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Quantum Thermodynamics?

All possible 
quantum 

processes

Distinguished 
processes

what physical principles?
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Not our starting point:
Resource theories, information

First Law of Thermodynamics 

Work and Heat



Guiding principles?
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Perpetual Motion Machines

M1
<latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit>

Perpetual motion machine of 1st Kind
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Perpetual Motion Machines

Perpetual motion machine of 2nd Kind

T
<latexit sha1_base64="yfDJ51mAG9wtsEsrmy0HJbbKidM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BQTwmkBckS5id9CZjZmeXmVkhLAHvXjwo4tVP8ubfOHkcNLGgoajqprsrSATXxnW/ndzG5tb2Tn63sLd/cHhUPD5p6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/Pbj6g0j2XDTBL0IzqUPOSMGivVG/1iyS27c5B14i1JCZao9YtfvUHM0gilYYJq3fXcxPgZVYYzgdNCL9WYUDamQ+xaKmmE2s/mh07JhVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9Wbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNgUbgrf68jppXZU9t+zVr0vVu6dFHHk4g3O4BA8qUIV7qEETGCA8wyu8OQ/Oi/PufCxac84ywlP4A+fzB9bdjVw=</latexit><latexit sha1_base64="yfDJ51mAG9wtsEsrmy0HJbbKidM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BQTwmkBckS5id9CZjZmeXmVkhLAHvXjwo4tVP8ubfOHkcNLGgoajqprsrSATXxnW/ndzG5tb2Tn63sLd/cHhUPD5p6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/Pbj6g0j2XDTBL0IzqUPOSMGivVG/1iyS27c5B14i1JCZao9YtfvUHM0gilYYJq3fXcxPgZVYYzgdNCL9WYUDamQ+xaKmmE2s/mh07JhVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9Wbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNgUbgrf68jppXZU9t+zVr0vVu6dFHHk4g3O4BA8qUIV7qEETGCA8wyu8OQ/Oi/PufCxac84ywlP4A+fzB9bdjVw=</latexit><latexit sha1_base64="yfDJ51mAG9wtsEsrmy0HJbbKidM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BQTwmkBckS5id9CZjZmeXmVkhLAHvXjwo4tVP8ubfOHkcNLGgoajqprsrSATXxnW/ndzG5tb2Tn63sLd/cHhUPD5p6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/Pbj6g0j2XDTBL0IzqUPOSMGivVG/1iyS27c5B14i1JCZao9YtfvUHM0gilYYJq3fXcxPgZVYYzgdNCL9WYUDamQ+xaKmmE2s/mh07JhVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9Wbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNgUbgrf68jppXZU9t+zVr0vVu6dFHHk4g3O4BA8qUIV7qEETGCA8wyu8OQ/Oi/PufCxac84ywlP4A+fzB9bdjVw=</latexit><latexit sha1_base64="yfDJ51mAG9wtsEsrmy0HJbbKidM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BQTwmkBckS5id9CZjZmeXmVkhLAHvXjwo4tVP8ubfOHkcNLGgoajqprsrSATXxnW/ndzG5tb2Tn63sLd/cHhUPD5p6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/Pbj6g0j2XDTBL0IzqUPOSMGivVG/1iyS27c5B14i1JCZao9YtfvUHM0gilYYJq3fXcxPgZVYYzgdNCL9WYUDamQ+xaKmmE2s/mh07JhVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9Wbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNgUbgrf68jppXZU9t+zVr0vVu6dFHHk4g3O4BA8qUIV7qEETGCA8wyu8OQ/Oi/PufCxac84ywlP4A+fzB9bdjVw=</latexit>

M2
<latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit>
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Perpetual Motion Machines

 Coherent perpetual motion machine 
(“of 3rd Kind”)

Define:

any coherence

M3
<latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit>
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The physical assumptions
M1

<latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit>

M2
<latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit>

M3
<latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit>

The machines
M1, M2, M3

<latexit sha1_base64="ekHWVKq8l5C1F9OcWELkiC7S5Jw=">AAACGHicbZDLSsNAFIZP6q3WW9Slm8EiuCg1qYIuC4K4ESrYCzQhTKaTdujkwsxEKKHgS7jxVdy4UMRtd76Nk7YLbf1h4Oc7Zzjn/H7CmVSW9W0UVlbX1jeKm6Wt7Z3dPXP/oCXjVBDaJDGPRcfHknIW0aZiitNOIigOfU7b/vA6r7cfqZAsjh7UKKFuiPsRCxjBSiPPPHNCrAYE8+xu7NkVp4J+g9oiOPfMslW1pkLLxp6bMszV8MyJ04tJGtJIEY6l7NpWotwMC8UIp+OSk0qaYDLEfdrVNsIhlW42PWyMTjTpoSAW+kUKTenvHxkOpRyFvu7Ml5SLtRz+V+umKrhyMxYlqaIRmQ0KUo5UjPKUUI8JShQfaYOJYHpXRAZYYKJ0liUdgr148rJp1aq2VbXvL8r1m6dZHEU4gmM4BRsuoQ630IAmEHiGV3iHD+PFeDM+ja9Za8GYR3gIf2RMfgB5LJ/R</latexit><latexit sha1_base64="ekHWVKq8l5C1F9OcWELkiC7S5Jw=">AAACGHicbZDLSsNAFIZP6q3WW9Slm8EiuCg1qYIuC4K4ESrYCzQhTKaTdujkwsxEKKHgS7jxVdy4UMRtd76Nk7YLbf1h4Oc7Zzjn/H7CmVSW9W0UVlbX1jeKm6Wt7Z3dPXP/oCXjVBDaJDGPRcfHknIW0aZiitNOIigOfU7b/vA6r7cfqZAsjh7UKKFuiPsRCxjBSiPPPHNCrAYE8+xu7NkVp4J+g9oiOPfMslW1pkLLxp6bMszV8MyJ04tJGtJIEY6l7NpWotwMC8UIp+OSk0qaYDLEfdrVNsIhlW42PWyMTjTpoSAW+kUKTenvHxkOpRyFvu7Ml5SLtRz+V+umKrhyMxYlqaIRmQ0KUo5UjPKUUI8JShQfaYOJYHpXRAZYYKJ0liUdgr148rJp1aq2VbXvL8r1m6dZHEU4gmM4BRsuoQ630IAmEHiGV3iHD+PFeDM+ja9Za8GYR3gIf2RMfgB5LJ/R</latexit><latexit sha1_base64="ekHWVKq8l5C1F9OcWELkiC7S5Jw=">AAACGHicbZDLSsNAFIZP6q3WW9Slm8EiuCg1qYIuC4K4ESrYCzQhTKaTdujkwsxEKKHgS7jxVdy4UMRtd76Nk7YLbf1h4Oc7Zzjn/H7CmVSW9W0UVlbX1jeKm6Wt7Z3dPXP/oCXjVBDaJDGPRcfHknIW0aZiitNOIigOfU7b/vA6r7cfqZAsjh7UKKFuiPsRCxjBSiPPPHNCrAYE8+xu7NkVp4J+g9oiOPfMslW1pkLLxp6bMszV8MyJ04tJGtJIEY6l7NpWotwMC8UIp+OSk0qaYDLEfdrVNsIhlW42PWyMTjTpoSAW+kUKTenvHxkOpRyFvu7Ml5SLtRz+V+umKrhyMxYlqaIRmQ0KUo5UjPKUUI8JShQfaYOJYHpXRAZYYKJ0liUdgr148rJp1aq2VbXvL8r1m6dZHEU4gmM4BRsuoQ630IAmEHiGV3iHD+PFeDM+ja9Za8GYR3gIf2RMfgB5LJ/R</latexit><latexit sha1_base64="ekHWVKq8l5C1F9OcWELkiC7S5Jw=">AAACGHicbZDLSsNAFIZP6q3WW9Slm8EiuCg1qYIuC4K4ESrYCzQhTKaTdujkwsxEKKHgS7jxVdy4UMRtd76Nk7YLbf1h4Oc7Zzjn/H7CmVSW9W0UVlbX1jeKm6Wt7Z3dPXP/oCXjVBDaJDGPRcfHknIW0aZiitNOIigOfU7b/vA6r7cfqZAsjh7UKKFuiPsRCxjBSiPPPHNCrAYE8+xu7NkVp4J+g9oiOPfMslW1pkLLxp6bMszV8MyJ04tJGtJIEY6l7NpWotwMC8UIp+OSk0qaYDLEfdrVNsIhlW42PWyMTjTpoSAW+kUKTenvHxkOpRyFvu7Ml5SLtRz+V+umKrhyMxYlqaIRmQ0KUo5UjPKUUI8JShQfaYOJYHpXRAZYYKJ0liUdgr148rJp1aq2VbXvL8r1m6dZHEU4gmM4BRsuoQ630IAmEHiGV3iHD+PFeDM+ja9Za8GYR3gIf2RMfgB5LJ/R</latexit>

do not exist.



D. Jennings — KITP 2018 

M1
<latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit>

M2
<latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit>

M3
<latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit>

Energy is conserved microscopically.

Stability of equilibrium.

Coherence is conserved microscopically.

Our physical assumptions

M3
<latexit sha1_base64="f3zTY/mZoPCo4vMwkBeFQmi+t14=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkVdFl040aoYB/QDiWT3rahmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3tyglhwbVz321lZXVvf2CxsFbd3dvf2SweHDR0limGdRSJSrYBqFFxi3XAjsBUrpGEgsBmMbjO/OUaleSQfzSRGP6QDyfucUWMlvxNSM2RUpPfT7kW3VHYr7gxkmXg5KUOOWrf01elFLAlRGiao1m3PjY2fUmU4EzgtdhKNMWUjOsC2pZKGqP10FnpKTq3SI/1I2ScNmam/N1Iaaj0JAzuZhdSLXib+57UT07/2Uy7jxKBk80P9RBATkawB0uMKmRETSyhT3GYlbEgVZcb2VLQleItfXiaN84rnVryHy3L1Jq+jAMdwAmfgwRVU4Q5qUAcGT/AMr/DmjJ0X5935mI+uOPnOEfyB8/kDsyiSCQ==</latexit><latexit sha1_base64="f3zTY/mZoPCo4vMwkBeFQmi+t14=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkVdFl040aoYB/QDiWT3rahmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3tyglhwbVz321lZXVvf2CxsFbd3dvf2SweHDR0limGdRSJSrYBqFFxi3XAjsBUrpGEgsBmMbjO/OUaleSQfzSRGP6QDyfucUWMlvxNSM2RUpPfT7kW3VHYr7gxkmXg5KUOOWrf01elFLAlRGiao1m3PjY2fUmU4EzgtdhKNMWUjOsC2pZKGqP10FnpKTq3SI/1I2ScNmam/N1Iaaj0JAzuZhdSLXib+57UT07/2Uy7jxKBk80P9RBATkawB0uMKmRETSyhT3GYlbEgVZcb2VLQleItfXiaN84rnVryHy3L1Jq+jAMdwAmfgwRVU4Q5qUAcGT/AMr/DmjJ0X5935mI+uOPnOEfyB8/kDsyiSCQ==</latexit><latexit sha1_base64="f3zTY/mZoPCo4vMwkBeFQmi+t14=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkVdFl040aoYB/QDiWT3rahmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3tyglhwbVz321lZXVvf2CxsFbd3dvf2SweHDR0limGdRSJSrYBqFFxi3XAjsBUrpGEgsBmMbjO/OUaleSQfzSRGP6QDyfucUWMlvxNSM2RUpPfT7kW3VHYr7gxkmXg5KUOOWrf01elFLAlRGiao1m3PjY2fUmU4EzgtdhKNMWUjOsC2pZKGqP10FnpKTq3SI/1I2ScNmam/N1Iaaj0JAzuZhdSLXib+57UT07/2Uy7jxKBk80P9RBATkawB0uMKmRETSyhT3GYlbEgVZcb2VLQleItfXiaN84rnVryHy3L1Jq+jAMdwAmfgwRVU4Q5qUAcGT/AMr/DmjJ0X5935mI+uOPnOEfyB8/kDsyiSCQ==</latexit><latexit sha1_base64="f3zTY/mZoPCo4vMwkBeFQmi+t14=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkVdFl040aoYB/QDiWT3rahmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3tyglhwbVz321lZXVvf2CxsFbd3dvf2SweHDR0limGdRSJSrYBqFFxi3XAjsBUrpGEgsBmMbjO/OUaleSQfzSRGP6QDyfucUWMlvxNSM2RUpPfT7kW3VHYr7gxkmXg5KUOOWrf01elFLAlRGiao1m3PjY2fUmU4EzgtdhKNMWUjOsC2pZKGqP10FnpKTq3SI/1I2ScNmam/N1Iaaj0JAzuZhdSLXib+57UT07/2Uy7jxKBk80P9RBATkawB0uMKmRETSyhT3GYlbEgVZcb2VLQleItfXiaN84rnVryHy3L1Jq+jAMdwAmfgwRVU4Q5qUAcGT/AMr/DmjJ0X5935mI+uOPnOEfyB8/kDsyiSCQ==</latexit>

+ entanglement ) M1
<latexit sha1_base64="bTRCRqDkDRJ+kCzeDapX6RQAmAM=">AAACGHicbVDLSgMxFM34rPVVdekmWARBqDMi6LLoxo1QxT6gU8qdNG1DM8mQZNQyzGe48VfcuFDEbXf+jZm2C209EDicc+/NvSeIONPGdb+dhcWl5ZXV3Fp+fWNza7uws1vTMlaEVonkUjUC0JQzQauGGU4bkaIQBpzWg8FV5tcfqNJMinszjGgrhJ5gXUbAWKldODn2w0A+JZgKA6LHaWhJiv071usbUEo+Yj8E0yfAk5u07bULRbfkjoHniTclRTRFpV0Y+R1J4mws4aB103Mj00pAGUY4TfN+rGkEZAA92rRUQEh1KxkfluJDq3RwVyr7hMFj9XdHAqHWwzCwldmSetbLxP+8Zmy6F62EiSg2VJDJR92YYyNxlhLuMEWJ4UNLgChmd8WkDwqIsVnmbQje7MnzpHZa8tySd3tWLF9O48ihfXSAjpCHzlEZXaMKqiKCntErekcfzovz5nw6X5PSBWfas4f+wBn9AHruoKg=</latexit><latexit sha1_base64="bTRCRqDkDRJ+kCzeDapX6RQAmAM=">AAACGHicbVDLSgMxFM34rPVVdekmWARBqDMi6LLoxo1QxT6gU8qdNG1DM8mQZNQyzGe48VfcuFDEbXf+jZm2C209EDicc+/NvSeIONPGdb+dhcWl5ZXV3Fp+fWNza7uws1vTMlaEVonkUjUC0JQzQauGGU4bkaIQBpzWg8FV5tcfqNJMinszjGgrhJ5gXUbAWKldODn2w0A+JZgKA6LHaWhJiv071usbUEo+Yj8E0yfAk5u07bULRbfkjoHniTclRTRFpV0Y+R1J4mws4aB103Mj00pAGUY4TfN+rGkEZAA92rRUQEh1KxkfluJDq3RwVyr7hMFj9XdHAqHWwzCwldmSetbLxP+8Zmy6F62EiSg2VJDJR92YYyNxlhLuMEWJ4UNLgChmd8WkDwqIsVnmbQje7MnzpHZa8tySd3tWLF9O48ihfXSAjpCHzlEZXaMKqiKCntErekcfzovz5nw6X5PSBWfas4f+wBn9AHruoKg=</latexit><latexit sha1_base64="bTRCRqDkDRJ+kCzeDapX6RQAmAM=">AAACGHicbVDLSgMxFM34rPVVdekmWARBqDMi6LLoxo1QxT6gU8qdNG1DM8mQZNQyzGe48VfcuFDEbXf+jZm2C209EDicc+/NvSeIONPGdb+dhcWl5ZXV3Fp+fWNza7uws1vTMlaEVonkUjUC0JQzQauGGU4bkaIQBpzWg8FV5tcfqNJMinszjGgrhJ5gXUbAWKldODn2w0A+JZgKA6LHaWhJiv071usbUEo+Yj8E0yfAk5u07bULRbfkjoHniTclRTRFpV0Y+R1J4mws4aB103Mj00pAGUY4TfN+rGkEZAA92rRUQEh1KxkfluJDq3RwVyr7hMFj9XdHAqHWwzCwldmSetbLxP+8Zmy6F62EiSg2VJDJR92YYyNxlhLuMEWJ4UNLgChmd8WkDwqIsVnmbQje7MnzpHZa8tySd3tWLF9O48ihfXSAjpCHzlEZXaMKqiKCntErekcfzovz5nw6X5PSBWfas4f+wBn9AHruoKg=</latexit><latexit sha1_base64="bTRCRqDkDRJ+kCzeDapX6RQAmAM=">AAACGHicbVDLSgMxFM34rPVVdekmWARBqDMi6LLoxo1QxT6gU8qdNG1DM8mQZNQyzGe48VfcuFDEbXf+jZm2C209EDicc+/NvSeIONPGdb+dhcWl5ZXV3Fp+fWNza7uws1vTMlaEVonkUjUC0JQzQauGGU4bkaIQBpzWg8FV5tcfqNJMinszjGgrhJ5gXUbAWKldODn2w0A+JZgKA6LHaWhJiv071usbUEo+Yj8E0yfAk5u07bULRbfkjoHniTclRTRFpV0Y+R1J4mws4aB103Mj00pAGUY4TfN+rGkEZAA92rRUQEh1KxkfluJDq3RwVyr7hMFj9XdHAqHWwzCwldmSetbLxP+8Zmy6F62EiSg2VJDJR92YYyNxlhLuMEWJ4UNLgChmd8WkDwqIsVnmbQje7MnzpHZa8tySd3tWLF9O48ihfXSAjpCHzlEZXaMKqiKCntErekcfzovz5nw6X5PSBWfas4f+wBn9AHruoKg=</latexit>

Aside:



D. Jennings — KITP 2018 

M1
<latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit>

M2
<latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit>

M3
<latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit>

E(⇢A) = trCV(⇢A ⌦ �B)V
†

<latexit sha1_base64="gZzpp3JwrzDzJKWour8TGJ1ZMfg="></latexit><latexit sha1_base64="gZzpp3JwrzDzJKWour8TGJ1ZMfg="></latexit><latexit sha1_base64="gZzpp3JwrzDzJKWour8TGJ1ZMfg="></latexit><latexit sha1_base64="gZzpp3JwrzDzJKWour8TGJ1ZMfg="></latexit>

[V,Htot,micro] = 0
<latexit sha1_base64="o6oJD2tgOFE4bNz/vMvSKIy61WI=">AAACBnicbVDLSgMxFM34rPU16lKEYBFclDIjgm6EipsuK9gHTIchk2ba0DyGJCOUoSC48VfcuFDErd/gzr8xfSy09cCFwzn3kpwTp4xq43nfztLyyuraemGjuLm1vbPr7u03tcwUJg0smVTtGGnCqCANQw0j7VQRxGNGWvHgZuy37onSVIo7M0xJyFFP0IRiZKwUuUdBE5ZhLco7ikMjTRlyipUchfAKejByS17FmwAuEn9GSmCGeuR+dboSZ5wIgxnSOvC91IQ5UoZiRkbFTqZJivAA9UhgqUCc6DCfxBjBE6t0YSKVHWHgRP19kSOu9ZDHdpMj09fz3lj8zwsyk1yGORVpZojA04eSjNm8cNwJ7FJFsGFDSxBW1P4V4j5SCBvbXNGW4M9HXiTNs4rvVfzb81L1+mFaRwEcgmNwCnxwAaqgBuqgATB4BM/gFbw5T86L8+58TFeXnFmFB+APnM8f/jCXSg==</latexit><latexit sha1_base64="o6oJD2tgOFE4bNz/vMvSKIy61WI=">AAACBnicbVDLSgMxFM34rPU16lKEYBFclDIjgm6EipsuK9gHTIchk2ba0DyGJCOUoSC48VfcuFDErd/gzr8xfSy09cCFwzn3kpwTp4xq43nfztLyyuraemGjuLm1vbPr7u03tcwUJg0smVTtGGnCqCANQw0j7VQRxGNGWvHgZuy37onSVIo7M0xJyFFP0IRiZKwUuUdBE5ZhLco7ikMjTRlyipUchfAKejByS17FmwAuEn9GSmCGeuR+dboSZ5wIgxnSOvC91IQ5UoZiRkbFTqZJivAA9UhgqUCc6DCfxBjBE6t0YSKVHWHgRP19kSOu9ZDHdpMj09fz3lj8zwsyk1yGORVpZojA04eSjNm8cNwJ7FJFsGFDSxBW1P4V4j5SCBvbXNGW4M9HXiTNs4rvVfzb81L1+mFaRwEcgmNwCnxwAaqgBuqgATB4BM/gFbw5T86L8+58TFeXnFmFB+APnM8f/jCXSg==</latexit><latexit sha1_base64="o6oJD2tgOFE4bNz/vMvSKIy61WI=">AAACBnicbVDLSgMxFM34rPU16lKEYBFclDIjgm6EipsuK9gHTIchk2ba0DyGJCOUoSC48VfcuFDErd/gzr8xfSy09cCFwzn3kpwTp4xq43nfztLyyuraemGjuLm1vbPr7u03tcwUJg0smVTtGGnCqCANQw0j7VQRxGNGWvHgZuy37onSVIo7M0xJyFFP0IRiZKwUuUdBE5ZhLco7ikMjTRlyipUchfAKejByS17FmwAuEn9GSmCGeuR+dboSZ5wIgxnSOvC91IQ5UoZiRkbFTqZJivAA9UhgqUCc6DCfxBjBE6t0YSKVHWHgRP19kSOu9ZDHdpMj09fz3lj8zwsyk1yGORVpZojA04eSjNm8cNwJ7FJFsGFDSxBW1P4V4j5SCBvbXNGW4M9HXiTNs4rvVfzb81L1+mFaRwEcgmNwCnxwAaqgBuqgATB4BM/gFbw5T86L8+58TFeXnFmFB+APnM8f/jCXSg==</latexit><latexit sha1_base64="o6oJD2tgOFE4bNz/vMvSKIy61WI=">AAACBnicbVDLSgMxFM34rPU16lKEYBFclDIjgm6EipsuK9gHTIchk2ba0DyGJCOUoSC48VfcuFDErd/gzr8xfSy09cCFwzn3kpwTp4xq43nfztLyyuraemGjuLm1vbPr7u03tcwUJg0smVTtGGnCqCANQw0j7VQRxGNGWvHgZuy37onSVIo7M0xJyFFP0IRiZKwUuUdBE5ZhLco7ikMjTRlyipUchfAKejByS17FmwAuEn9GSmCGeuR+dboSZ5wIgxnSOvC91IQ5UoZiRkbFTqZJivAA9UhgqUCc6DCfxBjBE6t0YSKVHWHgRP19kSOu9ZDHdpMj09fz3lj8zwsyk1yGORVpZojA04eSjNm8cNwJ7FJFsGFDSxBW1P4V4j5SCBvbXNGW4M9HXiTNs4rvVfzb81L1+mFaRwEcgmNwCnxwAaqgBuqgATB4BM/gFbw5T86L8+58TFeXnFmFB+APnM8f/jCXSg==</latexit>

