb2ysXmt41QxbLFYxOo2AI2CR9gy3Ai8TRSCDATeBMOzsX9zh0rzOLoyowQ7EvoRDzkDY1G3cu6jgW7mK0mbF5c5LZ9Sj+5TP1TAMurHEvuFrSUIkdP8NxWg+mhpt1J1a+6k6LTwClElRTW6lUe/F7NUYmSYAK3bnpuYTgbKcCYwL/upxgTYEPrYtjICibqTTQ7O6a4lPRrGyr7I0An9OZGB1HokA9spwQz0X28M//PaqQmPOxmPktRgxL4XhamgJqbj9GiPK2RGjKwAprj9K2UDsFkZm3HZhuD9PXlaXB/UPLfmNQ+r9ZMijkWyTXbIHvHIEamTC9IgLcLIPXkir+TNeXCenXfn47u15BQzW+RXOZ9fHPCoeg==</latexit>
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Isn’t it amazing, what we can achieve 
with random crap?
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Energies  
(Et)
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APT Landau- 
Zener Frac-Landau- 
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Hamiltonian 
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FIG. 3: Three (times two) classes of diabatic
transitions: Hops to arbitrary energy levels, modeled with
general adiabatic perturbation theory (APT), plague the
ETH regime. Landau-Zener transitions and
fractional-Landau-Zener transitions plague the
many-body-localized regime.

of size ⌧ hQ4i.
This per-cycle power scales with the system size N as4

Wb ⌧ h�i ⇠ e↵ective bandwidth
# energy eigenstates ⇠ E

p
N

N .

E�ciency ⌘MBL: The e�ciency is

⌘MBL =
hWtoti
hQ4i

=
hQ4i + hQ2i

hQ4i
⇡ 1 � Wb

2 h�i . (15)

The imperfection is small, Wb
2h�i ⌧ 1, because the cold

bath has a small bandwidth. This result mirrors the
qubit-engine e�ciency ⌘qubit.5 But our engine is a many-
body system of N interacting sites. MBL will allow us to
employ segments of the system as independent qubit-like
subengines despite interactions. In the absence of MBL,
each subengine’s e↵ective h�i = 0. With h�i vanishes the
ability to extract hWtoti > 0 using a local cold bath.

4 The e↵ective bandwidth is defined as follows. The many-
body system has a Gaussian density of states: µ(E) ⇡

Np
2⇡N E

e�E2/2NE2
. The states within a standard deviation

E
p
N of the mean obey Eqs. (1) and (2). These states form

the e↵ective band, whose width scales as E
p
N .

5 ⌘MBL is comparable also to ⌘QHO [Eq. (5)]. Imagine
operating an ensemble of independent QHO engines. Let
the jth QHO frequency be tuned between ⌦j and !j , dis-
tributed according to PGOE(⌦j) and PMBL(!j). The aver-
age MBL-like gap !j , conditioned on !j 2 [0,Wb], is h!ji ⇠

1
Wb/h�i

RWb
0 d!j !j PMBL(!j) ⇡ 1

Wb

RWb
0 d!j !j = Wb

2 . Av-

eraging the e�ciency over the QHO ensemble yields
⌦
⌘QHO

↵
:=

1� h!i
h⌦i ⇡ 1� Wb

2h�i ⇡ ⌘MBL . The mesoscale MBL engine operates

at the ideal average e�ciency of an ensemble of QHO engines.
But MBL enables qubit-like engines to pack together densely in
a large composite engine.

IIB3. Diabatic corrections to the per-cycle power

We have modeled the Hamiltonian tuning as quantum-
adiabatic. Realistic tuning speeds v := E

��d↵t
dt

�� are finite,
inducing diabatic hops: Suppose that the engine starts
some trial in the jth energy eigenstate, with energy Ej .
Suppose that Hmeso(t) is measured at the end of stroke
1, e.g., by the cold bath. The measurement’s outcome
may be the energy E0

` of some MBL level other than the
jth. The engine will be said to have undergone a diabatic
transition. Transitions of three types can occur during
stroke 1 and during stroke 3 (Fig. 3).
If the engine jumps diabatically, its energy changes.

Heat is not entering, as the engine is not interacting
with any bath. The energy comes from the battery used
to tune the Hamiltonian, e.g., to strengthen a magnetic
field. Hence the energy change consists of work. In addi-
tion to depleting the battery, diabatic transitions can de-
rail trials that would otherwise have outputted Wtot > 0.
We estimate, to lowest order in small parameters, the

average per-cycle work costs hWdiabi of diabatic jumps.
Supplementary Materials A8 contain detailed deriva-
tions. Numerics in Sec. III support the analytics:

1. Thermal-regime transitions modeled by general adia-

batic perturbation theory (APT transitions): Tuning
Hmeso(t) within the ETH phase ramps a perturbation.
A matrix M represents the perturbation relative to
the original energy eigenbasis. O↵-diagonal elements
of M may couple the engine’s state to arbitrary eigen-
states of the original Hamiltonian. We model such
couplings with general adiabatic perturbation theory
(APT) [63], calling the induced transitions APT tran-

sitions (Suppl. Mat. A8i).

APT transitions mimic thermalization with an
infinite-temperature bath: The probability of transi-
tioning across a size-� gap does not depend on whether
the gap lies above or below the engine’s initial state.
More levels exist above the initial state than below, if
the initial state is selected according to a Gibbs dis-
tribution at TH < 1. Hence APT transitions tend to
hop the engine upward, costing an amount

hWAPTi ⇠ 1p
N

v2�H

E h�i log

 
h�i2

v

!
e�N(�HE)2/4 (16)

of work per trial, on average.

Suppose that the engine starts at TH = 1. APT
transitions have no work to do during stroke 1, on
average, by the argument above. As expected, the
right-hand side of Eq. (16) vanishes.

The logarithm in Eq. (16) is a regulated divergence.
Let PAPT(n|m) denote the probability of the engine’s
hopping from level m to level n. The probability di-
verges as the di↵erence |En � Em| between the levels’
energies shrinks: PAPT(n|m) ! 1 as |En � Em| ! 0.
The consequent divergence in hWAPTi is logarithmic.

hWfrac�LZi ⇠ (v��)
1/3
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