E(�) = �
<latexit sha1_base64="tlCG0pzieE6SNP7/QTeZMAv9l4Q=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIdVMSEXQjVERwWcFeoCnlZDpph84kYWYilFAQN76KGxeKuPUd3Pk2TpoutPWHgY//nOGc8/sxZ0o7zre1sLi0vLJaWCuub2xubds7uw0VJZLQOol4JFs+KMpZSOuaaU5bsaQgfE6b/vAqqzfvqVQsCu/0KKYdAf2QBYyANlbXPvAE6AEBnl6Py14fhIBjfIFz6tolp+JMhOfBnUIJTVXr2l9eLyKJoKEmHJRqu06sOylIzQin46KXKBoDGUKftg2GIKjqpJMrxvjIOD0cRNK8UOOJ+/tHCkKpkfBNZ7azmq1l5n+1dqKD807KwjjRNCT5oCDhWEc4iwT3mKRE85EBIJKZXTEZgASiTXBFE4I7e/I8NE4qrlNxb09L1cuHPI4C2keHqIxcdIaq6AbVUB0R9Iie0St6s56sF+vd+shbF6xphHvoj6zPH2oimEE=</latexit><latexit sha1_base64="tlCG0pzieE6SNP7/QTeZMAv9l4Q=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIdVMSEXQjVERwWcFeoCnlZDpph84kYWYilFAQN76KGxeKuPUd3Pk2TpoutPWHgY//nOGc8/sxZ0o7zre1sLi0vLJaWCuub2xubds7uw0VJZLQOol4JFs+KMpZSOuaaU5bsaQgfE6b/vAqqzfvqVQsCu/0KKYdAf2QBYyANlbXPvAE6AEBnl6Py14fhIBjfIFz6tolp+JMhOfBnUIJTVXr2l9eLyKJoKEmHJRqu06sOylIzQin46KXKBoDGUKftg2GIKjqpJMrxvjIOD0cRNK8UOOJ+/tHCkKpkfBNZ7azmq1l5n+1dqKD807KwjjRNCT5oCDhWEc4iwT3mKRE85EBIJKZXTEZgASiTXBFE4I7e/I8NE4qrlNxb09L1cuHPI4C2keHqIxcdIaq6AbVUB0R9Iie0St6s56sF+vd+shbF6xphHvoj6zPH2oimEE=</latexit><latexit sha1_base64="tlCG0pzieE6SNP7/QTeZMAv9l4Q=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIdVMSEXQjVERwWcFeoCnlZDpph84kYWYilFAQN76KGxeKuPUd3Pk2TpoutPWHgY//nOGc8/sxZ0o7zre1sLi0vLJaWCuub2xubds7uw0VJZLQOol4JFs+KMpZSOuaaU5bsaQgfE6b/vAqqzfvqVQsCu/0KKYdAf2QBYyANlbXPvAE6AEBnl6Py14fhIBjfIFz6tolp+JMhOfBnUIJTVXr2l9eLyKJoKEmHJRqu06sOylIzQin46KXKBoDGUKftg2GIKjqpJMrxvjIOD0cRNK8UOOJ+/tHCkKpkfBNZ7azmq1l5n+1dqKD807KwjjRNCT5oCDhWEc4iwT3mKRE85EBIJKZXTEZgASiTXBFE4I7e/I8NE4qrlNxb09L1cuHPI4C2keHqIxcdIaq6AbVUB0R9Iie0St6s56sF+vd+shbF6xphHvoj6zPH2oimEE=</latexit><latexit sha1_base64="tlCG0pzieE6SNP7/QTeZMAv9l4Q=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIdVMSEXQjVERwWcFeoCnlZDpph84kYWYilFAQN76KGxeKuPUd3Pk2TpoutPWHgY//nOGc8/sxZ0o7zre1sLi0vLJaWCuub2xubds7uw0VJZLQOol4JFs+KMpZSOuaaU5bsaQgfE6b/vAqqzfvqVQsCu/0KKYdAf2QBYyANlbXPvAE6AEBnl6Py14fhIBjfIFz6tolp+JMhOfBnUIJTVXr2l9eLyKJoKEmHJRqu06sOylIzQin46KXKBoDGUKftg2GIKjqpJMrxvjIOD0cRNK8UOOJ+/tHCkKpkfBNZ7azmq1l5n+1dqKD807KwjjRNCT5oCDhWEc4iwT3mKRE85EBIJKZXTEZgASiTXBFE4I7e/I8NE4qrlNxb09L1cuHPI4C2keHqIxcdIaq6AbVUB0R9Iie0St6s56sF+vd+shbF6xphHvoj6zPH2oimEE=</latexit>

diagonal in energy
<latexit sha1_base64="Z7yq0Wq6uUkvuelPJcREU4R1q00=">AAACAnicbZBLSwMxFIUz9VXrq+pK3ASL4KrMiKDLihuXFewD2qFk0ttpaB5DkhHLUHThX3HjQhG3/gp3/hvTx0JbDwQ+zrkhuSdKODPW97+93NLyyupafr2wsbm1vVPc3asblWoKNaq40s2IGOBMQs0yy6GZaCAi4tCIBlfjvHEH2jAlb+0wgVCQWLIeo8Q6q1M8aItI3WddRmIlCcdMYpCg4+GoUyz5ZX8ivAjBDEpopmqn+NXuKpoKkJZyYkwr8BMbZkRbRjmMCu3UQELogMTQciiJABNmkxVG+Ng5XdxT2h1p8cT9fSMjwpihiNykILZv5rOx+V/WSm3vIsyYTFILkk4f6qUcW4XHfeAu00AtHzogVDP3V0z7RBNqXWsFV0Iwv/Ii1E/LgV8Obs5KlcvHaR15dIiO0AkK0DmqoGtURTVE0QN6Rq/ozXvyXrx372M6mvNmFe6jP/I+fwDFn5gO</latexit><latexit sha1_base64="Z7yq0Wq6uUkvuelPJcREU4R1q00=">AAACAnicbZBLSwMxFIUz9VXrq+pK3ASL4KrMiKDLihuXFewD2qFk0ttpaB5DkhHLUHThX3HjQhG3/gp3/hvTx0JbDwQ+zrkhuSdKODPW97+93NLyyupafr2wsbm1vVPc3asblWoKNaq40s2IGOBMQs0yy6GZaCAi4tCIBlfjvHEH2jAlb+0wgVCQWLIeo8Q6q1M8aItI3WddRmIlCcdMYpCg4+GoUyz5ZX8ivAjBDEpopmqn+NXuKpoKkJZyYkwr8BMbZkRbRjmMCu3UQELogMTQciiJABNmkxVG+Ng5XdxT2h1p8cT9fSMjwpihiNykILZv5rOx+V/WSm3vIsyYTFILkk4f6qUcW4XHfeAu00AtHzogVDP3V0z7RBNqXWsFV0Iwv/Ii1E/LgV8Obs5KlcvHaR15dIiO0AkK0DmqoGtURTVE0QN6Rq/ozXvyXrx372M6mvNmFe6jP/I+fwDFn5gO</latexit><latexit sha1_base64="Z7yq0Wq6uUkvuelPJcREU4R1q00=">AAACAnicbZBLSwMxFIUz9VXrq+pK3ASL4KrMiKDLihuXFewD2qFk0ttpaB5DkhHLUHThX3HjQhG3/gp3/hvTx0JbDwQ+zrkhuSdKODPW97+93NLyyupafr2wsbm1vVPc3asblWoKNaq40s2IGOBMQs0yy6GZaCAi4tCIBlfjvHEH2jAlb+0wgVCQWLIeo8Q6q1M8aItI3WddRmIlCcdMYpCg4+GoUyz5ZX8ivAjBDEpopmqn+NXuKpoKkJZyYkwr8BMbZkRbRjmMCu3UQELogMTQciiJABNmkxVG+Ng5XdxT2h1p8cT9fSMjwpihiNykILZv5rOx+V/WSm3vIsyYTFILkk4f6qUcW4XHfeAu00AtHzogVDP3V0z7RBNqXWsFV0Iwv/Ii1E/LgV8Obs5KlcvHaR15dIiO0AkK0DmqoGtURTVE0QN6Rq/ozXvyXrx372M6mvNmFe6jP/I+fwDFn5gO</latexit><latexit sha1_base64="Z7yq0Wq6uUkvuelPJcREU4R1q00=">AAACAnicbZBLSwMxFIUz9VXrq+pK3ASL4KrMiKDLihuXFewD2qFk0ttpaB5DkhHLUHThX3HjQhG3/gp3/hvTx0JbDwQ+zrkhuSdKODPW97+93NLyyupafr2wsbm1vVPc3asblWoKNaq40s2IGOBMQs0yy6GZaCAi4tCIBlfjvHEH2jAlb+0wgVCQWLIeo8Q6q1M8aItI3WddRmIlCcdMYpCg4+GoUyz5ZX8ivAjBDEpopmqn+NXuKpoKkJZyYkwr8BMbZkRbRjmMCu3UQELogMTQciiJABNmkxVG+Ng5XdxT2h1p8cT9fSMjwpihiNykILZv5rOx+V/WSm3vIsyYTFILkk4f6qUcW4XHfeAu00AtHzogVDP3V0z7RBNqXWsFV0Iwv/Ii1E/LgV8Obs5KlcvHaR15dIiO0AkK0DmqoGtURTVE0QN6Rq/ozXvyXrx372M6mvNmFe6jP/I+fwDFn5gO</latexit>

⇢
<latexit sha1_base64="rUt1X1+ea0PXcebmAWoel9WgVxo=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeIF48RzAOSJcxOZrND5rHMzAphCfgFXjwo4tUf8ubfOJvkoIkFDUVVN91dUcqZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR26hME9oiiivdjbChnEnassxy2k01xSLitBONbwu/80i1YUo+2ElKQ4FHksWMYFtIfZ2oQbXm1/0Z0CoJFqQGCzQH1a/+UJFMUGkJx8b0Aj+1YY61ZYTTaaWfGZpiMsYj2nNUYkFNmM9unaIzpwxRrLQradFM/T2RY2HMRESuU2CbmGWvEP/zepmNr8OcyTSzVJL5ojjjyCpUPI6GTFNi+cQRTDRztyKSYI2JdfFUXAjB8surpH1RD/x6cH9Za9w8zeMowwmcwjkEcAUNuIMmtIBAAs/wCm+e8F68d+9j3lryFhEewx94nz9FX47G</latexit><latexit sha1_base64="rUt1X1+ea0PXcebmAWoel9WgVxo=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeIF48RzAOSJcxOZrND5rHMzAphCfgFXjwo4tUf8ubfOJvkoIkFDUVVN91dUcqZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR26hME9oiiivdjbChnEnassxy2k01xSLitBONbwu/80i1YUo+2ElKQ4FHksWMYFtIfZ2oQbXm1/0Z0CoJFqQGCzQH1a/+UJFMUGkJx8b0Aj+1YY61ZYTTaaWfGZpiMsYj2nNUYkFNmM9unaIzpwxRrLQradFM/T2RY2HMRESuU2CbmGWvEP/zepmNr8OcyTSzVJL5ojjjyCpUPI6GTFNi+cQRTDRztyKSYI2JdfFUXAjB8surpH1RD/x6cH9Za9w8zeMowwmcwjkEcAUNuIMmtIBAAs/wCm+e8F68d+9j3lryFhEewx94nz9FX47G</latexit><latexit sha1_base64="rUt1X1+ea0PXcebmAWoel9WgVxo=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeIF48RzAOSJcxOZrND5rHMzAphCfgFXjwo4tUf8ubfOJvkoIkFDUVVN91dUcqZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR26hME9oiiivdjbChnEnassxy2k01xSLitBONbwu/80i1YUo+2ElKQ4FHksWMYFtIfZ2oQbXm1/0Z0CoJFqQGCzQH1a/+UJFMUGkJx8b0Aj+1YY61ZYTTaaWfGZpiMsYj2nNUYkFNmM9unaIzpwxRrLQradFM/T2RY2HMRESuU2CbmGWvEP/zepmNr8OcyTSzVJL5ojjjyCpUPI6GTFNi+cQRTDRztyKSYI2JdfFUXAjB8surpH1RD/x6cH9Za9w8zeMowwmcwjkEcAUNuIMmtIBAAs/wCm+e8F68d+9j3lryFhEewx94nz9FX47G</latexit><latexit sha1_base64="rUt1X1+ea0PXcebmAWoel9WgVxo=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeIF48RzAOSJcxOZrND5rHMzAphCfgFXjwo4tUf8ubfOJvkoIkFDUVVN91dUcqZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR26hME9oiiivdjbChnEnassxy2k01xSLitBONbwu/80i1YUo+2ElKQ4FHksWMYFtIfZ2oQbXm1/0Z0CoJFqQGCzQH1a/+UJFMUGkJx8b0Aj+1YY61ZYTTaaWfGZpiMsYj2nNUYkFNmM9unaIzpwxRrLQradFM/T2RY2HMRESuU2CbmGWvEP/zepmNr8OcyTSzVJL5ojjjyCpUPI6GTFNi+cQRTDRztyKSYI2JdfFUXAjB8surpH1RD/x6cH9Za9w8zeMowwmcwjkEcAUNuIMmtIBAAs/wCm+e8F68d+9j3lryFhEewx94nz9FX47G</latexit>

E(⇢)
<latexit sha1_base64="aV4QGSeYV3X6LfZL72WCrnnt4Gc=">AAAB+nicbVDLSsNAFL2pr1pfqS7dBItQNyURQZcVEVxWsA9oQplMJ+3QyUyYmSglFvwRNy4UceuXuPNvnLRdaOuBC4dz7mXOnDBhVGnX/bYKK6tr6xvFzdLW9s7unl3ebymRSkyaWDAhOyFShFFOmppqRjqJJCgOGWmHo6vcb98Tqajgd3qckCBGA04jipE2Us8u+zHSQ4xYdj2p+nIoTnp2xa25UzjLxJuTCszR6Nlffl/gNCZcY4aU6npuooMMSU0xI5OSnyqSIDxCA9I1lKOYqCCbRp84x0bpO5GQZrh2purviwzFSo3j0GzmQdWil4v/ed1URxdBRnmSasLx7KEoZY4WTt6D06eSYM3GhiAsqcnq4CGSCGvTVsmU4C1+eZm0TmueW/Nuzyr1y6dZHUU4hCOoggfnUIcbaEATMDzAM7zCm/VovVjv1sdstWDNKzyAP7A+fwAKmJQ9</latexit><latexit sha1_base64="aV4QGSeYV3X6LfZL72WCrnnt4Gc=">AAAB+nicbVDLSsNAFL2pr1pfqS7dBItQNyURQZcVEVxWsA9oQplMJ+3QyUyYmSglFvwRNy4UceuXuPNvnLRdaOuBC4dz7mXOnDBhVGnX/bYKK6tr6xvFzdLW9s7unl3ebymRSkyaWDAhOyFShFFOmppqRjqJJCgOGWmHo6vcb98Tqajgd3qckCBGA04jipE2Us8u+zHSQ4xYdj2p+nIoTnp2xa25UzjLxJuTCszR6Nlffl/gNCZcY4aU6npuooMMSU0xI5OSnyqSIDxCA9I1lKOYqCCbRp84x0bpO5GQZrh2purviwzFSo3j0GzmQdWil4v/ed1URxdBRnmSasLx7KEoZY4WTt6D06eSYM3GhiAsqcnq4CGSCGvTVsmU4C1+eZm0TmueW/Nuzyr1y6dZHUU4hCOoggfnUIcbaEATMDzAM7zCm/VovVjv1sdstWDNKzyAP7A+fwAKmJQ9</latexit><latexit sha1_base64="aV4QGSeYV3X6LfZL72WCrnnt4Gc=">AAAB+nicbVDLSsNAFL2pr1pfqS7dBItQNyURQZcVEVxWsA9oQplMJ+3QyUyYmSglFvwRNy4UceuXuPNvnLRdaOuBC4dz7mXOnDBhVGnX/bYKK6tr6xvFzdLW9s7unl3ebymRSkyaWDAhOyFShFFOmppqRjqJJCgOGWmHo6vcb98Tqajgd3qckCBGA04jipE2Us8u+zHSQ4xYdj2p+nIoTnp2xa25UzjLxJuTCszR6Nlffl/gNCZcY4aU6npuooMMSU0xI5OSnyqSIDxCA9I1lKOYqCCbRp84x0bpO5GQZrh2purviwzFSo3j0GzmQdWil4v/ed1URxdBRnmSasLx7KEoZY4WTt6D06eSYM3GhiAsqcnq4CGSCGvTVsmU4C1+eZm0TmueW/Nuzyr1y6dZHUU4hCOoggfnUIcbaEATMDzAM7zCm/VovVjv1sdstWDNKzyAP7A+fwAKmJQ9</latexit><latexit sha1_base64="aV4QGSeYV3X6LfZL72WCrnnt4Gc=">AAAB+nicbVDLSsNAFL2pr1pfqS7dBItQNyURQZcVEVxWsA9oQplMJ+3QyUyYmSglFvwRNy4UceuXuPNvnLRdaOuBC4dz7mXOnDBhVGnX/bYKK6tr6xvFzdLW9s7unl3ebymRSkyaWDAhOyFShFFOmppqRjqJJCgOGWmHo6vcb98Tqajgd3qckCBGA04jipE2Us8u+zHSQ4xYdj2p+nIoTnp2xa25UzjLxJuTCszR6Nlffl/gNCZcY4aU6npuooMMSU0xI5OSnyqSIDxCA9I1lKOYqCCbRp84x0bpO5GQZrh2purviwzFSo3j0GzmQdWil4v/ed1URxdBRnmSasLx7KEoZY4WTt6D06eSYM3GhiAsqcnq4CGSCGvTVsmU4C1+eZm0TmueW/Nuzyr1y6dZHUU4hCOoggfnUIcbaEATMDzAM7zCm/VovVjv1sdstWDNKzyAP7A+fwAKmJQ9</latexit>

)
<latexit sha1_base64="n7x59sWPj+JCRbbstIdVMMFqfxM=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeIF49RzAM2S5idzCZDZneWmV4lLAF/wosHRbz6Nd78GyePgyYWNBRV3XR3hakUBl332ymsrK6tbxQ3S1vbO7t75f2DplGZZrzBlFS6HVLDpUh4AwVK3k41p3EoeSscXk/81gPXRqjkHkcpD2LaT0QkGEUr+Z070R8g1Vo9dssVt+pOQZaJNycVmKPeLX91eoplMU+QSWqM77kpBjnVKJjk41InMzylbEj73Lc0oTE3QT49eUxOrNIjkdK2EiRT9fdETmNjRnFoO2OKA7PoTcT/PD/D6DLIRZJmyBM2WxRlkqAik/9JT2jOUI4soUwLeythA6opQ5tSyYbgLb68TJpnVc+terfnldrV0yyOIhzBMZyCBxdQgxuoQwMYKHiGV3hz0Hlx3p2PWWvBmUd4CH/gfP4Ats6R7A==</latexit><latexit sha1_base64="n7x59sWPj+JCRbbstIdVMMFqfxM=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeIF49RzAM2S5idzCZDZneWmV4lLAF/wosHRbz6Nd78GyePgyYWNBRV3XR3hakUBl332ymsrK6tbxQ3S1vbO7t75f2DplGZZrzBlFS6HVLDpUh4AwVK3k41p3EoeSscXk/81gPXRqjkHkcpD2LaT0QkGEUr+Z070R8g1Vo9dssVt+pOQZaJNycVmKPeLX91eoplMU+QSWqM77kpBjnVKJjk41InMzylbEj73Lc0oTE3QT49eUxOrNIjkdK2EiRT9fdETmNjRnFoO2OKA7PoTcT/PD/D6DLIRZJmyBM2WxRlkqAik/9JT2jOUI4soUwLeythA6opQ5tSyYbgLb68TJpnVc+terfnldrV0yyOIhzBMZyCBxdQgxuoQwMYKHiGV3hz0Hlx3p2PWWvBmUd4CH/gfP4Ats6R7A==</latexit><latexit sha1_base64="n7x59sWPj+JCRbbstIdVMMFqfxM=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeIF49RzAM2S5idzCZDZneWmV4lLAF/wosHRbz6Nd78GyePgyYWNBRV3XR3hakUBl332ymsrK6tbxQ3S1vbO7t75f2DplGZZrzBlFS6HVLDpUh4AwVK3k41p3EoeSscXk/81gPXRqjkHkcpD2LaT0QkGEUr+Z070R8g1Vo9dssVt+pOQZaJNycVmKPeLX91eoplMU+QSWqM77kpBjnVKJjk41InMzylbEj73Lc0oTE3QT49eUxOrNIjkdK2EiRT9fdETmNjRnFoO2OKA7PoTcT/PD/D6DLIRZJmyBM2WxRlkqAik/9JT2jOUI4soUwLeythA6opQ5tSyYbgLb68TJpnVc+terfnldrV0yyOIhzBMZyCBxdQgxuoQwMYKHiGV3hz0Hlx3p2PWWvBmUd4CH/gfP4Ats6R7A==</latexit><latexit sha1_base64="n7x59sWPj+JCRbbstIdVMMFqfxM=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeIF49RzAM2S5idzCZDZneWmV4lLAF/wosHRbz6Nd78GyePgyYWNBRV3XR3hakUBl332ymsrK6tbxQ3S1vbO7t75f2DplGZZrzBlFS6HVLDpUh4AwVK3k41p3EoeSscXk/81gPXRqjkHkcpD2LaT0QkGEUr+Z070R8g1Vo9dssVt+pOQZaJNycVmKPeLX91eoplMU+QSWqM77kpBjnVKJjk41InMzylbEj73Lc0oTE3QT49eUxOrNIjkdK2EiRT9fdETmNjRnFoO2OKA7PoTcT/PD/D6DLIRZJmyBM2WxRlkqAik/9JT2jOUI4soUwLeythA6opQ5tSyYbgLb68TJpnVc+terfnldrV0yyOIhzBMZyCBxdQgxuoQwMYKHiGV3hz0Hlx3p2PWWvBmUd4CH/gfP4Ats6R7A==</latexit>

diagonal in energy
<latexit sha1_base64="Z7yq0Wq6uUkvuelPJcREU4R1q00=">AAACAnicbZBLSwMxFIUz9VXrq+pK3ASL4KrMiKDLihuXFewD2qFk0ttpaB5DkhHLUHThX3HjQhG3/gp3/hvTx0JbDwQ+zrkhuSdKODPW97+93NLyyupafr2wsbm1vVPc3asblWoKNaq40s2IGOBMQs0yy6GZaCAi4tCIBlfjvHEH2jAlb+0wgVCQWLIeo8Q6q1M8aItI3WddRmIlCcdMYpCg4+GoUyz5ZX8ivAjBDEpopmqn+NXuKpoKkJZyYkwr8BMbZkRbRjmMCu3UQELogMTQciiJABNmkxVG+Ng5XdxT2h1p8cT9fSMjwpihiNykILZv5rOx+V/WSm3vIsyYTFILkk4f6qUcW4XHfeAu00AtHzogVDP3V0z7RBNqXWsFV0Iwv/Ii1E/LgV8Obs5KlcvHaR15dIiO0AkK0DmqoGtURTVE0QN6Rq/ozXvyXrx372M6mvNmFe6jP/I+fwDFn5gO</latexit><latexit sha1_base64="Z7yq0Wq6uUkvuelPJcREU4R1q00=">AAACAnicbZBLSwMxFIUz9VXrq+pK3ASL4KrMiKDLihuXFewD2qFk0ttpaB5DkhHLUHThX3HjQhG3/gp3/hvTx0JbDwQ+zrkhuSdKODPW97+93NLyyupafr2wsbm1vVPc3asblWoKNaq40s2IGOBMQs0yy6GZaCAi4tCIBlfjvHEH2jAlb+0wgVCQWLIeo8Q6q1M8aItI3WddRmIlCcdMYpCg4+GoUyz5ZX8ivAjBDEpopmqn+NXuKpoKkJZyYkwr8BMbZkRbRjmMCu3UQELogMTQciiJABNmkxVG+Ng5XdxT2h1p8cT9fSMjwpihiNykILZv5rOx+V/WSm3vIsyYTFILkk4f6qUcW4XHfeAu00AtHzogVDP3V0z7RBNqXWsFV0Iwv/Ii1E/LgV8Obs5KlcvHaR15dIiO0AkK0DmqoGtURTVE0QN6Rq/ozXvyXrx372M6mvNmFe6jP/I+fwDFn5gO</latexit><latexit sha1_base64="Z7yq0Wq6uUkvuelPJcREU4R1q00=">AAACAnicbZBLSwMxFIUz9VXrq+pK3ASL4KrMiKDLihuXFewD2qFk0ttpaB5DkhHLUHThX3HjQhG3/gp3/hvTx0JbDwQ+zrkhuSdKODPW97+93NLyyupafr2wsbm1vVPc3asblWoKNaq40s2IGOBMQs0yy6GZaCAi4tCIBlfjvHEH2jAlb+0wgVCQWLIeo8Q6q1M8aItI3WddRmIlCcdMYpCg4+GoUyz5ZX8ivAjBDEpopmqn+NXuKpoKkJZyYkwr8BMbZkRbRjmMCu3UQELogMTQciiJABNmkxVG+Ng5XdxT2h1p8cT9fSMjwpihiNykILZv5rOx+V/WSm3vIsyYTFILkk4f6qUcW4XHfeAu00AtHzogVDP3V0z7RBNqXWsFV0Iwv/Ii1E/LgV8Obs5KlcvHaR15dIiO0AkK0DmqoGtURTVE0QN6Rq/ozXvyXrx372M6mvNmFe6jP/I+fwDFn5gO</latexit><latexit sha1_base64="Z7yq0Wq6uUkvuelPJcREU4R1q00=">AAACAnicbZBLSwMxFIUz9VXrq+pK3ASL4KrMiKDLihuXFewD2qFk0ttpaB5DkhHLUHThX3HjQhG3/gp3/hvTx0JbDwQ+zrkhuSdKODPW97+93NLyyupafr2wsbm1vVPc3asblWoKNaq40s2IGOBMQs0yy6GZaCAi4tCIBlfjvHEH2jAlb+0wgVCQWLIeo8Q6q1M8aItI3WddRmIlCcdMYpCg4+GoUyz5ZX8ivAjBDEpopmqn+NXuKpoKkJZyYkwr8BMbZkRbRjmMCu3UQELogMTQciiJABNmkxVG+Ng5XdxT2h1p8cT9fSMjwpihiNykILZv5rOx+V/WSm3vIsyYTFILkk4f6qUcW4XHfeAu00AtHzogVDP3V0z7RBNqXWsFV0Iwv/Ii1E/LgV8Obs5KlcvHaR15dIiO0AkK0DmqoGtURTVE0QN6Rq/ozXvyXrx372M6mvNmFe6jP/I+fwDFn5gO</latexit>
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<latexit sha1_base64="JJ8SAODypWgA1FbYNTOm/YPdwM4="></latexit><latexit sha1_base64="JJ8SAODypWgA1FbYNTOm/YPdwM4="></latexit><latexit sha1_base64="JJ8SAODypWgA1FbYNTOm/YPdwM4="></latexit><latexit sha1_base64="JJ8SAODypWgA1FbYNTOm/YPdwM4="></latexit>

Our physical assumptions
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The  
thermodynamic structure

M1
<latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit>

M2
<latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit>

M3
<latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit>

S⌘(⇢)
<latexit sha1_base64="AJhVsXBKuL4Q1yt5Xtu4w5c3a8Q=">AAAB9HicbZBLSwMxFIXv+Kz1VXXpJliEuikzIuiy4sZlRfuAzlAyadqGZjJjcqdQhoL/wo0LRdz6Y9z5b0wfC209EPg454bcnDCRwqDrfjsrq2vrG5u5rfz2zu7efuHgsG7iVDNeY7GMdTOkhkuheA0FSt5MNKdRKHkjHNxM8saQayNi9YCjhAcR7SnRFYyitYL7ts+RkpKv+/FZu1B0y+5UZBm8ORRhrmq78OV3YpZGXCGT1JiW5yYYZFSjYJKP835qeELZgPZ4y6KiETdBNl16TE6t0yHdWNujkEzd3zcyGhkzikI7GVHsm8VsYv6XtVLsXgWZUEmKXLHZQ91UEozJpAHSEZozlCMLlGlhdyWsTzVlaHvK2xK8xS8vQ/287Lll7+6iWLl+mtWRg2M4gRJ4cAkVuIUq1IDBIzzDK7w5Q+fFeXc+ZqMrzrzCI/gj5/MHyyKR2Q==</latexit><latexit sha1_base64="AJhVsXBKuL4Q1yt5Xtu4w5c3a8Q=">AAAB9HicbZBLSwMxFIXv+Kz1VXXpJliEuikzIuiy4sZlRfuAzlAyadqGZjJjcqdQhoL/wo0LRdz6Y9z5b0wfC209EPg454bcnDCRwqDrfjsrq2vrG5u5rfz2zu7efuHgsG7iVDNeY7GMdTOkhkuheA0FSt5MNKdRKHkjHNxM8saQayNi9YCjhAcR7SnRFYyitYL7ts+RkpKv+/FZu1B0y+5UZBm8ORRhrmq78OV3YpZGXCGT1JiW5yYYZFSjYJKP835qeELZgPZ4y6KiETdBNl16TE6t0yHdWNujkEzd3zcyGhkzikI7GVHsm8VsYv6XtVLsXgWZUEmKXLHZQ91UEozJpAHSEZozlCMLlGlhdyWsTzVlaHvK2xK8xS8vQ/287Lll7+6iWLl+mtWRg2M4gRJ4cAkVuIUq1IDBIzzDK7w5Q+fFeXc+ZqMrzrzCI/gj5/MHyyKR2Q==</latexit><latexit sha1_base64="AJhVsXBKuL4Q1yt5Xtu4w5c3a8Q=">AAAB9HicbZBLSwMxFIXv+Kz1VXXpJliEuikzIuiy4sZlRfuAzlAyadqGZjJjcqdQhoL/wo0LRdz6Y9z5b0wfC209EPg454bcnDCRwqDrfjsrq2vrG5u5rfz2zu7efuHgsG7iVDNeY7GMdTOkhkuheA0FSt5MNKdRKHkjHNxM8saQayNi9YCjhAcR7SnRFYyitYL7ts+RkpKv+/FZu1B0y+5UZBm8ORRhrmq78OV3YpZGXCGT1JiW5yYYZFSjYJKP835qeELZgPZ4y6KiETdBNl16TE6t0yHdWNujkEzd3zcyGhkzikI7GVHsm8VsYv6XtVLsXgWZUEmKXLHZQ91UEozJpAHSEZozlCMLlGlhdyWsTzVlaHvK2xK8xS8vQ/287Lll7+6iWLl+mtWRg2M4gRJ4cAkVuIUq1IDBIzzDK7w5Q+fFeXc+ZqMrzrzCI/gj5/MHyyKR2Q==</latexit><latexit sha1_base64="AJhVsXBKuL4Q1yt5Xtu4w5c3a8Q=">AAAB9HicbZBLSwMxFIXv+Kz1VXXpJliEuikzIuiy4sZlRfuAzlAyadqGZjJjcqdQhoL/wo0LRdz6Y9z5b0wfC209EPg454bcnDCRwqDrfjsrq2vrG5u5rfz2zu7efuHgsG7iVDNeY7GMdTOkhkuheA0FSt5MNKdRKHkjHNxM8saQayNi9YCjhAcR7SnRFYyitYL7ts+RkpKv+/FZu1B0y+5UZBm8ORRhrmq78OV3YpZGXCGT1JiW5yYYZFSjYJKP835qeELZgPZ4y6KiETdBNl16TE6t0yHdWNujkEzd3zcyGhkzikI7GVHsm8VsYv6XtVLsXgWZUEmKXLHZQ91UEozJpAHSEZozlCMLlGlhdyWsTzVlaHvK2xK8xS8vQ/287Lll7+6iWLl+mtWRg2M4gRJ4cAkVuIUq1IDBIzzDK7w5Q+fFeXc+ZqMrzrzCI/gj5/MHyyKR2Q==</latexit>

Thermodynamic 
entropy,

<latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit>

,
<latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit>

[1] “The Physics and Mathematics of the Second Law of Thermodynamics”,  
E. Lieb, J. Yngvason, Phys.Rept. 310 (1999) 
[2] “The mathematical foundations of thermodynamics, R. Giles, Pergamon (1964)
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Thermodynamic structure

⇢ �! �
<latexit sha1_base64="FAbjP1Esp2/631nlKmcWsbEE15o=">AAACBHicbZDLSgMxGIUz9VbrbdRlN8EiuCozIuiy4sZlBXuBzlAyaWYmNJchyShlKOjGV3HjQhG3PoQ738b0stDWA4GPc/6Q/CfKGNXG876d0srq2vpGebOytb2zu+fuH7S1zBUmLSyZVN0IacKoIC1DDSPdTBHEI0Y60fBqknfuiNJUilszykjIUSJoTDEy1uq71UClEgZMikTRJDVIKXkPA00Tjvpuzat7U8Fl8OdQA3M1++5XMJA450QYzJDWPd/LTFggZShmZFwJck0yhIcoIT2LAnGiw2K6xBgeW2cAY6nsEQZO3d83CsS1HvHITnJkUr2YTcz/sl5u4ouwoCLLDRF49lCcM2gknDQCB1QRbNjIAsKK2r9CnCKFsLG9VWwJ/uLKy9A+rfte3b85qzUuH2Z1lEEVHIET4INz0ADXoAlaAINH8AxewZvz5Lw4787HbLTkzCs8BH/kfP4AQMaY3w==</latexit><latexit sha1_base64="FAbjP1Esp2/631nlKmcWsbEE15o=">AAACBHicbZDLSgMxGIUz9VbrbdRlN8EiuCozIuiy4sZlBXuBzlAyaWYmNJchyShlKOjGV3HjQhG3PoQ738b0stDWA4GPc/6Q/CfKGNXG876d0srq2vpGebOytb2zu+fuH7S1zBUmLSyZVN0IacKoIC1DDSPdTBHEI0Y60fBqknfuiNJUilszykjIUSJoTDEy1uq71UClEgZMikTRJDVIKXkPA00Tjvpuzat7U8Fl8OdQA3M1++5XMJA450QYzJDWPd/LTFggZShmZFwJck0yhIcoIT2LAnGiw2K6xBgeW2cAY6nsEQZO3d83CsS1HvHITnJkUr2YTcz/sl5u4ouwoCLLDRF49lCcM2gknDQCB1QRbNjIAsKK2r9CnCKFsLG9VWwJ/uLKy9A+rfte3b85qzUuH2Z1lEEVHIET4INz0ADXoAlaAINH8AxewZvz5Lw4787HbLTkzCs8BH/kfP4AQMaY3w==</latexit><latexit sha1_base64="FAbjP1Esp2/631nlKmcWsbEE15o=">AAACBHicbZDLSgMxGIUz9VbrbdRlN8EiuCozIuiy4sZlBXuBzlAyaWYmNJchyShlKOjGV3HjQhG3PoQ738b0stDWA4GPc/6Q/CfKGNXG876d0srq2vpGebOytb2zu+fuH7S1zBUmLSyZVN0IacKoIC1DDSPdTBHEI0Y60fBqknfuiNJUilszykjIUSJoTDEy1uq71UClEgZMikTRJDVIKXkPA00Tjvpuzat7U8Fl8OdQA3M1++5XMJA450QYzJDWPd/LTFggZShmZFwJck0yhIcoIT2LAnGiw2K6xBgeW2cAY6nsEQZO3d83CsS1HvHITnJkUr2YTcz/sl5u4ouwoCLLDRF49lCcM2gknDQCB1QRbNjIAsKK2r9CnCKFsLG9VWwJ/uLKy9A+rfte3b85qzUuH2Z1lEEVHIET4INz0ADXoAlaAINH8AxewZvz5Lw4787HbLTkzCs8BH/kfP4AQMaY3w==</latexit><latexit sha1_base64="FAbjP1Esp2/631nlKmcWsbEE15o=">AAACBHicbZDLSgMxGIUz9VbrbdRlN8EiuCozIuiy4sZlBXuBzlAyaWYmNJchyShlKOjGV3HjQhG3PoQ738b0stDWA4GPc/6Q/CfKGNXG876d0srq2vpGebOytb2zu+fuH7S1zBUmLSyZVN0IacKoIC1DDSPdTBHEI0Y60fBqknfuiNJUilszykjIUSJoTDEy1uq71UClEgZMikTRJDVIKXkPA00Tjvpuzat7U8Fl8OdQA3M1++5XMJA450QYzJDWPd/LTFggZShmZFwJck0yhIcoIT2LAnGiw2K6xBgeW2cAY6nsEQZO3d83CsS1HvHITnJkUr2YTcz/sl5u4ouwoCLLDRF49lCcM2gknDQCB1QRbNjIAsKK2r9CnCKFsLG9VWwJ/uLKy9A+rfte3b85qzUuH2Z1lEEVHIET4INz0ADXoAlaAINH8AxewZvz5Lw4787HbLTkzCs8BH/kfP4AQMaY3w==</latexit>

When is

thermodynamically 
possible?⇢

�1 �2

thermodynamically
inaccessible

accessible �3
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Gory details sketched
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(⇢1, ⇢2, . . . , ⇢N ) �! (�1,�2, . . . ,�N )
E 2 O

O = Convex set of quantum operations

I := {(E(⇢1), E(⇢2), . . . , E(⇢N )) : E 2 O}

=: X

No such E exists if and only if X 62 I

I

XExploit Symmetry,
+ Convexity,
+ single shot QI

“Coherent 
Majorization”

Ut � E = E � Ut
<latexit sha1_base64="lA5QRkvi31EoPHMws1xcx7+Q9jY=">AAACKnicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCNURXBZwbSFJoTJdNIOnUzCzEQoId/jxl9x04VS3PohTtogtvXCwJlz7uHee4KEUaksa2pU1tY3Nreq27Wd3b39A/PwqC3jVGDi4JjFohsgSRjlxFFUMdJNBEFRwEgnGN0XeueFCElj/qzGCfEiNOA0pBgpTfnmrRshNcSIZU7uK+hiKjD85R5yeLPwW9ILj2/WrYY1K7gK7BLUQVkt35y4/RinEeEKMyRlz7YS5WVIKIoZyWtuKkmC8AgNSE9DjiIivWx2ag7PNNOHYSz04wrO2L+ODEVSjqNAdxZLymWtIP/TeqkKr72M8iRVhOP5oDBlUMWwyA32qSBYsbEGCAuqd4V4iATCSqdb0yHYyyevgvZFw7Ya9tNlvXlXxlEFJ+AUnAMbXIEmeAQt4AAMXsE7+ACfxpsxMabG17y1YpSeY7BQxvcPOMSnvg==</latexit><latexit sha1_base64="lA5QRkvi31EoPHMws1xcx7+Q9jY=">AAACKnicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCNURXBZwbSFJoTJdNIOnUzCzEQoId/jxl9x04VS3PohTtogtvXCwJlz7uHee4KEUaksa2pU1tY3Nreq27Wd3b39A/PwqC3jVGDi4JjFohsgSRjlxFFUMdJNBEFRwEgnGN0XeueFCElj/qzGCfEiNOA0pBgpTfnmrRshNcSIZU7uK+hiKjD85R5yeLPwW9ILj2/WrYY1K7gK7BLUQVkt35y4/RinEeEKMyRlz7YS5WVIKIoZyWtuKkmC8AgNSE9DjiIivWx2ag7PNNOHYSz04wrO2L+ODEVSjqNAdxZLymWtIP/TeqkKr72M8iRVhOP5oDBlUMWwyA32qSBYsbEGCAuqd4V4iATCSqdb0yHYyyevgvZFw7Ya9tNlvXlXxlEFJ+AUnAMbXIEmeAQt4AAMXsE7+ACfxpsxMabG17y1YpSeY7BQxvcPOMSnvg==</latexit><latexit sha1_base64="lA5QRkvi31EoPHMws1xcx7+Q9jY=">AAACKnicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCNURXBZwbSFJoTJdNIOnUzCzEQoId/jxl9x04VS3PohTtogtvXCwJlz7uHee4KEUaksa2pU1tY3Nreq27Wd3b39A/PwqC3jVGDi4JjFohsgSRjlxFFUMdJNBEFRwEgnGN0XeueFCElj/qzGCfEiNOA0pBgpTfnmrRshNcSIZU7uK+hiKjD85R5yeLPwW9ILj2/WrYY1K7gK7BLUQVkt35y4/RinEeEKMyRlz7YS5WVIKIoZyWtuKkmC8AgNSE9DjiIivWx2ag7PNNOHYSz04wrO2L+ODEVSjqNAdxZLymWtIP/TeqkKr72M8iRVhOP5oDBlUMWwyA32qSBYsbEGCAuqd4V4iATCSqdb0yHYyyevgvZFw7Ya9tNlvXlXxlEFJ+AUnAMbXIEmeAQt4AAMXsE7+ACfxpsxMabG17y1YpSeY7BQxvcPOMSnvg==</latexit><latexit sha1_base64="lA5QRkvi31EoPHMws1xcx7+Q9jY=">AAACKnicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCNURXBZwbSFJoTJdNIOnUzCzEQoId/jxl9x04VS3PohTtogtvXCwJlz7uHee4KEUaksa2pU1tY3Nreq27Wd3b39A/PwqC3jVGDi4JjFohsgSRjlxFFUMdJNBEFRwEgnGN0XeueFCElj/qzGCfEiNOA0pBgpTfnmrRshNcSIZU7uK+hiKjD85R5yeLPwW9ILj2/WrYY1K7gK7BLUQVkt35y4/RinEeEKMyRlz7YS5WVIKIoZyWtuKkmC8AgNSE9DjiIivWx2ag7PNNOHYSz04wrO2L+ODEVSjqNAdxZLymWtIP/TeqkKr72M8iRVhOP5oDBlUMWwyA32qSBYsbEGCAuqd4V4iATCSqdb0yHYyyevgvZFw7Ya9tNlvXlXxlEFJ+AUnAMbXIEmeAQt4AAMXsE7+ACfxpsxMabG17y1YpSeY7BQxvcPOMSnvg==</latexit>

E(�) = �
<latexit sha1_base64="tlCG0pzieE6SNP7/QTeZMAv9l4Q=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIdVMSEXQjVERwWcFeoCnlZDpph84kYWYilFAQN76KGxeKuPUd3Pk2TpoutPWHgY//nOGc8/sxZ0o7zre1sLi0vLJaWCuub2xubds7uw0VJZLQOol4JFs+KMpZSOuaaU5bsaQgfE6b/vAqqzfvqVQsCu/0KKYdAf2QBYyANlbXPvAE6AEBnl6Py14fhIBjfIFz6tolp+JMhOfBnUIJTVXr2l9eLyKJoKEmHJRqu06sOylIzQin46KXKBoDGUKftg2GIKjqpJMrxvjIOD0cRNK8UOOJ+/tHCkKpkfBNZ7azmq1l5n+1dqKD807KwjjRNCT5oCDhWEc4iwT3mKRE85EBIJKZXTEZgASiTXBFE4I7e/I8NE4qrlNxb09L1cuHPI4C2keHqIxcdIaq6AbVUB0R9Iie0St6s56sF+vd+shbF6xphHvoj6zPH2oimEE=</latexit><latexit sha1_base64="tlCG0pzieE6SNP7/QTeZMAv9l4Q=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIdVMSEXQjVERwWcFeoCnlZDpph84kYWYilFAQN76KGxeKuPUd3Pk2TpoutPWHgY//nOGc8/sxZ0o7zre1sLi0vLJaWCuub2xubds7uw0VJZLQOol4JFs+KMpZSOuaaU5bsaQgfE6b/vAqqzfvqVQsCu/0KKYdAf2QBYyANlbXPvAE6AEBnl6Py14fhIBjfIFz6tolp+JMhOfBnUIJTVXr2l9eLyKJoKEmHJRqu06sOylIzQin46KXKBoDGUKftg2GIKjqpJMrxvjIOD0cRNK8UOOJ+/tHCkKpkfBNZ7azmq1l5n+1dqKD807KwjjRNCT5oCDhWEc4iwT3mKRE85EBIJKZXTEZgASiTXBFE4I7e/I8NE4qrlNxb09L1cuHPI4C2keHqIxcdIaq6AbVUB0R9Iie0St6s56sF+vd+shbF6xphHvoj6zPH2oimEE=</latexit><latexit sha1_base64="tlCG0pzieE6SNP7/QTeZMAv9l4Q=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIdVMSEXQjVERwWcFeoCnlZDpph84kYWYilFAQN76KGxeKuPUd3Pk2TpoutPWHgY//nOGc8/sxZ0o7zre1sLi0vLJaWCuub2xubds7uw0VJZLQOol4JFs+KMpZSOuaaU5bsaQgfE6b/vAqqzfvqVQsCu/0KKYdAf2QBYyANlbXPvAE6AEBnl6Py14fhIBjfIFz6tolp+JMhOfBnUIJTVXr2l9eLyKJoKEmHJRqu06sOylIzQin46KXKBoDGUKftg2GIKjqpJMrxvjIOD0cRNK8UOOJ+/tHCkKpkfBNZ7azmq1l5n+1dqKD807KwjjRNCT5oCDhWEc4iwT3mKRE85EBIJKZXTEZgASiTXBFE4I7e/I8NE4qrlNxb09L1cuHPI4C2keHqIxcdIaq6AbVUB0R9Iie0St6s56sF+vd+shbF6xphHvoj6zPH2oimEE=</latexit><latexit sha1_base64="tlCG0pzieE6SNP7/QTeZMAv9l4Q=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIdVMSEXQjVERwWcFeoCnlZDpph84kYWYilFAQN76KGxeKuPUd3Pk2TpoutPWHgY//nOGc8/sxZ0o7zre1sLi0vLJaWCuub2xubds7uw0VJZLQOol4JFs+KMpZSOuaaU5bsaQgfE6b/vAqqzfvqVQsCu/0KKYdAf2QBYyANlbXPvAE6AEBnl6Py14fhIBjfIFz6tolp+JMhOfBnUIJTVXr2l9eLyKJoKEmHJRqu06sOylIzQin46KXKBoDGUKftg2GIKjqpJMrxvjIOD0cRNK8UOOJ+/tHCkKpkfBNZ7azmq1l5n+1dqKD807KwjjRNCT5oCDhWEc4iwT3mKRE85EBIJKZXTEZgASiTXBFE4I7e/I8NE4qrlNxb09L1cuHPI4C2keHqIxcdIaq6AbVUB0R9Iie0St6s56sF+vd+shbF6xphHvoj6zPH2oimEE=</latexit>
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Reference frames Quantum system

R S

“The coherent correlations S has with R cannot increase”
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⇢S ! ⇢0S
<latexit sha1_base64="FsdNEUul/dZ0QBIzkZAb2GCfL9g=">AAACA3icbVBNS8NAEN34WetX1JteFovoqSQi6LHoxWNF+wFNCJvtplm6yYbdiVJKwYt/xYsHRbz6J7z5b9y2OWjrg4HHezPMzAszwTU4zre1sLi0vLJaWiuvb2xubds7u00tc0VZg0ohVTskmgmesgZwEKydKUaSULBW2L8a+617pjSX6R0MMuYnpJfyiFMCRgrsfU/FMrjFnuK9GIhS8gFPpePArjhVZwI8T9yCVFCBemB/eV1J84SlQAXRuuM6GfhDooBTwUZlL9csI7RPeqxjaEoSpv3h5IcRPjJKF0dSmUoBT9TfE0OSaD1IQtOZEIj1rDcW//M6OUQX/pCnWQ4spdNFUS4wSDwOBHe5YhTEwBBCFTe3YhoTRSiY2MomBHf25XnSPK26TtW9OavULos4SugAHaIT5KJzVEPXqI4aiKJH9Ixe0Zv1ZL1Y79bHtHXBKmb20B9Ynz+BNZdp</latexit><latexit sha1_base64="FsdNEUul/dZ0QBIzkZAb2GCfL9g=">AAACA3icbVBNS8NAEN34WetX1JteFovoqSQi6LHoxWNF+wFNCJvtplm6yYbdiVJKwYt/xYsHRbz6J7z5b9y2OWjrg4HHezPMzAszwTU4zre1sLi0vLJaWiuvb2xubds7u00tc0VZg0ohVTskmgmesgZwEKydKUaSULBW2L8a+617pjSX6R0MMuYnpJfyiFMCRgrsfU/FMrjFnuK9GIhS8gFPpePArjhVZwI8T9yCVFCBemB/eV1J84SlQAXRuuM6GfhDooBTwUZlL9csI7RPeqxjaEoSpv3h5IcRPjJKF0dSmUoBT9TfE0OSaD1IQtOZEIj1rDcW//M6OUQX/pCnWQ4spdNFUS4wSDwOBHe5YhTEwBBCFTe3YhoTRSiY2MomBHf25XnSPK26TtW9OavULos4SugAHaIT5KJzVEPXqI4aiKJH9Ixe0Zv1ZL1Y79bHtHXBKmb20B9Ynz+BNZdp</latexit><latexit sha1_base64="FsdNEUul/dZ0QBIzkZAb2GCfL9g=">AAACA3icbVBNS8NAEN34WetX1JteFovoqSQi6LHoxWNF+wFNCJvtplm6yYbdiVJKwYt/xYsHRbz6J7z5b9y2OWjrg4HHezPMzAszwTU4zre1sLi0vLJaWiuvb2xubds7u00tc0VZg0ohVTskmgmesgZwEKydKUaSULBW2L8a+617pjSX6R0MMuYnpJfyiFMCRgrsfU/FMrjFnuK9GIhS8gFPpePArjhVZwI8T9yCVFCBemB/eV1J84SlQAXRuuM6GfhDooBTwUZlL9csI7RPeqxjaEoSpv3h5IcRPjJKF0dSmUoBT9TfE0OSaD1IQtOZEIj1rDcW//M6OUQX/pCnWQ4spdNFUS4wSDwOBHe5YhTEwBBCFTe3YhoTRSiY2MomBHf25XnSPK26TtW9OavULos4SugAHaIT5KJzVEPXqI4aiKJH9Ixe0Zv1ZL1Y79bHtHXBKmb20B9Ynz+BNZdp</latexit><latexit sha1_base64="FsdNEUul/dZ0QBIzkZAb2GCfL9g=">AAACA3icbVBNS8NAEN34WetX1JteFovoqSQi6LHoxWNF+wFNCJvtplm6yYbdiVJKwYt/xYsHRbz6J7z5b9y2OWjrg4HHezPMzAszwTU4zre1sLi0vLJaWiuvb2xubds7u00tc0VZg0ohVTskmgmesgZwEKydKUaSULBW2L8a+617pjSX6R0MMuYnpJfyiFMCRgrsfU/FMrjFnuK9GIhS8gFPpePArjhVZwI8T9yCVFCBemB/eV1J84SlQAXRuuM6GfhDooBTwUZlL9csI7RPeqxjaEoSpv3h5IcRPjJKF0dSmUoBT9TfE0OSaD1IQtOZEIj1rDcW//M6OUQX/pCnWQ4spdNFUS4wSDwOBHe5YhTEwBBCFTe3YhoTRSiY2MomBHf25XnSPK26TtW9OavULos4SugAHaIT5KJzVEPXqI4aiKJH9Ixe0Zv1ZL1Y79bHtHXBKmb20B9Ynz+BNZdp</latexit>

if and only if

⌦RS = lim
T!1

1

2T

Z T

0
dt[⌘1(t)⌦ ⇢S(t)] +

1

2
⌘2 ⌦ �S

<latexit sha1_base64="wrGvbLOorInenLGcvY7J6UdtMM8="></latexit><latexit sha1_base64="wrGvbLOorInenLGcvY7J6UdtMM8="></latexit><latexit sha1_base64="wrGvbLOorInenLGcvY7J6UdtMM8="></latexit><latexit sha1_base64="wrGvbLOorInenLGcvY7J6UdtMM8="></latexit>

⇢S
<latexit sha1_base64="dz3PEWn1TWBasY8hOfzqomaD0T0=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNjhno7n23VPYr/gxkmQQ5KUOOWrf01elpliVcIZPU2nbgpxiOqUHBJJ8UO5nlKWVD2udtRxVNuA3Hs2sn5NQpPRJr40ohmam/J8Y0sXaURK4zoTiwi95U/M9rZxhfhWOh0gy5YvNFcSYJajJ9nfSE4QzlyBHKjHC3EjaghjJ0ARVdCMHiy8ukcV4J/Epwd1GuXudxFOAYTuAMAriEKtxCDerA4BGe4RXePO29eO/ex7x1xctnjuAPvM8fewKPDQ==</latexit><latexit sha1_base64="dz3PEWn1TWBasY8hOfzqomaD0T0=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNjhno7n23VPYr/gxkmQQ5KUOOWrf01elpliVcIZPU2nbgpxiOqUHBJJ8UO5nlKWVD2udtRxVNuA3Hs2sn5NQpPRJr40ohmam/J8Y0sXaURK4zoTiwi95U/M9rZxhfhWOh0gy5YvNFcSYJajJ9nfSE4QzlyBHKjHC3EjaghjJ0ARVdCMHiy8ukcV4J/Epwd1GuXudxFOAYTuAMAriEKtxCDerA4BGe4RXePO29eO/ex7x1xctnjuAPvM8fewKPDQ==</latexit><latexit sha1_base64="dz3PEWn1TWBasY8hOfzqomaD0T0=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNjhno7n23VPYr/gxkmQQ5KUOOWrf01elpliVcIZPU2nbgpxiOqUHBJJ8UO5nlKWVD2udtRxVNuA3Hs2sn5NQpPRJr40ohmam/J8Y0sXaURK4zoTiwi95U/M9rZxhfhWOh0gy5YvNFcSYJajJ9nfSE4QzlyBHKjHC3EjaghjJ0ARVdCMHiy8ukcV4J/Epwd1GuXudxFOAYTuAMAriEKtxCDerA4BGe4RXePO29eO/ex7x1xctnjuAPvM8fewKPDQ==</latexit><latexit sha1_base64="dz3PEWn1TWBasY8hOfzqomaD0T0=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNjhno7n23VPYr/gxkmQQ5KUOOWrf01elpliVcIZPU2nbgpxiOqUHBJJ8UO5nlKWVD2udtRxVNuA3Hs2sn5NQpPRJr40ohmam/J8Y0sXaURK4zoTiwi95U/M9rZxhfhWOh0gy5YvNFcSYJajJ9nfSE4QzlyBHKjHC3EjaghjJ0ARVdCMHiy8ukcV4J/Epwd1GuXudxFOAYTuAMAriEKtxCDerA4BGe4RXePO29eO/ex7x1xctnjuAPvM8fewKPDQ==</latexit>
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Hmin(R|S) = � log[min tr(⌧) : I⌦ ⌧ � ⌦RA, ⌧ � 0]
<latexit sha1_base64="CynN1iqeRXxkK9hgS9VCSvzmAn8="></latexit><latexit sha1_base64="CynN1iqeRXxkK9hgS9VCSvzmAn8="></latexit><latexit sha1_base64="CynN1iqeRXxkK9hgS9VCSvzmAn8="></latexit><latexit sha1_base64="CynN1iqeRXxkK9hgS9VCSvzmAn8="></latexit>

⌦RS
<latexit sha1_base64="mILP/J8bOehF6BrSw8KnGeRSd4s=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF2/GRx6QXcLspJMMmdldZmaFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7wkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkg1Ch5hw3AjsJ0opDIU2ApH11O/9YRK8zh6NOMEA0kHEe9zRo2VfP9W4oB2s/uHCemWK27VnYEsEy8nFchR75a//F7MUomRYYJq3fHcxAQZVYYzgZOSn2pMKBvRAXYsjahEHWSzmyfkxCo90o+VrciQmfp7IqNS67EMbaekZqgXvan4n9dJTf8yyHiUpAYjNl/UTwUxMZkGQHpcITNibAllittbCRtSRZmxMZVsCN7iy8ukeVb13Kp3d16pXeVxFOEIjuEUPLiAGtxAHRrAIIFneIU3J3VenHfnY95acPKZQ/gD5/MHgw2RUw==</latexit><latexit sha1_base64="mILP/J8bOehF6BrSw8KnGeRSd4s=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF2/GRx6QXcLspJMMmdldZmaFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7wkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkg1Ch5hw3AjsJ0opDIU2ApH11O/9YRK8zh6NOMEA0kHEe9zRo2VfP9W4oB2s/uHCemWK27VnYEsEy8nFchR75a//F7MUomRYYJq3fHcxAQZVYYzgZOSn2pMKBvRAXYsjahEHWSzmyfkxCo90o+VrciQmfp7IqNS67EMbaekZqgXvan4n9dJTf8yyHiUpAYjNl/UTwUxMZkGQHpcITNibAllittbCRtSRZmxMZVsCN7iy8ukeVb13Kp3d16pXeVxFOEIjuEUPLiAGtxAHRrAIIFneIU3J3VenHfnY95acPKZQ/gD5/MHgw2RUw==</latexit><latexit sha1_base64="mILP/J8bOehF6BrSw8KnGeRSd4s=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF2/GRx6QXcLspJMMmdldZmaFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7wkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkg1Ch5hw3AjsJ0opDIU2ApH11O/9YRK8zh6NOMEA0kHEe9zRo2VfP9W4oB2s/uHCemWK27VnYEsEy8nFchR75a//F7MUomRYYJq3fHcxAQZVYYzgZOSn2pMKBvRAXYsjahEHWSzmyfkxCo90o+VrciQmfp7IqNS67EMbaekZqgXvan4n9dJTf8yyHiUpAYjNl/UTwUxMZkGQHpcITNibAllittbCRtSRZmxMZVsCN7iy8ukeVb13Kp3d16pXeVxFOEIjuEUPLiAGtxAHRrAIIFneIU3J3VenHfnY95acPKZQ/gD5/MHgw2RUw==</latexit><latexit sha1_base64="mILP/J8bOehF6BrSw8KnGeRSd4s=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF2/GRx6QXcLspJMMmdldZmaFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7wkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkg1Ch5hw3AjsJ0opDIU2ApH11O/9YRK8zh6NOMEA0kHEe9zRo2VfP9W4oB2s/uHCemWK27VnYEsEy8nFchR75a//F7MUomRYYJq3fHcxAQZVYYzgZOSn2pMKBvRAXYsjahEHWSzmyfkxCo90o+VrciQmfp7IqNS67EMbaekZqgXvan4n9dJTf8yyHiUpAYjNl/UTwUxMZkGQHpcITNibAllittbCRtSRZmxMZVsCN7iy8ukeVb13Kp3d16pXeVxFOEIjuEUPLiAGtxAHRrAIIFneIU3J3VenHfnY95acPKZQ/gD5/MHgw2RUw==</latexit>
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<latexit sha1_base64="uJQYYN26B3Dotg3jpAw4oThh9vg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGKeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNDkfave+Wyn7Fn4EskyAnZchR65a+Oj3NsoQrZJJa2w78FMMxNSiY5JNiJ7M8pWxI+7ztqKIJt+F4du2EnDqlR2JtXCkkM/X3xJgm1o6SyHUmFAd20ZuK/3ntDOOrcCxUmiFXbL4oziRBTaavk54wnKEcOUKZEe5WwgbUUIYuoKILIVh8eZk0ziuBXwnuLsrV6zyOAhzDCZxBAJdQhVuoQR0YPMIzvMKbp70X7937mLeuePnMEfyB9/kDYpaO/Q==</latexit><latexit sha1_base64="uJQYYN26B3Dotg3jpAw4oThh9vg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGKeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNDkfave+Wyn7Fn4EskyAnZchR65a+Oj3NsoQrZJJa2w78FMMxNSiY5JNiJ7M8pWxI+7ztqKIJt+F4du2EnDqlR2JtXCkkM/X3xJgm1o6SyHUmFAd20ZuK/3ntDOOrcCxUmiFXbL4oziRBTaavk54wnKEcOUKZEe5WwgbUUIYuoKILIVh8eZk0ziuBXwnuLsrV6zyOAhzDCZxBAJdQhVuoQR0YPMIzvMKbp70X7937mLeuePnMEfyB9/kDYpaO/Q==</latexit><latexit sha1_base64="uJQYYN26B3Dotg3jpAw4oThh9vg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGKeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNDkfave+Wyn7Fn4EskyAnZchR65a+Oj3NsoQrZJJa2w78FMMxNSiY5JNiJ7M8pWxI+7ztqKIJt+F4du2EnDqlR2JtXCkkM/X3xJgm1o6SyHUmFAd20ZuK/3ntDOOrcCxUmiFXbL4oziRBTaavk54wnKEcOUKZEe5WwgbUUIYuoKILIVh8eZk0ziuBXwnuLsrV6zyOAhzDCZxBAJdQhVuoQR0YPMIzvMKbp70X7937mLeuePnMEfyB9/kDYpaO/Q==</latexit><latexit sha1_base64="uJQYYN26B3Dotg3jpAw4oThh9vg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGKeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNDkfave+Wyn7Fn4EskyAnZchR65a+Oj3NsoQrZJJa2w78FMMxNSiY5JNiJ7M8pWxI+7ztqKIJt+F4du2EnDqlR2JtXCkkM/X3xJgm1o6SyHUmFAd20ZuK/3ntDOOrcCxUmiFXbL4oziRBTaavk54wnKEcOUKZEe5WwgbUUIYuoKILIVh8eZk0ziuBXwnuLsrV6zyOAhzDCZxBAJdQhVuoQR0YPMIzvMKbp70X7937mLeuePnMEfyB9/kDYpaO/Q==</latexit>

R S

Pick any 
reference state

⌘R
<latexit sha1_base64="uJQYYN26B3Dotg3jpAw4oThh9vg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGKeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNDkfave+Wyn7Fn4EskyAnZchR65a+Oj3NsoQrZJJa2w78FMMxNSiY5JNiJ7M8pWxI+7ztqKIJt+F4du2EnDqlR2JtXCkkM/X3xJgm1o6SyHUmFAd20ZuK/3ntDOOrcCxUmiFXbL4oziRBTaavk54wnKEcOUKZEe5WwgbUUIYuoKILIVh8eZk0ziuBXwnuLsrV6zyOAhzDCZxBAJdQhVuoQR0YPMIzvMKbp70X7937mLeuePnMEfyB9/kDYpaO/Q==</latexit><latexit sha1_base64="uJQYYN26B3Dotg3jpAw4oThh9vg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGKeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNDkfave+Wyn7Fn4EskyAnZchR65a+Oj3NsoQrZJJa2w78FMMxNSiY5JNiJ7M8pWxI+7ztqKIJt+F4du2EnDqlR2JtXCkkM/X3xJgm1o6SyHUmFAd20ZuK/3ntDOOrcCxUmiFXbL4oziRBTaavk54wnKEcOUKZEe5WwgbUUIYuoKILIVh8eZk0ziuBXwnuLsrV6zyOAhzDCZxBAJdQhVuoQR0YPMIzvMKbp70X7937mLeuePnMEfyB9/kDYpaO/Q==</latexit><latexit sha1_base64="uJQYYN26B3Dotg3jpAw4oThh9vg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGKeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNDkfave+Wyn7Fn4EskyAnZchR65a+Oj3NsoQrZJJa2w78FMMxNSiY5JNiJ7M8pWxI+7ztqKIJt+F4du2EnDqlR2JtXCkkM/X3xJgm1o6SyHUmFAd20ZuK/3ntDOOrcCxUmiFXbL4oziRBTaavk54wnKEcOUKZEe5WwgbUUIYuoKILIVh8eZk0ziuBXwnuLsrV6zyOAhzDCZxBAJdQhVuoQR0YPMIzvMKbp70X7937mLeuePnMEfyB9/kDYpaO/Q==</latexit><latexit sha1_base64="uJQYYN26B3Dotg3jpAw4oThh9vg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGKeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNDkfave+Wyn7Fn4EskyAnZchR65a+Oj3NsoQrZJJa2w78FMMxNSiY5JNiJ7M8pWxI+7ztqKIJt+F4du2EnDqlR2JtXCkkM/X3xJgm1o6SyHUmFAd20ZuK/3ntDOOrcCxUmiFXbL4oziRBTaavk54wnKEcOUKZEe5WwgbUUIYuoKILIVh8eZk0ziuBXwnuLsrV6zyOAhzDCZxBAJdQhVuoQR0YPMIzvMKbp70X7937mLeuePnMEfyB9/kDYpaO/Q==</latexit>

measure entropy/
correlations

�S⌘ � 0
<latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit>

S⌘ =
<latexit sha1_base64="XvWtQ6C58o2LU6CDYx72tj2sda4=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxov2ANpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5YMYJ+hEdSB5yRo2V2ve9LhpKrnrlilt1ZyDLxMtJBXLUe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYslTRC7WezeyfkxCp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDSz7hMUoOSzReFqSAmJtPnSZ8rZEaMLaFMcXsrYUOqKDM2opINwVt8eZk0z6qeW/Xuziu16zyOIhzBMZyCBxdQg1uoQwMYCHiGV3hzHp0X5935mLcWnHzmEP7A+fwBPzuPbw==</latexit><latexit sha1_base64="XvWtQ6C58o2LU6CDYx72tj2sda4=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxov2ANpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5YMYJ+hEdSB5yRo2V2ve9LhpKrnrlilt1ZyDLxMtJBXLUe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYslTRC7WezeyfkxCp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDSz7hMUoOSzReFqSAmJtPnSZ8rZEaMLaFMcXsrYUOqKDM2opINwVt8eZk0z6qeW/Xuziu16zyOIhzBMZyCBxdQg1uoQwMYCHiGV3hzHp0X5935mLcWnHzmEP7A+fwBPzuPbw==</latexit><latexit sha1_base64="XvWtQ6C58o2LU6CDYx72tj2sda4=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxov2ANpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5YMYJ+hEdSB5yRo2V2ve9LhpKrnrlilt1ZyDLxMtJBXLUe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYslTRC7WezeyfkxCp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDSz7hMUoOSzReFqSAmJtPnSZ8rZEaMLaFMcXsrYUOqKDM2opINwVt8eZk0z6qeW/Xuziu16zyOIhzBMZyCBxdQg1uoQwMYCHiGV3hzHp0X5935mLcWnHzmEP7A+fwBPzuPbw==</latexit><latexit sha1_base64="XvWtQ6C58o2LU6CDYx72tj2sda4=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxov2ANpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5YMYJ+hEdSB5yRo2V2ve9LhpKrnrlilt1ZyDLxMtJBXLUe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYslTRC7WezeyfkxCp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDSz7hMUoOSzReFqSAmJtPnSZ8rZEaMLaFMcXsrYUOqKDM2opINwVt8eZk0z6qeW/Xuziu16zyOIhzBMZyCBxdQg1uoQwMYCHiGV3hzHp0X5935mLcWnHzmEP7A+fwBPzuPbw==</latexit>

https://arxiv.org/abs/1708.04302
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Pros:
• Clear physics involved. 
• Well-known entropy. 
• Generalized Symmetry/

Noether Principles.

Cons:
• Full conditions are tough 

to use. 
• Infinitely many conditions 

(unavoidable?).

M1
<latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit>

M2
<latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit>

M3
<latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit>

,
<latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit>

Physical 
Consequences?�S⌘ � 0

<latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit>
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Energy

thermo-majorization

Classical stochastic thermo

|Eii
<latexit sha1_base64="b0xvvMMv9H4jhomGolPC+tPiNhA=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8VbC2koWy2m3bpZhN2J0KJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T9omyTTjLdYIhPdCanhUijeQoGSd1LNaRxK/hCOrqf+wyPXRiTqHscpD2I6UCISjKKV/KebnuhqqgaS96o1t+7OQJaJV5AaFGj2ql/dfsKymCtkkhrje26KQU41Cib5pNLNDE8pG9EB9y1VNOYmyGcnT8iJVfokSrQthWSm/p7IaWzMOA5tZ0xxaBa9qfif52cYXQa5UGmGXLH5oiiTBBMy/Z/0heYM5dgSyrSwtxI2pJoytClVbAje4svLpH1W99y6d3dea1wVcZThCI7hFDy4gAbcQhNawCCBZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AVYRkUY=</latexit><latexit sha1_base64="b0xvvMMv9H4jhomGolPC+tPiNhA=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8VbC2koWy2m3bpZhN2J0KJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T9omyTTjLdYIhPdCanhUijeQoGSd1LNaRxK/hCOrqf+wyPXRiTqHscpD2I6UCISjKKV/KebnuhqqgaS96o1t+7OQJaJV5AaFGj2ql/dfsKymCtkkhrje26KQU41Cib5pNLNDE8pG9EB9y1VNOYmyGcnT8iJVfokSrQthWSm/p7IaWzMOA5tZ0xxaBa9qfif52cYXQa5UGmGXLH5oiiTBBMy/Z/0heYM5dgSyrSwtxI2pJoytClVbAje4svLpH1W99y6d3dea1wVcZThCI7hFDy4gAbcQhNawCCBZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AVYRkUY=</latexit><latexit sha1_base64="b0xvvMMv9H4jhomGolPC+tPiNhA=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8VbC2koWy2m3bpZhN2J0KJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T9omyTTjLdYIhPdCanhUijeQoGSd1LNaRxK/hCOrqf+wyPXRiTqHscpD2I6UCISjKKV/KebnuhqqgaS96o1t+7OQJaJV5AaFGj2ql/dfsKymCtkkhrje26KQU41Cib5pNLNDE8pG9EB9y1VNOYmyGcnT8iJVfokSrQthWSm/p7IaWzMOA5tZ0xxaBa9qfif52cYXQa5UGmGXLH5oiiTBBMy/Z/0heYM5dgSyrSwtxI2pJoytClVbAje4svLpH1W99y6d3dea1wVcZThCI7hFDy4gAbcQhNawCCBZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AVYRkUY=</latexit><latexit sha1_base64="b0xvvMMv9H4jhomGolPC+tPiNhA=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8VbC2koWy2m3bpZhN2J0KJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T9omyTTjLdYIhPdCanhUijeQoGSd1LNaRxK/hCOrqf+wyPXRiTqHscpD2I6UCISjKKV/KebnuhqqgaS96o1t+7OQJaJV5AaFGj2ql/dfsKymCtkkhrje26KQU41Cib5pNLNDE8pG9EB9y1VNOYmyGcnT8iJVfokSrQthWSm/p7IaWzMOA5tZ0xxaBa9qfif52cYXQa5UGmGXLH5oiiTBBMy/Z/0heYM5dgSyrSwtxI2pJoytClVbAje4svLpH1W99y6d3dea1wVcZThCI7hFDy4gAbcQhNawCCBZ3iFNwedF+fd+Zi3lpxi5hD+wPn8AVYRkUY=</latexit>

R 

[1] Ruch, Mead, Theoret. Chim. acta, 41, 95117 (1976) 
[2] Oppenheim, Horodecki Nature Comm. 4, 2059  (2013)

S(⇢) = �Tr[⇢ log ⇢]
<latexit sha1_base64="5o8RXqQNqvo/UxdkZQfiMOqNJNU=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6sMyIoBuh6MZlxb6gM5RMmmlD8xiSjFCGfoAbf8WNC0Xc+gHu/Bsz7Sy09UDgcM653NwTxoxq47rfztLyyuraemGjuLm1vbNb2ttvaZkoTJpYMqk6IdKEUUGahhpGOrEiiIeMtMPRTea3H4jSVIqGGcck4GggaEQxMlbqlcr3FV8N5Qm8gqfQVzxtqEk3U6DP5ABmLLApt+pOAReJl5MyyFHvlb78vsQJJ8JghrTuem5sghQpQzEjk6KfaBIjPEID0rVUIE50kE6PmcBjq/RhJJV9wsCp+nsiRVzrMQ9tkiMz1PNeJv7ndRMTXQYpFXFiiMCzRVHCoJEwawb2qSLYsLElCCtq/wrxECmEje2vaEvw5k9eJK2zqudWvbvzcu06r6MADsERqAAPXIAauAV10AQYPIJn8ArenCfnxXl3PmbRJSefOQB/4Hz+AGaymfU=</latexit><latexit sha1_base64="5o8RXqQNqvo/UxdkZQfiMOqNJNU=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6sMyIoBuh6MZlxb6gM5RMmmlD8xiSjFCGfoAbf8WNC0Xc+gHu/Bsz7Sy09UDgcM653NwTxoxq47rfztLyyuraemGjuLm1vbNb2ttvaZkoTJpYMqk6IdKEUUGahhpGOrEiiIeMtMPRTea3H4jSVIqGGcck4GggaEQxMlbqlcr3FV8N5Qm8gqfQVzxtqEk3U6DP5ABmLLApt+pOAReJl5MyyFHvlb78vsQJJ8JghrTuem5sghQpQzEjk6KfaBIjPEID0rVUIE50kE6PmcBjq/RhJJV9wsCp+nsiRVzrMQ9tkiMz1PNeJv7ndRMTXQYpFXFiiMCzRVHCoJEwawb2qSLYsLElCCtq/wrxECmEje2vaEvw5k9eJK2zqudWvbvzcu06r6MADsERqAAPXIAauAV10AQYPIJn8ArenCfnxXl3PmbRJSefOQB/4Hz+AGaymfU=</latexit><latexit sha1_base64="5o8RXqQNqvo/UxdkZQfiMOqNJNU=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6sMyIoBuh6MZlxb6gM5RMmmlD8xiSjFCGfoAbf8WNC0Xc+gHu/Bsz7Sy09UDgcM653NwTxoxq47rfztLyyuraemGjuLm1vbNb2ttvaZkoTJpYMqk6IdKEUUGahhpGOrEiiIeMtMPRTea3H4jSVIqGGcck4GggaEQxMlbqlcr3FV8N5Qm8gqfQVzxtqEk3U6DP5ABmLLApt+pOAReJl5MyyFHvlb78vsQJJ8JghrTuem5sghQpQzEjk6KfaBIjPEID0rVUIE50kE6PmcBjq/RhJJV9wsCp+nsiRVzrMQ9tkiMz1PNeJv7ndRMTXQYpFXFiiMCzRVHCoJEwawb2qSLYsLElCCtq/wrxECmEje2vaEvw5k9eJK2zqudWvbvzcu06r6MADsERqAAPXIAauAV10AQYPIJn8ArenCfnxXl3PmbRJSefOQB/4Hz+AGaymfU=</latexit><latexit sha1_base64="5o8RXqQNqvo/UxdkZQfiMOqNJNU=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6sMyIoBuh6MZlxb6gM5RMmmlD8xiSjFCGfoAbf8WNC0Xc+gHu/Bsz7Sy09UDgcM653NwTxoxq47rfztLyyuraemGjuLm1vbNb2ttvaZkoTJpYMqk6IdKEUUGahhpGOrEiiIeMtMPRTea3H4jSVIqGGcck4GggaEQxMlbqlcr3FV8N5Qm8gqfQVzxtqEk3U6DP5ABmLLApt+pOAReJl5MyyFHvlb78vsQJJ8JghrTuem5sghQpQzEjk6KfaBIjPEID0rVUIE50kE6PmcBjq/RhJJV9wsCp+nsiRVzrMQ9tkiMz1PNeJv7ndRMTXQYpFXFiiMCzRVHCoJEwawb2qSLYsLElCCtq/wrxECmEje2vaEvw5k9eJK2zqudWvbvzcu06r6MADsERqAAPXIAauAV10AQYPIJn8ArenCfnxXl3PmbRJSefOQB/4Hz+AGaymfU=</latexit>

(N ! 1)
<latexit sha1_base64="JWFhlXDQfdYFA8lRHjiGcoZodmc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFqJeSiKDHohdPUsF+QBPKZrtpl242YXeilNiDf8WLB0W8+je8+W/ctjlo64OBx3szzMwLEsE1OM63VVhaXlldK66XNja3tnfs3b2mjlNFWYPGIlbtgGgmuGQN4CBYO1GMRIFgrWB4NfFb90xpHss7GCXMj0hf8pBTAkbq2geVG+wp3h8AUSp+wB6XIYxOunbZqTpT4EXi5qSMctS79pfXi2kaMQlUEK07rpOAnxEFnAo2LnmpZgmhQ9JnHUMliZj2s+n9Y3xslB4OY2VKAp6qvycyEmk9igLTGREY6HlvIv7ndVIIL/yMyyQFJulsUZgKDDGehIF7XDEKYmQIoYqbWzEdEEUomMhKJgR3/uVF0jytuk7VvT0r1y7zOIroEB2hCnLROaqha1RHDUTRI3pGr+jNerJerHfrY9ZasPKZffQH1ucPMjOVkQ==</latexit><latexit sha1_base64="JWFhlXDQfdYFA8lRHjiGcoZodmc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFqJeSiKDHohdPUsF+QBPKZrtpl242YXeilNiDf8WLB0W8+je8+W/ctjlo64OBx3szzMwLEsE1OM63VVhaXlldK66XNja3tnfs3b2mjlNFWYPGIlbtgGgmuGQN4CBYO1GMRIFgrWB4NfFb90xpHss7GCXMj0hf8pBTAkbq2geVG+wp3h8AUSp+wB6XIYxOunbZqTpT4EXi5qSMctS79pfXi2kaMQlUEK07rpOAnxEFnAo2LnmpZgmhQ9JnHUMliZj2s+n9Y3xslB4OY2VKAp6qvycyEmk9igLTGREY6HlvIv7ndVIIL/yMyyQFJulsUZgKDDGehIF7XDEKYmQIoYqbWzEdEEUomMhKJgR3/uVF0jytuk7VvT0r1y7zOIroEB2hCnLROaqha1RHDUTRI3pGr+jNerJerHfrY9ZasPKZffQH1ucPMjOVkQ==</latexit><latexit sha1_base64="JWFhlXDQfdYFA8lRHjiGcoZodmc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFqJeSiKDHohdPUsF+QBPKZrtpl242YXeilNiDf8WLB0W8+je8+W/ctjlo64OBx3szzMwLEsE1OM63VVhaXlldK66XNja3tnfs3b2mjlNFWYPGIlbtgGgmuGQN4CBYO1GMRIFgrWB4NfFb90xpHss7GCXMj0hf8pBTAkbq2geVG+wp3h8AUSp+wB6XIYxOunbZqTpT4EXi5qSMctS79pfXi2kaMQlUEK07rpOAnxEFnAo2LnmpZgmhQ9JnHUMliZj2s+n9Y3xslB4OY2VKAp6qvycyEmk9igLTGREY6HlvIv7ndVIIL/yMyyQFJulsUZgKDDGehIF7XDEKYmQIoYqbWzEdEEUomMhKJgR3/uVF0jytuk7VvT0r1y7zOIroEB2hCnLROaqha1RHDUTRI3pGr+jNerJerHfrY9ZasPKZffQH1ucPMjOVkQ==</latexit><latexit sha1_base64="JWFhlXDQfdYFA8lRHjiGcoZodmc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFqJeSiKDHohdPUsF+QBPKZrtpl242YXeilNiDf8WLB0W8+je8+W/ctjlo64OBx3szzMwLEsE1OM63VVhaXlldK66XNja3tnfs3b2mjlNFWYPGIlbtgGgmuGQN4CBYO1GMRIFgrWB4NfFb90xpHss7GCXMj0hf8pBTAkbq2geVG+wp3h8AUSp+wB6XIYxOunbZqTpT4EXi5qSMctS79pfXi2kaMQlUEK07rpOAnxEFnAo2LnmpZgmhQ9JnHUMliZj2s+n9Y3xslB4OY2VKAp6qvycyEmk9igLTGREY6HlvIv7ndVIIL/yMyyQFJulsUZgKDDGehIF7XDEKYmQIoYqbWzEdEEUomMhKJgR3/uVF0jytuk7VvT0r1y7zOIroEB2hCnLROaqha1RHDUTRI3pGr+jNerJerHfrY9ZasPKZffQH1ucPMjOVkQ==</latexit>

�S⌘ � 0
<latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit>
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Energy

“Time”
1p
N

(|E1i+ |E2i · · ·+ |EN i)
<latexit sha1_base64="2y2g3LKmNWRhe0YaaPD1+n82YO8=">AAACK3icbVBdS8MwFE39nPOr6qMvwSFMhNEOQR9FEXwaE9wU1jLSLJ3BNK3JrTBq/48v/hUf9MEPfPV/mG0VdHogcO459ya5J0gE1+A4b9bU9Mzs3Hxpoby4tLyyaq+tt3WcKspaNBaxugyIZoJL1gIOgl0mipEoEOwiuD4e+he3TGkey3MYJMyPSF/ykFMCRuraR16oCM3cPPP0jYKskefVu5Ou6yki+4LhXWyq+nfl9WLQY63xre107YpTc0bAf4lbkAoq0OzaT+YemkZMAhVE647rJOBnRAGnguVlL9UsIfSa9FnHUEkipv1stGuOt43Sw2GszJGAR+rPiYxEWg+iwHRGBK70pDcU//M6KYQHfsZlkgKTdPxQmAoMMR4Gh3tcMQpiYAihipu/YnpFTHhg4i2bENzJlf+Sdr3mOjX3bK9yeFTEUUKbaAtVkYv20SE6RU3UQhTdo0f0gl6tB+vZerc+xq1TVjGzgX7B+vwC+LOm0Q==</latexit><latexit sha1_base64="2y2g3LKmNWRhe0YaaPD1+n82YO8=">AAACK3icbVBdS8MwFE39nPOr6qMvwSFMhNEOQR9FEXwaE9wU1jLSLJ3BNK3JrTBq/48v/hUf9MEPfPV/mG0VdHogcO459ya5J0gE1+A4b9bU9Mzs3Hxpoby4tLyyaq+tt3WcKspaNBaxugyIZoJL1gIOgl0mipEoEOwiuD4e+he3TGkey3MYJMyPSF/ykFMCRuraR16oCM3cPPP0jYKskefVu5Ou6yki+4LhXWyq+nfl9WLQY63xre107YpTc0bAf4lbkAoq0OzaT+YemkZMAhVE647rJOBnRAGnguVlL9UsIfSa9FnHUEkipv1stGuOt43Sw2GszJGAR+rPiYxEWg+iwHRGBK70pDcU//M6KYQHfsZlkgKTdPxQmAoMMR4Gh3tcMQpiYAihipu/YnpFTHhg4i2bENzJlf+Sdr3mOjX3bK9yeFTEUUKbaAtVkYv20SE6RU3UQhTdo0f0gl6tB+vZerc+xq1TVjGzgX7B+vwC+LOm0Q==</latexit><latexit sha1_base64="2y2g3LKmNWRhe0YaaPD1+n82YO8=">AAACK3icbVBdS8MwFE39nPOr6qMvwSFMhNEOQR9FEXwaE9wU1jLSLJ3BNK3JrTBq/48v/hUf9MEPfPV/mG0VdHogcO459ya5J0gE1+A4b9bU9Mzs3Hxpoby4tLyyaq+tt3WcKspaNBaxugyIZoJL1gIOgl0mipEoEOwiuD4e+he3TGkey3MYJMyPSF/ykFMCRuraR16oCM3cPPP0jYKskefVu5Ou6yki+4LhXWyq+nfl9WLQY63xre107YpTc0bAf4lbkAoq0OzaT+YemkZMAhVE647rJOBnRAGnguVlL9UsIfSa9FnHUEkipv1stGuOt43Sw2GszJGAR+rPiYxEWg+iwHRGBK70pDcU//M6KYQHfsZlkgKTdPxQmAoMMR4Gh3tcMQpiYAihipu/YnpFTHhg4i2bENzJlf+Sdr3mOjX3bK9yeFTEUUKbaAtVkYv20SE6RU3UQhTdo0f0gl6tB+vZerc+xq1TVjGzgX7B+vwC+LOm0Q==</latexit><latexit sha1_base64="2y2g3LKmNWRhe0YaaPD1+n82YO8=">AAACK3icbVBdS8MwFE39nPOr6qMvwSFMhNEOQR9FEXwaE9wU1jLSLJ3BNK3JrTBq/48v/hUf9MEPfPV/mG0VdHogcO459ya5J0gE1+A4b9bU9Mzs3Hxpoby4tLyyaq+tt3WcKspaNBaxugyIZoJL1gIOgl0mipEoEOwiuD4e+he3TGkey3MYJMyPSF/ykFMCRuraR16oCM3cPPP0jYKskefVu5Ou6yki+4LhXWyq+nfl9WLQY63xre107YpTc0bAf4lbkAoq0OzaT+YemkZMAhVE647rJOBnRAGnguVlL9UsIfSa9FnHUEkipv1stGuOt43Sw2GszJGAR+rPiYxEWg+iwHRGBK70pDcU//M6KYQHfsZlkgKTdPxQmAoMMR4Gh3tcMQpiYAihipu/YnpFTHhg4i2bENzJlf+Sdr3mOjX3bK9yeFTEUUKbaAtVkYv20SE6RU3UQhTdo0f0gl6tB+vZerc+xq1TVjGzgX7B+vwC+LOm0Q==</latexit>

R 

⇢
<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

R S

Observation:

⌦RS
<latexit sha1_base64="3yJlg4Srse9Prphaim1idWnQM5M=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4CjMi6DHoxZtxyQKTIfR0KkmTXobuHiEM+QwvHhTx6td482/sJHPQxAcFj/eqqKoXJ5wZ6/vfXmFldW19o7hZ2tre2d0r7x80jUo1hQZVXOl2TAxwJqFhmeXQTjQQEXNoxaPrqd96Am2Yko92nEAkyECyPqPEOins3AoYkG52/zDplit+1Z8BL5MgJxWUo94tf3V6iqYCpKWcGBMGfmKjjGjLKIdJqZMaSAgdkQGEjkoiwETZ7OQJPnFKD/eVdiUtnqm/JzIijBmL2HUKYodm0ZuK/3lhavuXUcZkklqQdL6on3JsFZ7+j3tMA7V87AihmrlbMR0STah1KZVcCMHiy8ukeVYN/Gpwd16pXeVxFNEROkanKEAXqIZuUB01EEUKPaNX9OZZ78V79z7mrQUvnzlEf+B9/gApVJEp</latexit><latexit sha1_base64="3yJlg4Srse9Prphaim1idWnQM5M=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4CjMi6DHoxZtxyQKTIfR0KkmTXobuHiEM+QwvHhTx6td482/sJHPQxAcFj/eqqKoXJ5wZ6/vfXmFldW19o7hZ2tre2d0r7x80jUo1hQZVXOl2TAxwJqFhmeXQTjQQEXNoxaPrqd96Am2Yko92nEAkyECyPqPEOins3AoYkG52/zDplit+1Z8BL5MgJxWUo94tf3V6iqYCpKWcGBMGfmKjjGjLKIdJqZMaSAgdkQGEjkoiwETZ7OQJPnFKD/eVdiUtnqm/JzIijBmL2HUKYodm0ZuK/3lhavuXUcZkklqQdL6on3JsFZ7+j3tMA7V87AihmrlbMR0STah1KZVcCMHiy8ukeVYN/Gpwd16pXeVxFNEROkanKEAXqIZuUB01EEUKPaNX9OZZ78V79z7mrQUvnzlEf+B9/gApVJEp</latexit><latexit sha1_base64="3yJlg4Srse9Prphaim1idWnQM5M=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4CjMi6DHoxZtxyQKTIfR0KkmTXobuHiEM+QwvHhTx6td482/sJHPQxAcFj/eqqKoXJ5wZ6/vfXmFldW19o7hZ2tre2d0r7x80jUo1hQZVXOl2TAxwJqFhmeXQTjQQEXNoxaPrqd96Am2Yko92nEAkyECyPqPEOins3AoYkG52/zDplit+1Z8BL5MgJxWUo94tf3V6iqYCpKWcGBMGfmKjjGjLKIdJqZMaSAgdkQGEjkoiwETZ7OQJPnFKD/eVdiUtnqm/JzIijBmL2HUKYodm0ZuK/3lhavuXUcZkklqQdL6on3JsFZ7+j3tMA7V87AihmrlbMR0STah1KZVcCMHiy8ukeVYN/Gpwd16pXeVxFNEROkanKEAXqIZuUB01EEUKPaNX9OZZ78V79z7mrQUvnzlEf+B9/gApVJEp</latexit><latexit sha1_base64="3yJlg4Srse9Prphaim1idWnQM5M=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4CjMi6DHoxZtxyQKTIfR0KkmTXobuHiEM+QwvHhTx6td482/sJHPQxAcFj/eqqKoXJ5wZ6/vfXmFldW19o7hZ2tre2d0r7x80jUo1hQZVXOl2TAxwJqFhmeXQTjQQEXNoxaPrqd96Am2Yko92nEAkyECyPqPEOins3AoYkG52/zDplit+1Z8BL5MgJxWUo94tf3V6iqYCpKWcGBMGfmKjjGjLKIdJqZMaSAgdkQGEjkoiwETZ7OQJPnFKD/eVdiUtnqm/JzIijBmL2HUKYodm0ZuK/3lhavuXUcZkklqQdL6on3JsFZ7+j3tMA7V87AihmrlbMR0STah1KZVcCMHiy8ukeVYN/Gpwd16pXeVxFNEROkanKEAXqIZuUB01EEUKPaNX9OZZ78V79z7mrQUvnzlEf+B9/gApVJEp</latexit>

⌦RS has time-translation symmetry
<latexit sha1_base64="dkX+EdwK1gl5bRJCNxpPxtufjyg=">AAACGnicbVDLSgNBEJz1bXxFPXoZDIIXw64Iegx68eYzKiQh9E46yeDM7DLTK4Yl3+HFX/HiQRFv4sW/cRJz8FUwUFRVM90Vp0o6CsOPYGx8YnJqema2MDe/sLhUXF65cElmBVZFohJ7FYNDJQ1WSZLCq9Qi6FjhZXx9MPAvb9A6mZhz6qXY0NAxsi0FkJeaxah+pLEDzfz0rM/rOk5uc94Fx0lq3CILxqlhkrue1ki2128WS2E5HIL/JdGIlNgIx83iW72ViEyjIaHAuVoUptTIwZIUCvuFeuYwBXENHax5akCja+TD0/p8wyst3k6sf4b4UP0+kYN2frXYJzVQ1/32BuJ/Xi2j9l4jlybNCI34+qidKU4JH/TEW9KiINXzBISVflcuumBBkG+z4EuIfp/8l1xsl6OwHJ3slCr7ozpm2BpbZ5ssYruswg7ZMasywe7YA3tiz8F98Bi8BK9f0bFgNLPKfiB4/wRUr6Gx</latexit><latexit sha1_base64="dkX+EdwK1gl5bRJCNxpPxtufjyg=">AAACGnicbVDLSgNBEJz1bXxFPXoZDIIXw64Iegx68eYzKiQh9E46yeDM7DLTK4Yl3+HFX/HiQRFv4sW/cRJz8FUwUFRVM90Vp0o6CsOPYGx8YnJqema2MDe/sLhUXF65cElmBVZFohJ7FYNDJQ1WSZLCq9Qi6FjhZXx9MPAvb9A6mZhz6qXY0NAxsi0FkJeaxah+pLEDzfz0rM/rOk5uc94Fx0lq3CILxqlhkrue1ki2128WS2E5HIL/JdGIlNgIx83iW72ViEyjIaHAuVoUptTIwZIUCvuFeuYwBXENHax5akCja+TD0/p8wyst3k6sf4b4UP0+kYN2frXYJzVQ1/32BuJ/Xi2j9l4jlybNCI34+qidKU4JH/TEW9KiINXzBISVflcuumBBkG+z4EuIfp/8l1xsl6OwHJ3slCr7ozpm2BpbZ5ssYruswg7ZMasywe7YA3tiz8F98Bi8BK9f0bFgNLPKfiB4/wRUr6Gx</latexit><latexit sha1_base64="dkX+EdwK1gl5bRJCNxpPxtufjyg=">AAACGnicbVDLSgNBEJz1bXxFPXoZDIIXw64Iegx68eYzKiQh9E46yeDM7DLTK4Yl3+HFX/HiQRFv4sW/cRJz8FUwUFRVM90Vp0o6CsOPYGx8YnJqema2MDe/sLhUXF65cElmBVZFohJ7FYNDJQ1WSZLCq9Qi6FjhZXx9MPAvb9A6mZhz6qXY0NAxsi0FkJeaxah+pLEDzfz0rM/rOk5uc94Fx0lq3CILxqlhkrue1ki2128WS2E5HIL/JdGIlNgIx83iW72ViEyjIaHAuVoUptTIwZIUCvuFeuYwBXENHax5akCja+TD0/p8wyst3k6sf4b4UP0+kYN2frXYJzVQ1/32BuJ/Xi2j9l4jlybNCI34+qidKU4JH/TEW9KiINXzBISVflcuumBBkG+z4EuIfp/8l1xsl6OwHJ3slCr7ozpm2BpbZ5ssYruswg7ZMasywe7YA3tiz8F98Bi8BK9f0bFgNLPKfiB4/wRUr6Gx</latexit><latexit sha1_base64="dkX+EdwK1gl5bRJCNxpPxtufjyg=">AAACGnicbVDLSgNBEJz1bXxFPXoZDIIXw64Iegx68eYzKiQh9E46yeDM7DLTK4Yl3+HFX/HiQRFv4sW/cRJz8FUwUFRVM90Vp0o6CsOPYGx8YnJqema2MDe/sLhUXF65cElmBVZFohJ7FYNDJQ1WSZLCq9Qi6FjhZXx9MPAvb9A6mZhz6qXY0NAxsi0FkJeaxah+pLEDzfz0rM/rOk5uc94Fx0lq3CILxqlhkrue1ki2128WS2E5HIL/JdGIlNgIx83iW72ViEyjIaHAuVoUptTIwZIUCvuFeuYwBXENHax5akCja+TD0/p8wyst3k6sf4b4UP0+kYN2frXYJzVQ1/32BuJ/Xi2j9l4jlybNCI34+qidKU4JH/TEW9KiINXzBISVflcuumBBkG+z4EuIfp/8l1xsl6OwHJ3slCr7ozpm2BpbZ5ssYruswg7ZMasywe7YA3tiz8F98Bi8BK9f0bFgNLPKfiB4/wRUr6Gx</latexit>

Very high coherence regime

�S⌘ � 0
<latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit>
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P (Y = y|X = x)

YX

The Conditional 
Probability Interpretation: “time ~ relational 

correlations”

Page-Wootters Time

[1] Page and Wootters, Phys. Rev. D 27, 2885 (1983). 
[3] Gour, DJ, Buscemi, Duan, Marvian,  arXiv:1708.04302 (2017)

“reading the time 
from S gets harder”

Htot| i = 0
<latexit sha1_base64="wOv4rOS0O/KjLOL34x9EndZ3+Rk=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkoigl6EopceK9gPaELYbDft0s0m7E6EEuvFv+LFgyJe/Rfe/Ddu2xy09cHA470ZZuaFqeAaHOfbWlpeWV1bL22UN7e2d3btvf2WTjJFWZMmIlGdkGgmuGRN4CBYJ1WMxKFg7XB4M/Hb90xpnsg7GKXMj0lf8ohTAkYK7MN6kEMCY/zgNTT3FJF9wfAVdgK74lSdKfAicQtSQQUagf3l9RKaxUwCFUTrruuk4OdEAaeCjctepllK6JD0WddQSWKm/Xz6wRifGKWHo0SZkoCn6u+JnMRaj+LQdMYEBnrem4j/ed0Moks/5zLNgEk6WxRlAkOCJ3HgHleMghgZQqji5lZMB0QRCia0sgnBnX95kbTOqq5TdW/PK7XrIo4SOkLH6BS56ALVUB01UBNR9Iie0St6s56sF+vd+pi1LlnFzAH6A+vzB3SAljc=</latexit><latexit sha1_base64="wOv4rOS0O/KjLOL34x9EndZ3+Rk=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkoigl6EopceK9gPaELYbDft0s0m7E6EEuvFv+LFgyJe/Rfe/Ddu2xy09cHA470ZZuaFqeAaHOfbWlpeWV1bL22UN7e2d3btvf2WTjJFWZMmIlGdkGgmuGRN4CBYJ1WMxKFg7XB4M/Hb90xpnsg7GKXMj0lf8ohTAkYK7MN6kEMCY/zgNTT3FJF9wfAVdgK74lSdKfAicQtSQQUagf3l9RKaxUwCFUTrruuk4OdEAaeCjctepllK6JD0WddQSWKm/Xz6wRifGKWHo0SZkoCn6u+JnMRaj+LQdMYEBnrem4j/ed0Moks/5zLNgEk6WxRlAkOCJ3HgHleMghgZQqji5lZMB0QRCia0sgnBnX95kbTOqq5TdW/PK7XrIo4SOkLH6BS56ALVUB01UBNR9Iie0St6s56sF+vd+pi1LlnFzAH6A+vzB3SAljc=</latexit><latexit sha1_base64="wOv4rOS0O/KjLOL34x9EndZ3+Rk=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkoigl6EopceK9gPaELYbDft0s0m7E6EEuvFv+LFgyJe/Rfe/Ddu2xy09cHA470ZZuaFqeAaHOfbWlpeWV1bL22UN7e2d3btvf2WTjJFWZMmIlGdkGgmuGRN4CBYJ1WMxKFg7XB4M/Hb90xpnsg7GKXMj0lf8ohTAkYK7MN6kEMCY/zgNTT3FJF9wfAVdgK74lSdKfAicQtSQQUagf3l9RKaxUwCFUTrruuk4OdEAaeCjctepllK6JD0WddQSWKm/Xz6wRifGKWHo0SZkoCn6u+JnMRaj+LQdMYEBnrem4j/ed0Moks/5zLNgEk6WxRlAkOCJ3HgHleMghgZQqji5lZMB0QRCia0sgnBnX95kbTOqq5TdW/PK7XrIo4SOkLH6BS56ALVUB01UBNR9Iie0St6s56sF+vd+pi1LlnFzAH6A+vzB3SAljc=</latexit><latexit sha1_base64="wOv4rOS0O/KjLOL34x9EndZ3+Rk=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkoigl6EopceK9gPaELYbDft0s0m7E6EEuvFv+LFgyJe/Rfe/Ddu2xy09cHA470ZZuaFqeAaHOfbWlpeWV1bL22UN7e2d3btvf2WTjJFWZMmIlGdkGgmuGRN4CBYJ1WMxKFg7XB4M/Hb90xpnsg7GKXMj0lf8ohTAkYK7MN6kEMCY/zgNTT3FJF9wfAVdgK74lSdKfAicQtSQQUagf3l9RKaxUwCFUTrruuk4OdEAaeCjctepllK6JD0WddQSWKm/Xz6wRifGKWHo0SZkoCn6u+JnMRaj+LQdMYEBnrem4j/ed0Moks/5zLNgEk6WxRlAkOCJ3HgHleMghgZQqji5lZMB0QRCia0sgnBnX95kbTOqq5TdW/PK7XrIo4SOkLH6BS56ALVUB01UBNR9Iie0St6s56sF+vd+pi1LlnFzAH6A+vzB3SAljc=</latexit>

Wheeler-de Witt:

S⌘(⇢) = � log pguess(t|⇢(t))
<latexit sha1_base64="4XCZgYi7l5dSTlGwoRyapFcfiyE=">AAACHnicbVDLSgMxFM34tr6qLt0Ei9AuLDOi6EYQ3bisaFXolCGT3rbBTDIkd4Qy9kvc+CtuXCgiuNK/MX0sfB0IHM45l5t74lQKi77/6U1MTk3PzM7NFxYWl5ZXiqtrl1ZnhkOda6nNdcwsSKGgjgIlXKcGWBJLuIpvTgb+1S0YK7S6wF4KzYR1lGgLztBJUXHvPAoBGS2Hpqsrh3Q7lLpD0ygPTUJDFKpHOxlY2y9TpHeDUBkrlahY8qv+EPQvCcakRMaoRcX3sKV5loBCLpm1jcBPsZkzg4JL6BfCzELK+A3rQMNRxRKwzXx4Xp9uOaVF29q4p5AO1e8TOUus7SWxSyYMu/a3NxD/8xoZtg+auVBphqD4aFE7kxQ1HXRFW8IAR9lzhHEj3F8p7zLDOLpGC66E4PfJf8nlTjXwq8HZbunoeFzHHNkgm6RMArJPjsgpqZE64eSePJJn8uI9eE/eq/c2ik5445l18gPexxd8m6DX</latexit><latexit sha1_base64="4XCZgYi7l5dSTlGwoRyapFcfiyE=">AAACHnicbVDLSgMxFM34tr6qLt0Ei9AuLDOi6EYQ3bisaFXolCGT3rbBTDIkd4Qy9kvc+CtuXCgiuNK/MX0sfB0IHM45l5t74lQKi77/6U1MTk3PzM7NFxYWl5ZXiqtrl1ZnhkOda6nNdcwsSKGgjgIlXKcGWBJLuIpvTgb+1S0YK7S6wF4KzYR1lGgLztBJUXHvPAoBGS2Hpqsrh3Q7lLpD0ygPTUJDFKpHOxlY2y9TpHeDUBkrlahY8qv+EPQvCcakRMaoRcX3sKV5loBCLpm1jcBPsZkzg4JL6BfCzELK+A3rQMNRxRKwzXx4Xp9uOaVF29q4p5AO1e8TOUus7SWxSyYMu/a3NxD/8xoZtg+auVBphqD4aFE7kxQ1HXRFW8IAR9lzhHEj3F8p7zLDOLpGC66E4PfJf8nlTjXwq8HZbunoeFzHHNkgm6RMArJPjsgpqZE64eSePJJn8uI9eE/eq/c2ik5445l18gPexxd8m6DX</latexit><latexit sha1_base64="4XCZgYi7l5dSTlGwoRyapFcfiyE=">AAACHnicbVDLSgMxFM34tr6qLt0Ei9AuLDOi6EYQ3bisaFXolCGT3rbBTDIkd4Qy9kvc+CtuXCgiuNK/MX0sfB0IHM45l5t74lQKi77/6U1MTk3PzM7NFxYWl5ZXiqtrl1ZnhkOda6nNdcwsSKGgjgIlXKcGWBJLuIpvTgb+1S0YK7S6wF4KzYR1lGgLztBJUXHvPAoBGS2Hpqsrh3Q7lLpD0ygPTUJDFKpHOxlY2y9TpHeDUBkrlahY8qv+EPQvCcakRMaoRcX3sKV5loBCLpm1jcBPsZkzg4JL6BfCzELK+A3rQMNRxRKwzXx4Xp9uOaVF29q4p5AO1e8TOUus7SWxSyYMu/a3NxD/8xoZtg+auVBphqD4aFE7kxQ1HXRFW8IAR9lzhHEj3F8p7zLDOLpGC66E4PfJf8nlTjXwq8HZbunoeFzHHNkgm6RMArJPjsgpqZE64eSePJJn8uI9eE/eq/c2ik5445l18gPexxd8m6DX</latexit><latexit sha1_base64="4XCZgYi7l5dSTlGwoRyapFcfiyE=">AAACHnicbVDLSgMxFM34tr6qLt0Ei9AuLDOi6EYQ3bisaFXolCGT3rbBTDIkd4Qy9kvc+CtuXCgiuNK/MX0sfB0IHM45l5t74lQKi77/6U1MTk3PzM7NFxYWl5ZXiqtrl1ZnhkOda6nNdcwsSKGgjgIlXKcGWBJLuIpvTgb+1S0YK7S6wF4KzYR1lGgLztBJUXHvPAoBGS2Hpqsrh3Q7lLpD0ygPTUJDFKpHOxlY2y9TpHeDUBkrlahY8qv+EPQvCcakRMaoRcX3sKV5loBCLpm1jcBPsZkzg4JL6BfCzELK+A3rQMNRxRKwzXx4Xp9uOaVF29q4p5AO1e8TOUus7SWxSyYMu/a3NxD/8xoZtg+auVBphqD4aFE7kxQ1HXRFW8IAR9lzhHEj3F8p7zLDOLpGC66E4PfJf8nlTjXwq8HZbunoeFzHHNkgm6RMArJPjsgpqZE64eSePJJn8uI9eE/eq/c2ik5445l18gPexxd8m6DX</latexit> �S⌘ � 0

<latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit>

https://arxiv.org/abs/1708.04302
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Energy

Time-energy trade-offs
“Time”

 
<latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit>

W + kT

✓
I(⇢, H)

2N2�2

◆
 kT log d

<latexit sha1_base64="KJNxC05R7M53FKRQIVWBkuQeATI="></latexit><latexit sha1_base64="KJNxC05R7M53FKRQIVWBkuQeATI="></latexit><latexit sha1_base64="KJNxC05R7M53FKRQIVWBkuQeATI="></latexit><latexit sha1_base64="KJNxC05R7M53FKRQIVWBkuQeATI="></latexit>

R 

S

⇢
<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

[1] Kwon, Jeong, DJ, Yadin, Kim, Phys. Rev. Lett. 120, 150602 (2018)
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R S

HS(0) ! HS(1)
<latexit sha1_base64="za6RRlI7CjC0rW8OWVWGQm5kXvc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEdlMSEXRZdNNlRfuANoTJdNIOncyEmYlSQnHjr7hxoYhbv8Kdf+OkzUJbD1w4nHMv994TxIwq7TjfVmFldW19o7hZ2tre2d2z9w/aSiQSkxYWTMhugBRhlJOWppqRbiwJigJGOsH4OvM790QqKvidnsTEi9CQ05BipI3k20cN/7biVGFf0uFIIynFA8wkt+rbZafmzACXiZuTMsjR9O2v/kDgJCJcY4aU6rlOrL0USU0xI9NSP1EkRniMhqRnKEcRUV46e2EKT40ygKGQpriGM/X3RIoipSZRYDojpEdq0cvE/7xeosNLL6U8TjTheL4oTBjUAmZ5wAGVBGs2MQRhSc2tEI+QRFib1EomBHfx5WXSPqu5Ts29OS/Xr/I4iuAYnIAKcMEFqIMGaIIWwOARPINX8GY9WS/Wu/Uxby1Y+cwh+APr8wdqH5WB</latexit><latexit sha1_base64="za6RRlI7CjC0rW8OWVWGQm5kXvc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEdlMSEXRZdNNlRfuANoTJdNIOncyEmYlSQnHjr7hxoYhbv8Kdf+OkzUJbD1w4nHMv994TxIwq7TjfVmFldW19o7hZ2tre2d2z9w/aSiQSkxYWTMhugBRhlJOWppqRbiwJigJGOsH4OvM790QqKvidnsTEi9CQ05BipI3k20cN/7biVGFf0uFIIynFA8wkt+rbZafmzACXiZuTMsjR9O2v/kDgJCJcY4aU6rlOrL0USU0xI9NSP1EkRniMhqRnKEcRUV46e2EKT40ygKGQpriGM/X3RIoipSZRYDojpEdq0cvE/7xeosNLL6U8TjTheL4oTBjUAmZ5wAGVBGs2MQRhSc2tEI+QRFib1EomBHfx5WXSPqu5Ts29OS/Xr/I4iuAYnIAKcMEFqIMGaIIWwOARPINX8GY9WS/Wu/Uxby1Y+cwh+APr8wdqH5WB</latexit><latexit sha1_base64="za6RRlI7CjC0rW8OWVWGQm5kXvc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEdlMSEXRZdNNlRfuANoTJdNIOncyEmYlSQnHjr7hxoYhbv8Kdf+OkzUJbD1w4nHMv994TxIwq7TjfVmFldW19o7hZ2tre2d2z9w/aSiQSkxYWTMhugBRhlJOWppqRbiwJigJGOsH4OvM790QqKvidnsTEi9CQ05BipI3k20cN/7biVGFf0uFIIynFA8wkt+rbZafmzACXiZuTMsjR9O2v/kDgJCJcY4aU6rlOrL0USU0xI9NSP1EkRniMhqRnKEcRUV46e2EKT40ygKGQpriGM/X3RIoipSZRYDojpEdq0cvE/7xeosNLL6U8TjTheL4oTBjUAmZ5wAGVBGs2MQRhSc2tEI+QRFib1EomBHfx5WXSPqu5Ts29OS/Xr/I4iuAYnIAKcMEFqIMGaIIWwOARPINX8GY9WS/Wu/Uxby1Y+cwh+APr8wdqH5WB</latexit><latexit sha1_base64="za6RRlI7CjC0rW8OWVWGQm5kXvc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEdlMSEXRZdNNlRfuANoTJdNIOncyEmYlSQnHjr7hxoYhbv8Kdf+OkzUJbD1w4nHMv994TxIwq7TjfVmFldW19o7hZ2tre2d2z9w/aSiQSkxYWTMhugBRhlJOWppqRbiwJigJGOsH4OvM790QqKvidnsTEi9CQ05BipI3k20cN/7biVGFf0uFIIynFA8wkt+rbZafmzACXiZuTMsjR9O2v/kDgJCJcY4aU6rlOrL0USU0xI9NSP1EkRniMhqRnKEcRUV46e2EKT40ygKGQpriGM/X3RIoipSZRYDojpEdq0cvE/7xeosNLL6U8TjTheL4oTBjUAmZ5wAGVBGs2MQRhSc2tEI+QRFib1EomBHfx5WXSPqu5Ts29OS/Xr/I4iuAYnIAKcMEFqIMGaIIWwOARPINX8GY9WS/Wu/Uxby1Y+cwh+APr8wdqH5WB</latexit>

V
<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

[V,Htot] = 0
<latexit sha1_base64="KNtIs8uwVje8Y2Kh7Q5Uk/XqqxU=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSyCBymJCHoRil56rGA/oA1hs920S3eTsLsRQqh/xYsHRbz6Q7z5b9y2OWjrg4HHezPMzAsSzpR2nG+rtLa+sblV3q7s7O7tH9iHRx0Vp5LQNol5LHsBVpSziLY105z2EkmxCDjtBpO7md99pFKxOHrQWUI9gUcRCxnB2ki+Xe13zpt+PpAC6VhPPXSDHN+uOXVnDrRK3ILUoEDLt78Gw5ikgkaacKxU33US7eVYakY4nVYGqaIJJhM8on1DIyyo8vL58VN0apQhCmNpKtJorv6eyLFQKhOB6RRYj9WyNxP/8/qpDq+9nEVJqmlEFovClJs/0SwJNGSSEs0zQzCRzNyKyBhLTLTJq2JCcJdfXiWdi7rr1N37y1rjtoijDMdwAmfgwhU0oAktaAOBDJ7hFd6sJ+vFerc+Fq0lq5ipwh9Ynz/qtZOh</latexit><latexit sha1_base64="KNtIs8uwVje8Y2Kh7Q5Uk/XqqxU=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSyCBymJCHoRil56rGA/oA1hs920S3eTsLsRQqh/xYsHRbz6Q7z5b9y2OWjrg4HHezPMzAsSzpR2nG+rtLa+sblV3q7s7O7tH9iHRx0Vp5LQNol5LHsBVpSziLY105z2EkmxCDjtBpO7md99pFKxOHrQWUI9gUcRCxnB2ki+Xe13zpt+PpAC6VhPPXSDHN+uOXVnDrRK3ILUoEDLt78Gw5ikgkaacKxU33US7eVYakY4nVYGqaIJJhM8on1DIyyo8vL58VN0apQhCmNpKtJorv6eyLFQKhOB6RRYj9WyNxP/8/qpDq+9nEVJqmlEFovClJs/0SwJNGSSEs0zQzCRzNyKyBhLTLTJq2JCcJdfXiWdi7rr1N37y1rjtoijDMdwAmfgwhU0oAktaAOBDJ7hFd6sJ+vFerc+Fq0lq5ipwh9Ynz/qtZOh</latexit><latexit sha1_base64="KNtIs8uwVje8Y2Kh7Q5Uk/XqqxU=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSyCBymJCHoRil56rGA/oA1hs920S3eTsLsRQqh/xYsHRbz6Q7z5b9y2OWjrg4HHezPMzAsSzpR2nG+rtLa+sblV3q7s7O7tH9iHRx0Vp5LQNol5LHsBVpSziLY105z2EkmxCDjtBpO7md99pFKxOHrQWUI9gUcRCxnB2ki+Xe13zpt+PpAC6VhPPXSDHN+uOXVnDrRK3ILUoEDLt78Gw5ikgkaacKxU33US7eVYakY4nVYGqaIJJhM8on1DIyyo8vL58VN0apQhCmNpKtJorv6eyLFQKhOB6RRYj9WyNxP/8/qpDq+9nEVJqmlEFovClJs/0SwJNGSSEs0zQzCRzNyKyBhLTLTJq2JCcJdfXiWdi7rr1N37y1rjtoijDMdwAmfgwhU0oAktaAOBDJ7hFd6sJ+vFerc+Fq0lq5ipwh9Ynz/qtZOh</latexit><latexit sha1_base64="KNtIs8uwVje8Y2Kh7Q5Uk/XqqxU=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSyCBymJCHoRil56rGA/oA1hs920S3eTsLsRQqh/xYsHRbz6Q7z5b9y2OWjrg4HHezPMzAsSzpR2nG+rtLa+sblV3q7s7O7tH9iHRx0Vp5LQNol5LHsBVpSziLY105z2EkmxCDjtBpO7md99pFKxOHrQWUI9gUcRCxnB2ki+Xe13zpt+PpAC6VhPPXSDHN+uOXVnDrRK3ILUoEDLt78Gw5ikgkaacKxU33US7eVYakY4nVYGqaIJJhM8on1DIyyo8vL58VN0apQhCmNpKtJorv6eyLFQKhOB6RRYj9WyNxP/8/qpDq+9nEVJqmlEFovClJs/0SwJNGSSEs0zQzCRzNyKyBhLTLTJq2JCcJdfXiWdi7rr1N37y1rjtoijDMdwAmfgwhU0oAktaAOBDJ7hFd6sJ+vFerc+Fq0lq5ipwh9Ynz/qtZOh</latexit>

⇢S(0) =
1

Z
e��HS(0)

<latexit sha1_base64="Ltkhk2r4b7Y+CJki+EFoXqcKEyo=">AAACEnicbVC7SgNBFJ2NrxhfUUubwSAkhWFXBG2EoE3KiOaB2XWZndxNhsw+mJkVwrLfYOOv2FgoYmtl5984eRSaeODC4Zx7ufceL+ZMKtP8NnJLyyura/n1wsbm1vZOcXevJaNEUGjSiEei4xEJnIXQVExx6MQCSOBxaHvDq7HffgAhWRTeqlEMTkD6IfMZJUpLbrFii0Hk3pTNCr7Ati8ITa0svcsw3KfHtgeK4PrEztxiyayaE+BFYs1ICc3QcItfdi+iSQChopxI2bXMWDkpEYpRDlnBTiTEhA5JH7qahiQA6aSTlzJ8pJUe9iOhK1R4ov6eSEkg5SjwdGdA1EDOe2PxP6+bKP/cSVkYJwpCOl3kJxyrCI/zwT0mgCo+0oRQwfStmA6IzkXpFAs6BGv+5UXSOqlaZtW6Pi3VLmdx5NEBOkRlZKEzVEN11EBNRNEjekav6M14Ml6Md+Nj2pozZjP76A+Mzx/OwZuo</latexit><latexit sha1_base64="Ltkhk2r4b7Y+CJki+EFoXqcKEyo=">AAACEnicbVC7SgNBFJ2NrxhfUUubwSAkhWFXBG2EoE3KiOaB2XWZndxNhsw+mJkVwrLfYOOv2FgoYmtl5984eRSaeODC4Zx7ufceL+ZMKtP8NnJLyyura/n1wsbm1vZOcXevJaNEUGjSiEei4xEJnIXQVExx6MQCSOBxaHvDq7HffgAhWRTeqlEMTkD6IfMZJUpLbrFii0Hk3pTNCr7Ati8ITa0svcsw3KfHtgeK4PrEztxiyayaE+BFYs1ICc3QcItfdi+iSQChopxI2bXMWDkpEYpRDlnBTiTEhA5JH7qahiQA6aSTlzJ8pJUe9iOhK1R4ov6eSEkg5SjwdGdA1EDOe2PxP6+bKP/cSVkYJwpCOl3kJxyrCI/zwT0mgCo+0oRQwfStmA6IzkXpFAs6BGv+5UXSOqlaZtW6Pi3VLmdx5NEBOkRlZKEzVEN11EBNRNEjekav6M14Ml6Md+Nj2pozZjP76A+Mzx/OwZuo</latexit><latexit sha1_base64="Ltkhk2r4b7Y+CJki+EFoXqcKEyo=">AAACEnicbVC7SgNBFJ2NrxhfUUubwSAkhWFXBG2EoE3KiOaB2XWZndxNhsw+mJkVwrLfYOOv2FgoYmtl5984eRSaeODC4Zx7ufceL+ZMKtP8NnJLyyura/n1wsbm1vZOcXevJaNEUGjSiEei4xEJnIXQVExx6MQCSOBxaHvDq7HffgAhWRTeqlEMTkD6IfMZJUpLbrFii0Hk3pTNCr7Ati8ITa0svcsw3KfHtgeK4PrEztxiyayaE+BFYs1ICc3QcItfdi+iSQChopxI2bXMWDkpEYpRDlnBTiTEhA5JH7qahiQA6aSTlzJ8pJUe9iOhK1R4ov6eSEkg5SjwdGdA1EDOe2PxP6+bKP/cSVkYJwpCOl3kJxyrCI/zwT0mgCo+0oRQwfStmA6IzkXpFAs6BGv+5UXSOqlaZtW6Pi3VLmdx5NEBOkRlZKEzVEN11EBNRNEjekav6M14Ml6Md+Nj2pozZjP76A+Mzx/OwZuo</latexit><latexit sha1_base64="Ltkhk2r4b7Y+CJki+EFoXqcKEyo=">AAACEnicbVC7SgNBFJ2NrxhfUUubwSAkhWFXBG2EoE3KiOaB2XWZndxNhsw+mJkVwrLfYOOv2FgoYmtl5984eRSaeODC4Zx7ufceL+ZMKtP8NnJLyyura/n1wsbm1vZOcXevJaNEUGjSiEei4xEJnIXQVExx6MQCSOBxaHvDq7HffgAhWRTeqlEMTkD6IfMZJUpLbrFii0Hk3pTNCr7Ati8ITa0svcsw3KfHtgeK4PrEztxiyayaE+BFYs1ICc3QcItfdi+iSQChopxI2bXMWDkpEYpRDlnBTiTEhA5JH7qahiQA6aSTlzJ8pJUe9iOhK1R4ov6eSEkg5SjwdGdA1EDOe2PxP6+bKP/cSVkYJwpCOl3kJxyrCI/zwT0mgCo+0oRQwfStmA6IzkXpFAs6BGv+5UXSOqlaZtW6Pi3VLmdx5NEBOkRlZKEzVEN11EBNRNEjekav6M14Ml6Md+Nj2pozZjP76A+Mzx/OwZuo</latexit>

t=1 : Do any measurement 
on R

�R(0) arbitrary
<latexit sha1_base64="AIA11FuaFFCRc2lW8arhieU6ZGw=">AAACBnicbVDLSgNBEJyNrxhfqx5FGAxCvIRdEfQY9OIxinlAsiy9k0kyZGZnmZkVw5KTF3/FiwdFvPoN3vwbJ4+DJhY0FFXddHdFCWfaeN63k1taXlldy68XNja3tnfc3b26lqkitEYkl6oZgaacxbRmmOG0mSgKIuK0EQ2uxn7jnirNZHxnhgkNBPRi1mUEjJVC97CtWU9AeFvyTnBbRPIhw6AiZhSo4Sh0i17ZmwAvEn9GimiGauh+tTuSpILGhnDQuuV7iQkyUIYRTkeFdqppAmQAPdqyNAZBdZBN3hjhY6t0cFcqW7HBE/X3RAZC66GIbKcA09fz3lj8z2ulpnsRZCxOUkNjMl3UTTk2Eo8zwR2mKDF8aAkQxeytmPRBATE2uYINwZ9/eZHUT8u+V/ZvzoqVy1kceXSAjlAJ+egcVdA1qqIaIugRPaNX9OY8OS/Ou/Mxbc05s5l99AfO5w+FppiG</latexit><latexit sha1_base64="AIA11FuaFFCRc2lW8arhieU6ZGw=">AAACBnicbVDLSgNBEJyNrxhfqx5FGAxCvIRdEfQY9OIxinlAsiy9k0kyZGZnmZkVw5KTF3/FiwdFvPoN3vwbJ4+DJhY0FFXddHdFCWfaeN63k1taXlldy68XNja3tnfc3b26lqkitEYkl6oZgaacxbRmmOG0mSgKIuK0EQ2uxn7jnirNZHxnhgkNBPRi1mUEjJVC97CtWU9AeFvyTnBbRPIhw6AiZhSo4Sh0i17ZmwAvEn9GimiGauh+tTuSpILGhnDQuuV7iQkyUIYRTkeFdqppAmQAPdqyNAZBdZBN3hjhY6t0cFcqW7HBE/X3RAZC66GIbKcA09fz3lj8z2ulpnsRZCxOUkNjMl3UTTk2Eo8zwR2mKDF8aAkQxeytmPRBATE2uYINwZ9/eZHUT8u+V/ZvzoqVy1kceXSAjlAJ+egcVdA1qqIaIugRPaNX9OY8OS/Ou/Mxbc05s5l99AfO5w+FppiG</latexit><latexit sha1_base64="AIA11FuaFFCRc2lW8arhieU6ZGw=">AAACBnicbVDLSgNBEJyNrxhfqx5FGAxCvIRdEfQY9OIxinlAsiy9k0kyZGZnmZkVw5KTF3/FiwdFvPoN3vwbJ4+DJhY0FFXddHdFCWfaeN63k1taXlldy68XNja3tnfc3b26lqkitEYkl6oZgaacxbRmmOG0mSgKIuK0EQ2uxn7jnirNZHxnhgkNBPRi1mUEjJVC97CtWU9AeFvyTnBbRPIhw6AiZhSo4Sh0i17ZmwAvEn9GimiGauh+tTuSpILGhnDQuuV7iQkyUIYRTkeFdqppAmQAPdqyNAZBdZBN3hjhY6t0cFcqW7HBE/X3RAZC66GIbKcA09fz3lj8z2ulpnsRZCxOUkNjMl3UTTk2Eo8zwR2mKDF8aAkQxeytmPRBATE2uYINwZ9/eZHUT8u+V/ZvzoqVy1kceXSAjlAJ+egcVdA1qqIaIugRPaNX9OY8OS/Ou/Mxbc05s5l99AfO5w+FppiG</latexit><latexit sha1_base64="AIA11FuaFFCRc2lW8arhieU6ZGw=">AAACBnicbVDLSgNBEJyNrxhfqx5FGAxCvIRdEfQY9OIxinlAsiy9k0kyZGZnmZkVw5KTF3/FiwdFvPoN3vwbJ4+DJhY0FFXddHdFCWfaeN63k1taXlldy68XNja3tnfc3b26lqkitEYkl6oZgaacxbRmmOG0mSgKIuK0EQ2uxn7jnirNZHxnhgkNBPRi1mUEjJVC97CtWU9AeFvyTnBbRPIhw6AiZhSo4Sh0i17ZmwAvEn9GimiGauh+tTuSpILGhnDQuuV7iQkyUIYRTkeFdqppAmQAPdqyNAZBdZBN3hjhY6t0cFcqW7HBE/X3RAZC66GIbKcA09fz3lj8z2ulpnsRZCxOUkNjMl3UTTk2Eo8zwR2mKDF8aAkQxeytmPRBATE2uYINwZ9/eZHUT8u+V/ZvzoqVy1kceXSAjlAJ+egcVdA1qqIaIugRPaNX9OY8OS/Ou/Mxbc05s5l99AfO5w+FppiG</latexit>
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| i
<latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit> |�i

<latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit>

|�⇤i
<latexit sha1_base64="JKv7jTaPYGfiF11nPeSK7E0GGL0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIsgHkoigh6LXjxWsB/QpGWznbRLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzgoQzpR3n2yqsrK6tbxQ3S1vbO7t75f2DpopTSbFBYx7LdkAUciawoZnm2E4kkijg2ApGN1O/9YBSsVjc63GCfkQGgoWMEm2k7pOXDFn3zJNEDDj2yhWn6sxgLxM3JxXIUe+Vv7x+TNMIhaacKNVxnUT7GZGaUY6TkpcqTAgdkQF2DBUkQuVns6sn9olR+nYYS1NC2zP190RGIqXGUWA6I6KHatGbiv95nVSHV37GRJJqFHS+KEy5rWN7GoHdZxKp5mNDCJXM3GrTIZGEahNUyYTgLr68TJrnVdepuncXldp1HkcRjuAYTsGFS6jBLdShARQkPMMrvFmP1ov1bn3MWwtWPnMIf2B9/gB7pJJ8</latexit><latexit sha1_base64="JKv7jTaPYGfiF11nPeSK7E0GGL0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIsgHkoigh6LXjxWsB/QpGWznbRLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzgoQzpR3n2yqsrK6tbxQ3S1vbO7t75f2DpopTSbFBYx7LdkAUciawoZnm2E4kkijg2ApGN1O/9YBSsVjc63GCfkQGgoWMEm2k7pOXDFn3zJNEDDj2yhWn6sxgLxM3JxXIUe+Vv7x+TNMIhaacKNVxnUT7GZGaUY6TkpcqTAgdkQF2DBUkQuVns6sn9olR+nYYS1NC2zP190RGIqXGUWA6I6KHatGbiv95nVSHV37GRJJqFHS+KEy5rWN7GoHdZxKp5mNDCJXM3GrTIZGEahNUyYTgLr68TJrnVdepuncXldp1HkcRjuAYTsGFS6jBLdShARQkPMMrvFmP1ov1bn3MWwtWPnMIf2B9/gB7pJJ8</latexit><latexit sha1_base64="JKv7jTaPYGfiF11nPeSK7E0GGL0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIsgHkoigh6LXjxWsB/QpGWznbRLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzgoQzpR3n2yqsrK6tbxQ3S1vbO7t75f2DpopTSbFBYx7LdkAUciawoZnm2E4kkijg2ApGN1O/9YBSsVjc63GCfkQGgoWMEm2k7pOXDFn3zJNEDDj2yhWn6sxgLxM3JxXIUe+Vv7x+TNMIhaacKNVxnUT7GZGaUY6TkpcqTAgdkQF2DBUkQuVns6sn9olR+nYYS1NC2zP190RGIqXGUWA6I6KHatGbiv95nVSHV37GRJJqFHS+KEy5rWN7GoHdZxKp5mNDCJXM3GrTIZGEahNUyYTgLr68TJrnVdepuncXldp1HkcRjuAYTsGFS6jBLdShARQkPMMrvFmP1ov1bn3MWwtWPnMIf2B9/gB7pJJ8</latexit><latexit sha1_base64="JKv7jTaPYGfiF11nPeSK7E0GGL0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIsgHkoigh6LXjxWsB/QpGWznbRLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzgoQzpR3n2yqsrK6tbxQ3S1vbO7t75f2DpopTSbFBYx7LdkAUciawoZnm2E4kkijg2ApGN1O/9YBSsVjc63GCfkQGgoWMEm2k7pOXDFn3zJNEDDj2yhWn6sxgLxM3JxXIUe+Vv7x+TNMIhaacKNVxnUT7GZGaUY6TkpcqTAgdkQF2DBUkQuVns6sn9olR+nYYS1NC2zP190RGIqXGUWA6I6KHatGbiv95nVSHV37GRJJqFHS+KEy5rWN7GoHdZxKp5mNDCJXM3GrTIZGEahNUyYTgLr68TJrnVdepuncXldp1HkcRjuAYTsGFS6jBLdShARQkPMMrvFmP1ov1bn3MWwtWPnMIf2B9/gB7pJJ8</latexit>

| ⇤i
<latexit sha1_base64="OX5H9pcZKBNhmtF6HXAg+8kY6gU=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIsgHkoigh6LXjxWsB/QpGWznbRLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzgoQzpR3n2yqsrK6tbxQ3S1vbO7t75f2DpopTSbFBYx7LdkAUciawoZnm2E4kkijg2ApGN1O/9YBSsVjc63GCfkQGgoWMEm2k7pOXKNY98yQRA469csWpOjPYy8TNSQVy1HvlL68f0zRCoSknSnVcJ9F+RqRmlOOk5KUKE0JHZIAdQwWJUPnZ7OqJfWKUvh3G0pTQ9kz9PZGRSKlxFJjOiOihWvSm4n9eJ9XhlZ8xkaQaBZ0vClNu69ieRmD3mUSq+dgQQiUzt9p0SCSh2gRVMiG4iy8vk+Z51XWq7t1FpXadx1GEIziGU3DhEmpwC3VoAAUJz/AKb9aj9WK9Wx/z1oKVzxzCH1ifP4y+koc=</latexit><latexit sha1_base64="OX5H9pcZKBNhmtF6HXAg+8kY6gU=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIsgHkoigh6LXjxWsB/QpGWznbRLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzgoQzpR3n2yqsrK6tbxQ3S1vbO7t75f2DpopTSbFBYx7LdkAUciawoZnm2E4kkijg2ApGN1O/9YBSsVjc63GCfkQGgoWMEm2k7pOXKNY98yQRA469csWpOjPYy8TNSQVy1HvlL68f0zRCoSknSnVcJ9F+RqRmlOOk5KUKE0JHZIAdQwWJUPnZ7OqJfWKUvh3G0pTQ9kz9PZGRSKlxFJjOiOihWvSm4n9eJ9XhlZ8xkaQaBZ0vClNu69ieRmD3mUSq+dgQQiUzt9p0SCSh2gRVMiG4iy8vk+Z51XWq7t1FpXadx1GEIziGU3DhEmpwC3VoAAUJz/AKb9aj9WK9Wx/z1oKVzxzCH1ifP4y+koc=</latexit><latexit sha1_base64="OX5H9pcZKBNhmtF6HXAg+8kY6gU=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIsgHkoigh6LXjxWsB/QpGWznbRLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzgoQzpR3n2yqsrK6tbxQ3S1vbO7t75f2DpopTSbFBYx7LdkAUciawoZnm2E4kkijg2ApGN1O/9YBSsVjc63GCfkQGgoWMEm2k7pOXKNY98yQRA469csWpOjPYy8TNSQVy1HvlL68f0zRCoSknSnVcJ9F+RqRmlOOk5KUKE0JHZIAdQwWJUPnZ7OqJfWKUvh3G0pTQ9kz9PZGRSKlxFJjOiOihWvSm4n9eJ9XhlZ8xkaQaBZ0vClNu69ieRmD3mUSq+dgQQiUzt9p0SCSh2gRVMiG4iy8vk+Z51XWq7t1FpXadx1GEIziGU3DhEmpwC3VoAAUJz/AKb9aj9WK9Wx/z1oKVzxzCH1ifP4y+koc=</latexit><latexit sha1_base64="OX5H9pcZKBNhmtF6HXAg+8kY6gU=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIsgHkoigh6LXjxWsB/QpGWznbRLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzgoQzpR3n2yqsrK6tbxQ3S1vbO7t75f2DpopTSbFBYx7LdkAUciawoZnm2E4kkijg2ApGN1O/9YBSsVjc63GCfkQGgoWMEm2k7pOXKNY98yQRA469csWpOjPYy8TNSQVy1HvlL68f0zRCoSknSnVcJ9F+RqRmlOOk5KUKE0JHZIAdQwWJUPnZ7OqJfWKUvh3G0pTQ9kz9PZGRSKlxFJjOiOihWvSm4n9eJ9XhlZ8xkaQaBZ0vClNu69ieRmD3mUSq+dgQQiUzt9p0SCSh2gRVMiG4iy8vk+Z51XWq7t1FpXadx1GEIziGU3DhEmpwC3VoAAUJz/AKb9aj9WK9Wx/z1oKVzxzCH1ifP4y+koc=</latexit>

| i
<latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit>

P (�| )
P ( ⇤|�⇤) = e��(�F��⇤)

<latexit sha1_base64="mUjk7dqoq9e1Kq/ZcWNEvsA4O9o="></latexit><latexit sha1_base64="mUjk7dqoq9e1Kq/ZcWNEvsA4O9o="></latexit><latexit sha1_base64="mUjk7dqoq9e1Kq/ZcWNEvsA4O9o="></latexit><latexit sha1_base64="mUjk7dqoq9e1Kq/ZcWNEvsA4O9o="></latexit>

= e��(�F�W )
h
e�

1
2�

2�I
i h

e�
P

n�3
�n�n

n!

i

<latexit sha1_base64="/JbCZk/xHYx6ETkw3BwshRwwlf8="></latexit><latexit sha1_base64="/JbCZk/xHYx6ETkw3BwshRwwlf8="></latexit><latexit sha1_base64="/JbCZk/xHYx6ETkw3BwshRwwlf8="></latexit><latexit sha1_base64="/JbCZk/xHYx6ETkw3BwshRwwlf8="></latexit>

Classical 
Crooks semi-classical fully quantum

[1] Erick Hinds Mingo, DJ, in preparation, see Erick’s poster.

(time-reverse)

effective 
potential|�⇤i / ⇥(e�

1
2�HRS |�i)

<latexit sha1_base64="YCEABWnX6mUUso8GyyWjl/CB1wo="></latexit><latexit sha1_base64="YCEABWnX6mUUso8GyyWjl/CB1wo="></latexit><latexit sha1_base64="YCEABWnX6mUUso8GyyWjl/CB1wo="></latexit><latexit sha1_base64="YCEABWnX6mUUso8GyyWjl/CB1wo="></latexit>

| ⇤i / ⇥(e
1
2�HRS | i)

<latexit sha1_base64="PoO2vKyU4ViWPxdtzGjjMNqRcvE="></latexit><latexit sha1_base64="PoO2vKyU4ViWPxdtzGjjMNqRcvE="></latexit><latexit sha1_base64="PoO2vKyU4ViWPxdtzGjjMNqRcvE="></latexit><latexit sha1_base64="PoO2vKyU4ViWPxdtzGjjMNqRcvE="></latexit>

⇤(⇢) = � log tr[e��H⇢]
<latexit sha1_base64="12f+DpAyACUNJdtA7aZHLN3aC+g=">AAACG3icbVA9SwNBFNzz2/gVtbRZDEIsDHdB0EYQbVJYRDAayJ1hb/OSLO7dHrvvhHDkf9j4V2wsFLESLPw37iUpNDqwMMzM4+2bMJHCoOt+OTOzc/MLi0vLhZXVtfWN4ubWtVGp5tDgSirdDJkBKWJooEAJzUQDi0IJN+Hdee7f3IM2QsVXOEggiFgvFl3BGVqpXaz6FzbcYWVf99U+PaEHvlQ96usoQz2kLQq32YEfAjJaG9I8FLSLJbfijkD/Em9CSmSCerv44XcUTyOIkUtmTMtzEwwyplFwCcOCnxpIGL9jPWhZGrMITJCNbhvSPat0aFdp+2KkI/XnRMYiYwZRaJMRw76Z9nLxP6+VYvc4yEScpAgxHy/qppKionlRtCM0cJQDSxjXwv6V8j7TjKOts2BL8KZP/kuuqxXPrXiXh6XTs0kdS2SH7JIy8cgROSU1UicNwskDeSIv5NV5dJ6dN+d9HJ1xJjPb5Becz29NzJ+4</latexit><latexit sha1_base64="12f+DpAyACUNJdtA7aZHLN3aC+g=">AAACG3icbVA9SwNBFNzz2/gVtbRZDEIsDHdB0EYQbVJYRDAayJ1hb/OSLO7dHrvvhHDkf9j4V2wsFLESLPw37iUpNDqwMMzM4+2bMJHCoOt+OTOzc/MLi0vLhZXVtfWN4ubWtVGp5tDgSirdDJkBKWJooEAJzUQDi0IJN+Hdee7f3IM2QsVXOEggiFgvFl3BGVqpXaz6FzbcYWVf99U+PaEHvlQ96usoQz2kLQq32YEfAjJaG9I8FLSLJbfijkD/Em9CSmSCerv44XcUTyOIkUtmTMtzEwwyplFwCcOCnxpIGL9jPWhZGrMITJCNbhvSPat0aFdp+2KkI/XnRMYiYwZRaJMRw76Z9nLxP6+VYvc4yEScpAgxHy/qppKionlRtCM0cJQDSxjXwv6V8j7TjKOts2BL8KZP/kuuqxXPrXiXh6XTs0kdS2SH7JIy8cgROSU1UicNwskDeSIv5NV5dJ6dN+d9HJ1xJjPb5Becz29NzJ+4</latexit><latexit sha1_base64="12f+DpAyACUNJdtA7aZHLN3aC+g=">AAACG3icbVA9SwNBFNzz2/gVtbRZDEIsDHdB0EYQbVJYRDAayJ1hb/OSLO7dHrvvhHDkf9j4V2wsFLESLPw37iUpNDqwMMzM4+2bMJHCoOt+OTOzc/MLi0vLhZXVtfWN4ubWtVGp5tDgSirdDJkBKWJooEAJzUQDi0IJN+Hdee7f3IM2QsVXOEggiFgvFl3BGVqpXaz6FzbcYWVf99U+PaEHvlQ96usoQz2kLQq32YEfAjJaG9I8FLSLJbfijkD/Em9CSmSCerv44XcUTyOIkUtmTMtzEwwyplFwCcOCnxpIGL9jPWhZGrMITJCNbhvSPat0aFdp+2KkI/XnRMYiYwZRaJMRw76Z9nLxP6+VYvc4yEScpAgxHy/qppKionlRtCM0cJQDSxjXwv6V8j7TjKOts2BL8KZP/kuuqxXPrXiXh6XTs0kdS2SH7JIy8cgROSU1UicNwskDeSIv5NV5dJ6dN+d9HJ1xJjPb5Becz29NzJ+4</latexit><latexit sha1_base64="12f+DpAyACUNJdtA7aZHLN3aC+g=">AAACG3icbVA9SwNBFNzz2/gVtbRZDEIsDHdB0EYQbVJYRDAayJ1hb/OSLO7dHrvvhHDkf9j4V2wsFLESLPw37iUpNDqwMMzM4+2bMJHCoOt+OTOzc/MLi0vLhZXVtfWN4ubWtVGp5tDgSirdDJkBKWJooEAJzUQDi0IJN+Hdee7f3IM2QsVXOEggiFgvFl3BGVqpXaz6FzbcYWVf99U+PaEHvlQ96usoQz2kLQq32YEfAjJaG9I8FLSLJbfijkD/Em9CSmSCerv44XcUTyOIkUtmTMtzEwwyplFwCcOCnxpIGL9jPWhZGrMITJCNbhvSPat0aFdp+2KkI/XnRMYiYwZRaJMRw76Z9nLxP6+VYvc4yEScpAgxHy/qppKionlRtCM0cJQDSxjXwv6V8j7TjKOts2BL8KZP/kuuqxXPrXiXh6XTs0kdS2SH7JIy8cgROSU1UicNwskDeSIv5NV5dJ6dN+d9HJ1xJjPb5Becz29NzJ+4</latexit>
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| i
<latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit>

|�i
<latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit>

deterministically!

if and 
only if

P (�| )
P ( ⇤|�⇤) =

Z
dµ(w)e��(�F�w)

<latexit sha1_base64="JKURjxuaGI0BuSXFF7We9fynWzg="></latexit><latexit sha1_base64="JKURjxuaGI0BuSXFF7We9fynWzg="></latexit><latexit sha1_base64="JKURjxuaGI0BuSXFF7We9fynWzg="></latexit><latexit sha1_base64="JKURjxuaGI0BuSXFF7We9fynWzg="></latexit>

There exists            in FT setting s.t.µ(w)
<latexit sha1_base64="JKFdKPB4MPd8Pib0yQwT9dJvM8s=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOSJcxOZpMx81hmZpWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bW1ldW9/YLGwVt3d29/ZLB4dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtR6oNU/LejhMaCjyQLGYEWyc1uyKtPJ31SmW/6s+AlkmQkzLkqPdKX92+Iqmg0hKOjekEfmLDDGvLCKeTYjc1NMFkhAe046jEgpowm107QadO6aNYaVfSopn6eyLDwpixiFynwHZoFr2p+J/XSW18FWZMJqmlkswXxSlHVqHp66jPNCWWjx3BRDN3KyJDrDGxLqCiCyFYfHmZNM+rgV8N7i7Ktes8jgIcwwlUIIBLqMEt1KEBBB7gGV7hzVPei/fufcxbV7x85gj+wPv8Af/Mjrw=</latexit><latexit sha1_base64="JKFdKPB4MPd8Pib0yQwT9dJvM8s=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOSJcxOZpMx81hmZpWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bW1ldW9/YLGwVt3d29/ZLB4dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtR6oNU/LejhMaCjyQLGYEWyc1uyKtPJ31SmW/6s+AlkmQkzLkqPdKX92+Iqmg0hKOjekEfmLDDGvLCKeTYjc1NMFkhAe046jEgpowm107QadO6aNYaVfSopn6eyLDwpixiFynwHZoFr2p+J/XSW18FWZMJqmlkswXxSlHVqHp66jPNCWWjx3BRDN3KyJDrDGxLqCiCyFYfHmZNM+rgV8N7i7Ktes8jgIcwwlUIIBLqMEt1KEBBB7gGV7hzVPei/fufcxbV7x85gj+wPv8Af/Mjrw=</latexit><latexit sha1_base64="JKFdKPB4MPd8Pib0yQwT9dJvM8s=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOSJcxOZpMx81hmZpWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bW1ldW9/YLGwVt3d29/ZLB4dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtR6oNU/LejhMaCjyQLGYEWyc1uyKtPJ31SmW/6s+AlkmQkzLkqPdKX92+Iqmg0hKOjekEfmLDDGvLCKeTYjc1NMFkhAe046jEgpowm107QadO6aNYaVfSopn6eyLDwpixiFynwHZoFr2p+J/XSW18FWZMJqmlkswXxSlHVqHp66jPNCWWjx3BRDN3KyJDrDGxLqCiCyFYfHmZNM+rgV8N7i7Ktes8jgIcwwlUIIBLqMEt1KEBBB7gGV7hzVPei/fufcxbV7x85gj+wPv8Af/Mjrw=</latexit><latexit sha1_base64="JKFdKPB4MPd8Pib0yQwT9dJvM8s=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOSJcxOZpMx81hmZpWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bW1ldW9/YLGwVt3d29/ZLB4dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtR6oNU/LejhMaCjyQLGYEWyc1uyKtPJ31SmW/6s+AlkmQkzLkqPdKX92+Iqmg0hKOjekEfmLDDGvLCKeTYjc1NMFkhAe046jEgpowm107QadO6aNYaVfSopn6eyLDwpixiFynwHZoFr2p+J/XSW18FWZMJqmlkswXxSlHVqHp66jPNCWWjx3BRDN3KyJDrDGxLqCiCyFYfHmZNM+rgV8N7i7Ktes8jgIcwwlUIIBLqMEt1KEBBB7gGV7hzVPei/fufcxbV7x85gj+wPv8Af/Mjrw=</latexit>

E : covariant
<latexit sha1_base64="ydxYzDJ/Fn/RDN4zdlmi95H/BWM=">AAACB3icbVBNSwMxEM3Wr1q/Vj0KEiyCp7IrguKpKILHCvYDuqXMpmkbmk2WJFssS29e/CtePCji1b/gzX9j2u5BWx8MPN6bYWZeGHOmjed9O7ml5ZXVtfx6YWNza3vH3d2raZkoQqtEcqkaIWjKmaBVwwynjVhRiEJO6+HgeuLXh1RpJsW9GcW0FUFPsC4jYKzUdg+DCEyfAE9vxpc4iEL5kGIih6AYCDNuu0Wv5E2BF4mfkSLKUGm7X0FHkiSiwhAOWjd9LzatFJRhhNNxIUg0jYEMoEeblgqIqG6l0z/G+NgqHdyVypYweKr+nkgh0noUhbZzcrWe9ybif14zMd2LVspEnBgqyGxRN+HYSDwJBXeYosTwkSVAFLO3YtIHBcTY6Ao2BH/+5UVSOy35Xsm/OyuWr7I48ugAHaET5KNzVEa3qIKqiKBH9Ixe0Zvz5Lw4787HrDXnZDP76A+czx9O/5mV</latexit><latexit sha1_base64="ydxYzDJ/Fn/RDN4zdlmi95H/BWM=">AAACB3icbVBNSwMxEM3Wr1q/Vj0KEiyCp7IrguKpKILHCvYDuqXMpmkbmk2WJFssS29e/CtePCji1b/gzX9j2u5BWx8MPN6bYWZeGHOmjed9O7ml5ZXVtfx6YWNza3vH3d2raZkoQqtEcqkaIWjKmaBVwwynjVhRiEJO6+HgeuLXh1RpJsW9GcW0FUFPsC4jYKzUdg+DCEyfAE9vxpc4iEL5kGIih6AYCDNuu0Wv5E2BF4mfkSLKUGm7X0FHkiSiwhAOWjd9LzatFJRhhNNxIUg0jYEMoEeblgqIqG6l0z/G+NgqHdyVypYweKr+nkgh0noUhbZzcrWe9ybif14zMd2LVspEnBgqyGxRN+HYSDwJBXeYosTwkSVAFLO3YtIHBcTY6Ao2BH/+5UVSOy35Xsm/OyuWr7I48ugAHaET5KNzVEa3qIKqiKBH9Ixe0Zvz5Lw4787HrDXnZDP76A+czx9O/5mV</latexit><latexit sha1_base64="ydxYzDJ/Fn/RDN4zdlmi95H/BWM=">AAACB3icbVBNSwMxEM3Wr1q/Vj0KEiyCp7IrguKpKILHCvYDuqXMpmkbmk2WJFssS29e/CtePCji1b/gzX9j2u5BWx8MPN6bYWZeGHOmjed9O7ml5ZXVtfx6YWNza3vH3d2raZkoQqtEcqkaIWjKmaBVwwynjVhRiEJO6+HgeuLXh1RpJsW9GcW0FUFPsC4jYKzUdg+DCEyfAE9vxpc4iEL5kGIih6AYCDNuu0Wv5E2BF4mfkSLKUGm7X0FHkiSiwhAOWjd9LzatFJRhhNNxIUg0jYEMoEeblgqIqG6l0z/G+NgqHdyVypYweKr+nkgh0noUhbZzcrWe9ybif14zMd2LVspEnBgqyGxRN+HYSDwJBXeYosTwkSVAFLO3YtIHBcTY6Ao2BH/+5UVSOy35Xsm/OyuWr7I48ugAHaET5KNzVEa3qIKqiKBH9Ixe0Zvz5Lw4787HrDXnZDP76A+czx9O/5mV</latexit><latexit sha1_base64="ydxYzDJ/Fn/RDN4zdlmi95H/BWM=">AAACB3icbVBNSwMxEM3Wr1q/Vj0KEiyCp7IrguKpKILHCvYDuqXMpmkbmk2WJFssS29e/CtePCji1b/gzX9j2u5BWx8MPN6bYWZeGHOmjed9O7ml5ZXVtfx6YWNza3vH3d2raZkoQqtEcqkaIWjKmaBVwwynjVhRiEJO6+HgeuLXh1RpJsW9GcW0FUFPsC4jYKzUdg+DCEyfAE9vxpc4iEL5kGIih6AYCDNuu0Wv5E2BF4mfkSLKUGm7X0FHkiSiwhAOWjd9LzatFJRhhNNxIUg0jYEMoEeblgqIqG6l0z/G+NgqHdyVypYweKr+nkgh0noUhbZzcrWe9ybif14zMd2LVspEnBgqyGxRN+HYSDwJBXeYosTwkSVAFLO3YtIHBcTY6Ao2BH/+5UVSOy35Xsm/OyuWr7I48ugAHaET5KNzVEa3qIKqiKBH9Ixe0Zvz5Lw4787HrDXnZDP76A+czx9O/5mV</latexit>

E
<latexit sha1_base64="ySzQcFAwM9bjVyZSYvXrw7D1Bj4=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFkUwWUF+4A2lMl00g6dzISZG6GEfoYbF4q49Wvc+TdO2iy09cDA4Zx7mXNPmAhu0PO+ndLa+sbmVnm7srO7t39QPTxqG5VqylpUCaW7ITFMcMlayFGwbqIZiUPBOuHkNvc7T0wbruQjThMWxGQkecQpQSv1+jHBMSUiu5sNqjWv7s3hrhK/IDUo0BxUv/pDRdOYSaSCGNPzvQSDjGjkVLBZpZ8alhA6ISPWs1SSmJkgm0eeuWdWGbqR0vZJdOfq742MxMZM49BO5hHNspeL/3m9FKPrIOMySZFJuvgoSoWLys3vd4dcM4piagmhmtusLh0TTSjaliq2BH/55FXSvqj7Xt1/uKw1boo6ynACp3AOPlxBA+6hCS2goOAZXuHNQefFeXc+FqMlp9g5hj9wPn8AdmKRWw==</latexit><latexit sha1_base64="ySzQcFAwM9bjVyZSYvXrw7D1Bj4=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFkUwWUF+4A2lMl00g6dzISZG6GEfoYbF4q49Wvc+TdO2iy09cDA4Zx7mXNPmAhu0PO+ndLa+sbmVnm7srO7t39QPTxqG5VqylpUCaW7ITFMcMlayFGwbqIZiUPBOuHkNvc7T0wbruQjThMWxGQkecQpQSv1+jHBMSUiu5sNqjWv7s3hrhK/IDUo0BxUv/pDRdOYSaSCGNPzvQSDjGjkVLBZpZ8alhA6ISPWs1SSmJkgm0eeuWdWGbqR0vZJdOfq742MxMZM49BO5hHNspeL/3m9FKPrIOMySZFJuvgoSoWLys3vd4dcM4piagmhmtusLh0TTSjaliq2BH/55FXSvqj7Xt1/uKw1boo6ynACp3AOPlxBA+6hCS2goOAZXuHNQefFeXc+FqMlp9g5hj9wPn8AdmKRWw==</latexit><latexit sha1_base64="ySzQcFAwM9bjVyZSYvXrw7D1Bj4=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFkUwWUF+4A2lMl00g6dzISZG6GEfoYbF4q49Wvc+TdO2iy09cDA4Zx7mXNPmAhu0PO+ndLa+sbmVnm7srO7t39QPTxqG5VqylpUCaW7ITFMcMlayFGwbqIZiUPBOuHkNvc7T0wbruQjThMWxGQkecQpQSv1+jHBMSUiu5sNqjWv7s3hrhK/IDUo0BxUv/pDRdOYSaSCGNPzvQSDjGjkVLBZpZ8alhA6ISPWs1SSmJkgm0eeuWdWGbqR0vZJdOfq742MxMZM49BO5hHNspeL/3m9FKPrIOMySZFJuvgoSoWLys3vd4dcM4piagmhmtusLh0TTSjaliq2BH/55FXSvqj7Xt1/uKw1boo6ynACp3AOPlxBA+6hCS2goOAZXuHNQefFeXc+FqMlp9g5hj9wPn8AdmKRWw==</latexit><latexit sha1_base64="ySzQcFAwM9bjVyZSYvXrw7D1Bj4=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFkUwWUF+4A2lMl00g6dzISZG6GEfoYbF4q49Wvc+TdO2iy09cDA4Zx7mXNPmAhu0PO+ndLa+sbmVnm7srO7t39QPTxqG5VqylpUCaW7ITFMcMlayFGwbqIZiUPBOuHkNvc7T0wbruQjThMWxGQkecQpQSv1+jHBMSUiu5sNqjWv7s3hrhK/IDUo0BxUv/pDRdOYSaSCGNPzvQSDjGjkVLBZpZ8alhA6ISPWs1SSmJkgm0eeuWdWGbqR0vZJdOfq742MxMZM49BO5hHNspeL/3m9FKPrIOMySZFJuvgoSoWLys3vd4dcM4piagmhmtusLh0TTSjaliq2BH/55FXSvqj7Xt1/uKw1boo6ynACp3AOPlxBA+6hCS2goOAZXuHNQefFeXc+FqMlp9g5hj9wPn8AdmKRWw==</latexit>
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| i
<latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit>

|�i
<latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit>

|W i
<latexit sha1_base64="1e/GXzbVjrIVNHmKt/MWN88K8ig=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56eGp1NFV9gd1yxa/6M5BlEuSkAjnq3fJXp5ewTKKyTFBj2oGf2nBMteVM4KTUyQymlA1pH9uOKirRhOPZwRNy4pQeiRPtSlkyU39PjKk0ZiQj1ympHZhFbyr+57UzG1+GY67SzKJi80VxJohNyPR70uMamRUjRyjT3N1K2IBqyqzLqORCCBZfXibNs2rgV4Pb80rtKo+jCEdwDKcQwAXU4Abq0AAGEp7hFd487b14797HvLXg5TOH8Afe5w/xVpB8</latexit><latexit sha1_base64="1e/GXzbVjrIVNHmKt/MWN88K8ig=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56eGp1NFV9gd1yxa/6M5BlEuSkAjnq3fJXp5ewTKKyTFBj2oGf2nBMteVM4KTUyQymlA1pH9uOKirRhOPZwRNy4pQeiRPtSlkyU39PjKk0ZiQj1ympHZhFbyr+57UzG1+GY67SzKJi80VxJohNyPR70uMamRUjRyjT3N1K2IBqyqzLqORCCBZfXibNs2rgV4Pb80rtKo+jCEdwDKcQwAXU4Abq0AAGEp7hFd487b14797HvLXg5TOH8Afe5w/xVpB8</latexit><latexit sha1_base64="1e/GXzbVjrIVNHmKt/MWN88K8ig=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56eGp1NFV9gd1yxa/6M5BlEuSkAjnq3fJXp5ewTKKyTFBj2oGf2nBMteVM4KTUyQymlA1pH9uOKirRhOPZwRNy4pQeiRPtSlkyU39PjKk0ZiQj1ympHZhFbyr+57UzG1+GY67SzKJi80VxJohNyPR70uMamRUjRyjT3N1K2IBqyqzLqORCCBZfXibNs2rgV4Pb80rtKo+jCEdwDKcQwAXU4Abq0AAGEp7hFd487b14797HvLXg5TOH8Afe5w/xVpB8</latexit><latexit sha1_base64="1e/GXzbVjrIVNHmKt/MWN88K8ig=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56eGp1NFV9gd1yxa/6M5BlEuSkAjnq3fJXp5ewTKKyTFBj2oGf2nBMteVM4KTUyQymlA1pH9uOKirRhOPZwRNy4pQeiRPtSlkyU39PjKk0ZiQj1ympHZhFbyr+57UzG1+GY67SzKJi80VxJohNyPR70uMamRUjRyjT3N1K2IBqyqzLqORCCBZfXibNs2rgV4Pb80rtKo+jCEdwDKcQwAXU4Abq0AAGEp7hFd487b14797HvLXg5TOH8Afe5w/xVpB8</latexit>

deterministic

(x, p)
<latexit sha1_base64="VAfuzQoqyogaMQ9E1kCoiHsCVxQ=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJKIoMeiF48VTFtoQ9lsN+3SzSbsTsRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm4Wt4vbO7t5+6eCwYZJMM+6zRCa6FVLDpVDcR4GSt1LNaRxK3gyHt1O/+ci1EYl6wFHKg5j2lYgEo2glv/J0np51S2W36s5AlomXkzLkqHdLX51ewrKYK2SSGtP23BSDMdUomOSTYiczPKVsSPu8bamiMTfBeHbshJxapUeiRNtSSGbq74kxjY0ZxaHtjCkOzKI3Ff/z2hlG18FYqDRDrth8UZRJggmZfk56QnOGcmQJZVrYWwkbUE0Z2nyKNgRv8eVl0rioem7Vu78s127yOApwDCdQAQ+uoAZ3UAcfGAh4hld4c5Tz4rw7H/PWFSefOYI/cD5/AOP3jhE=</latexit><latexit sha1_base64="VAfuzQoqyogaMQ9E1kCoiHsCVxQ=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJKIoMeiF48VTFtoQ9lsN+3SzSbsTsRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm4Wt4vbO7t5+6eCwYZJMM+6zRCa6FVLDpVDcR4GSt1LNaRxK3gyHt1O/+ci1EYl6wFHKg5j2lYgEo2glv/J0np51S2W36s5AlomXkzLkqHdLX51ewrKYK2SSGtP23BSDMdUomOSTYiczPKVsSPu8bamiMTfBeHbshJxapUeiRNtSSGbq74kxjY0ZxaHtjCkOzKI3Ff/z2hlG18FYqDRDrth8UZRJggmZfk56QnOGcmQJZVrYWwkbUE0Z2nyKNgRv8eVl0rioem7Vu78s127yOApwDCdQAQ+uoAZ3UAcfGAh4hld4c5Tz4rw7H/PWFSefOYI/cD5/AOP3jhE=</latexit><latexit sha1_base64="VAfuzQoqyogaMQ9E1kCoiHsCVxQ=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJKIoMeiF48VTFtoQ9lsN+3SzSbsTsRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm4Wt4vbO7t5+6eCwYZJMM+6zRCa6FVLDpVDcR4GSt1LNaRxK3gyHt1O/+ci1EYl6wFHKg5j2lYgEo2glv/J0np51S2W36s5AlomXkzLkqHdLX51ewrKYK2SSGtP23BSDMdUomOSTYiczPKVsSPu8bamiMTfBeHbshJxapUeiRNtSSGbq74kxjY0ZxaHtjCkOzKI3Ff/z2hlG18FYqDRDrth8UZRJggmZfk56QnOGcmQJZVrYWwkbUE0Z2nyKNgRv8eVl0rioem7Vu78s127yOApwDCdQAQ+uoAZ3UAcfGAh4hld4c5Tz4rw7H/PWFSefOYI/cD5/AOP3jhE=</latexit><latexit sha1_base64="VAfuzQoqyogaMQ9E1kCoiHsCVxQ=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJKIoMeiF48VTFtoQ9lsN+3SzSbsTsRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm4Wt4vbO7t5+6eCwYZJMM+6zRCa6FVLDpVDcR4GSt1LNaRxK3gyHt1O/+ci1EYl6wFHKg5j2lYgEo2glv/J0np51S2W36s5AlomXkzLkqHdLX51ewrKYK2SSGtP23BSDMdUomOSTYiczPKVsSPu8bamiMTfBeHbshJxapUeiRNtSSGbq74kxjY0ZxaHtjCkOzKI3Ff/z2hlG18FYqDRDrth8UZRJggmZfk56QnOGcmQJZVrYWwkbUE0Z2nyKNgRv8eVl0rioem7Vu78s127yOApwDCdQAQ+uoAZ3UAcfGAh4hld4c5Tz4rw7H/PWFSefOYI/cD5/AOP3jhE=</latexit>

(x0, p0)
<latexit sha1_base64="WPMBGrseUuSGzcQwQj2G7zFyJFs=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRZpBSm7RdBj0YvHCvYD2qVk02wbms2GJCuWpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCyRn2rjut5NbW9/Y3MpvF3Z29/YPiodHLR0nitAmiXmsOgHWlDNBm4YZTjtSURwFnLaD8e3Mbz9SpVksHsxEUj/CQ8FCRrCxUrvyVL6Q5fN+seRW3TnQKvEyUoIMjX7xqzeISRJRYQjHWnc9Vxo/xcowwum00Es0lZiM8ZB2LRU4otpP5+dO0ZlVBiiMlS1h0Fz9PZHiSOtJFNjOCJuRXvZm4n9eNzHhtZ8yIRNDBVksChOOTIxmv6MBU5QYPrEEE8XsrYiMsMLE2IQKNgRv+eVV0qpVPbfq3V+W6jdZHHk4gVOogAdXUIc7aEATCIzhGV7hzZHOi/PufCxac042cwx/4Hz+AKa3jnM=</latexit><latexit sha1_base64="WPMBGrseUuSGzcQwQj2G7zFyJFs=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRZpBSm7RdBj0YvHCvYD2qVk02wbms2GJCuWpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCyRn2rjut5NbW9/Y3MpvF3Z29/YPiodHLR0nitAmiXmsOgHWlDNBm4YZTjtSURwFnLaD8e3Mbz9SpVksHsxEUj/CQ8FCRrCxUrvyVL6Q5fN+seRW3TnQKvEyUoIMjX7xqzeISRJRYQjHWnc9Vxo/xcowwum00Es0lZiM8ZB2LRU4otpP5+dO0ZlVBiiMlS1h0Fz9PZHiSOtJFNjOCJuRXvZm4n9eNzHhtZ8yIRNDBVksChOOTIxmv6MBU5QYPrEEE8XsrYiMsMLE2IQKNgRv+eVV0qpVPbfq3V+W6jdZHHk4gVOogAdXUIc7aEATCIzhGV7hzZHOi/PufCxac042cwx/4Hz+AKa3jnM=</latexit><latexit sha1_base64="WPMBGrseUuSGzcQwQj2G7zFyJFs=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRZpBSm7RdBj0YvHCvYD2qVk02wbms2GJCuWpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCyRn2rjut5NbW9/Y3MpvF3Z29/YPiodHLR0nitAmiXmsOgHWlDNBm4YZTjtSURwFnLaD8e3Mbz9SpVksHsxEUj/CQ8FCRrCxUrvyVL6Q5fN+seRW3TnQKvEyUoIMjX7xqzeISRJRYQjHWnc9Vxo/xcowwum00Es0lZiM8ZB2LRU4otpP5+dO0ZlVBiiMlS1h0Fz9PZHiSOtJFNjOCJuRXvZm4n9eNzHhtZ8yIRNDBVksChOOTIxmv6MBU5QYPrEEE8XsrYiMsMLE2IQKNgRv+eVV0qpVPbfq3V+W6jdZHHk4gVOogAdXUIc7aEATCIzhGV7hzZHOi/PufCxac042cwx/4Hz+AKa3jnM=</latexit><latexit sha1_base64="WPMBGrseUuSGzcQwQj2G7zFyJFs=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRZpBSm7RdBj0YvHCvYD2qVk02wbms2GJCuWpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCyRn2rjut5NbW9/Y3MpvF3Z29/YPiodHLR0nitAmiXmsOgHWlDNBm4YZTjtSURwFnLaD8e3Mbz9SpVksHsxEUj/CQ8FCRrCxUrvyVL6Q5fN+seRW3TnQKvEyUoIMjX7xqzeISRJRYQjHWnc9Vxo/xcowwum00Es0lZiM8ZB2LRU4otpP5+dO0ZlVBiiMlS1h0Fz9PZHiSOtJFNjOCJuRXvZm4n9eNzHhtZ8yIRNDBVksChOOTIxmv6MBU5QYPrEEE8XsrYiMsMLE2IQKNgRv+eVV0qpVPbfq3V+W6jdZHHk4gVOogAdXUIc7aEATCIzhGV7hzZHOi/PufCxac042cwx/4Hz+AKa3jnM=</latexit>

W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>

deterministic

Newtonian mechanics

Quantum mechanics

P (�| )
P ( ⇤|�⇤) = e��(�F��⇤)

<latexit sha1_base64="mUjk7dqoq9e1Kq/ZcWNEvsA4O9o="></latexit><latexit sha1_base64="mUjk7dqoq9e1Kq/ZcWNEvsA4O9o="></latexit><latexit sha1_base64="mUjk7dqoq9e1Kq/ZcWNEvsA4O9o="></latexit><latexit sha1_base64="mUjk7dqoq9e1Kq/ZcWNEvsA4O9o="></latexit>

P+

P�
= e��(�F�W )

<latexit sha1_base64="dea8OcrQY4AmESr8D0EviERn0sY=">AAACFHicbVDLSgMxFM3UV62vUZdugkWolJYZEXQjFBVxWcG2QmcsmfROG5p5kGSEMsxHuPFX3LhQxK0Ld/6N6WOhrQeSezjnXpJ7vJgzqSzr28gtLC4tr+RXC2vrG5tb5vZOU0aJoNCgEY/EnUckcBZCQzHF4S4WQAKPQ8sbXIz81gMIyaLwVg1jcAPSC5nPKFFa6phlxxeEpvVOOdNXJcNnGO7TiuOBIrjkXALX9QpXcOsw65hFq2qNgeeJPSVFNEW9Y3453YgmAYSKciJl27Zi5aZEKEY5ZAUnkRATOiA9aGsakgCkm46XyvCBVrrYj4Q+ocJj9fdESgIph4GnOwOi+nLWG4n/ee1E+aduysI4URDSyUN+wrGK8Cgh3GUCqOJDTQgVTP8V0z7RKSmdY0GHYM+uPE+aR1Xbqto3x8Xa+TSOPNpD+6iEbHSCauga1VEDUfSIntErejOejBfj3fiYtOaM6cwu+gPj8wf5Bpw1</latexit><latexit sha1_base64="dea8OcrQY4AmESr8D0EviERn0sY=">AAACFHicbVDLSgMxFM3UV62vUZdugkWolJYZEXQjFBVxWcG2QmcsmfROG5p5kGSEMsxHuPFX3LhQxK0Ld/6N6WOhrQeSezjnXpJ7vJgzqSzr28gtLC4tr+RXC2vrG5tb5vZOU0aJoNCgEY/EnUckcBZCQzHF4S4WQAKPQ8sbXIz81gMIyaLwVg1jcAPSC5nPKFFa6phlxxeEpvVOOdNXJcNnGO7TiuOBIrjkXALX9QpXcOsw65hFq2qNgeeJPSVFNEW9Y3453YgmAYSKciJl27Zi5aZEKEY5ZAUnkRATOiA9aGsakgCkm46XyvCBVrrYj4Q+ocJj9fdESgIph4GnOwOi+nLWG4n/ee1E+aduysI4URDSyUN+wrGK8Cgh3GUCqOJDTQgVTP8V0z7RKSmdY0GHYM+uPE+aR1Xbqto3x8Xa+TSOPNpD+6iEbHSCauga1VEDUfSIntErejOejBfj3fiYtOaM6cwu+gPj8wf5Bpw1</latexit><latexit sha1_base64="dea8OcrQY4AmESr8D0EviERn0sY=">AAACFHicbVDLSgMxFM3UV62vUZdugkWolJYZEXQjFBVxWcG2QmcsmfROG5p5kGSEMsxHuPFX3LhQxK0Ld/6N6WOhrQeSezjnXpJ7vJgzqSzr28gtLC4tr+RXC2vrG5tb5vZOU0aJoNCgEY/EnUckcBZCQzHF4S4WQAKPQ8sbXIz81gMIyaLwVg1jcAPSC5nPKFFa6phlxxeEpvVOOdNXJcNnGO7TiuOBIrjkXALX9QpXcOsw65hFq2qNgeeJPSVFNEW9Y3453YgmAYSKciJl27Zi5aZEKEY5ZAUnkRATOiA9aGsakgCkm46XyvCBVrrYj4Q+ocJj9fdESgIph4GnOwOi+nLWG4n/ee1E+aduysI4URDSyUN+wrGK8Cgh3GUCqOJDTQgVTP8V0z7RKSmdY0GHYM+uPE+aR1Xbqto3x8Xa+TSOPNpD+6iEbHSCauga1VEDUfSIntErejOejBfj3fiYtOaM6cwu+gPj8wf5Bpw1</latexit><latexit sha1_base64="dea8OcrQY4AmESr8D0EviERn0sY=">AAACFHicbVDLSgMxFM3UV62vUZdugkWolJYZEXQjFBVxWcG2QmcsmfROG5p5kGSEMsxHuPFX3LhQxK0Ld/6N6WOhrQeSezjnXpJ7vJgzqSzr28gtLC4tr+RXC2vrG5tb5vZOU0aJoNCgEY/EnUckcBZCQzHF4S4WQAKPQ8sbXIz81gMIyaLwVg1jcAPSC5nPKFFa6phlxxeEpvVOOdNXJcNnGO7TiuOBIrjkXALX9QpXcOsw65hFq2qNgeeJPSVFNEW9Y3453YgmAYSKciJl27Zi5aZEKEY5ZAUnkRATOiA9aGsakgCkm46XyvCBVrrYj4Q+ocJj9fdESgIph4GnOwOi+nLWG4n/ee1E+aduysI4URDSyUN+wrGK8Cgh3GUCqOJDTQgVTP8V0z7RKSmdY0GHYM+uPE+aR1Xbqto3x8Xa+TSOPNpD+6iEbHSCauga1VEDUfSIntErejOejBfj3fiYtOaM6cwu+gPj8wf5Bpw1</latexit>

=

Z
dw

p
µ(w)|wi

<latexit sha1_base64="0Q9IzJQUYap0XpysqjbcMdvPyGQ=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHqpiQi6EYounFZwT6gCWUymbRDZyZxZmIpsXs3/oobF4q49Qfc+TdO2yy09cCFwzn3cu89QcKo0o7zbS0tr6yurRc2iptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDXxW/dEKhqLWz1KiM9RT9CIYqSN1LVLFx4VGoZD6Kk7qTPo8RRWhsdj+DD0JBI9Rrp22ak6U8BF4uakDHLUu/aXF8Y45URozJBSHddJtJ8hqSlmZFz0UkUShAeoRzqGCsSJ8rPpL2N4ZJQQRrE0ZQ6bqr8nMsSVGvHAdHKk+2rem4j/eZ1UR+d+RkWSaiLwbFGUMqhjOAkGhlQSrNnIEIQlNbdC3EcSYW3iK5oQ3PmXF0nzpOo6VffmtFy7zOMogENQAhXggjNQA9egDhoAg0fwDF7Bm/VkvVjv1sesdcnKZw7AH1ifP9k6mko=</latexit><latexit sha1_base64="0Q9IzJQUYap0XpysqjbcMdvPyGQ=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHqpiQi6EYounFZwT6gCWUymbRDZyZxZmIpsXs3/oobF4q49Qfc+TdO2yy09cCFwzn3cu89QcKo0o7zbS0tr6yurRc2iptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDXxW/dEKhqLWz1KiM9RT9CIYqSN1LVLFx4VGoZD6Kk7qTPo8RRWhsdj+DD0JBI9Rrp22ak6U8BF4uakDHLUu/aXF8Y45URozJBSHddJtJ8hqSlmZFz0UkUShAeoRzqGCsSJ8rPpL2N4ZJQQRrE0ZQ6bqr8nMsSVGvHAdHKk+2rem4j/eZ1UR+d+RkWSaiLwbFGUMqhjOAkGhlQSrNnIEIQlNbdC3EcSYW3iK5oQ3PmXF0nzpOo6VffmtFy7zOMogENQAhXggjNQA9egDhoAg0fwDF7Bm/VkvVjv1sesdcnKZw7AH1ifP9k6mko=</latexit><latexit sha1_base64="0Q9IzJQUYap0XpysqjbcMdvPyGQ=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHqpiQi6EYounFZwT6gCWUymbRDZyZxZmIpsXs3/oobF4q49Qfc+TdO2yy09cCFwzn3cu89QcKo0o7zbS0tr6yurRc2iptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDXxW/dEKhqLWz1KiM9RT9CIYqSN1LVLFx4VGoZD6Kk7qTPo8RRWhsdj+DD0JBI9Rrp22ak6U8BF4uakDHLUu/aXF8Y45URozJBSHddJtJ8hqSlmZFz0UkUShAeoRzqGCsSJ8rPpL2N4ZJQQRrE0ZQ6bqr8nMsSVGvHAdHKk+2rem4j/eZ1UR+d+RkWSaiLwbFGUMqhjOAkGhlQSrNnIEIQlNbdC3EcSYW3iK5oQ3PmXF0nzpOo6VffmtFy7zOMogENQAhXggjNQA9egDhoAg0fwDF7Bm/VkvVjv1sesdcnKZw7AH1ifP9k6mko=</latexit><latexit sha1_base64="0Q9IzJQUYap0XpysqjbcMdvPyGQ=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHqpiQi6EYounFZwT6gCWUymbRDZyZxZmIpsXs3/oobF4q49Qfc+TdO2yy09cCFwzn3cu89QcKo0o7zbS0tr6yurRc2iptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDXxW/dEKhqLWz1KiM9RT9CIYqSN1LVLFx4VGoZD6Kk7qTPo8RRWhsdj+DD0JBI9Rrp22ak6U8BF4uakDHLUu/aXF8Y45URozJBSHddJtJ8hqSlmZFz0UkUShAeoRzqGCsSJ8rPpL2N4ZJQQRrE0ZQ6bqr8nMsSVGvHAdHKk+2rem4j/eZ1UR+d+RkWSaiLwbFGUMqhjOAkGhlQSrNnIEIQlNbdC3EcSYW3iK5oQ3PmXF0nzpOo6VffmtFy7zOMogENQAhXggjNQA9egDhoAg0fwDF7Bm/VkvVjv1sesdcnKZw7AH1ifP9k6mko=</latexit>

defines 
coherent work
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| i
<latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit>

|�i
<latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit>

n-party 
entanglement

P (create)

P (destroy)
 e�

�F
kT e

� sn2+(N�sn)2

(kT )2

<latexit sha1_base64="wn/7f4OLl8ibmCSJUnNdfod5xp0="></latexit><latexit sha1_base64="wn/7f4OLl8ibmCSJUnNdfod5xp0="></latexit><latexit sha1_base64="wn/7f4OLl8ibmCSJUnNdfod5xp0="></latexit><latexit sha1_base64="wn/7f4OLl8ibmCSJUnNdfod5xp0="></latexit>

N � 1
<latexit sha1_base64="zxrtTDkQ8fHgPe2RU+F1CinrXeM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gDWWz3aRLN5uwOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvp35nSeujUjUI05S7sc0UiIUjKKVOvekH0XEG1Rrbt2dg6wSryA1KNAcVL/6w4RlMVfIJDWm57kp+jnVKJjk00o/MzylbEwj3rNU0ZgbP5+fOyVnVhmSMNG2FJK5+nsip7ExkziwnTHFkVn2ZuJ/Xi/D8NrPhUoz5IotFoWZJJiQ2e9kKDRnKCeWUKaFvZWwEdWUoU2oYkPwll9eJe2LuufWvYfLWuOmiKMMJ3AK5+DBFTTgDprQAgZjeIZXeHNS58V5dz4WrSWnmDmGP3A+fwD5J46p</latexit><latexit sha1_base64="zxrtTDkQ8fHgPe2RU+F1CinrXeM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gDWWz3aRLN5uwOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvp35nSeujUjUI05S7sc0UiIUjKKVOvekH0XEG1Rrbt2dg6wSryA1KNAcVL/6w4RlMVfIJDWm57kp+jnVKJjk00o/MzylbEwj3rNU0ZgbP5+fOyVnVhmSMNG2FJK5+nsip7ExkziwnTHFkVn2ZuJ/Xi/D8NrPhUoz5IotFoWZJJiQ2e9kKDRnKCeWUKaFvZWwEdWUoU2oYkPwll9eJe2LuufWvYfLWuOmiKMMJ3AK5+DBFTTgDprQAgZjeIZXeHNS58V5dz4WrSWnmDmGP3A+fwD5J46p</latexit><latexit sha1_base64="zxrtTDkQ8fHgPe2RU+F1CinrXeM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gDWWz3aRLN5uwOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvp35nSeujUjUI05S7sc0UiIUjKKVOvekH0XEG1Rrbt2dg6wSryA1KNAcVL/6w4RlMVfIJDWm57kp+jnVKJjk00o/MzylbEwj3rNU0ZgbP5+fOyVnVhmSMNG2FJK5+nsip7ExkziwnTHFkVn2ZuJ/Xi/D8NrPhUoz5IotFoWZJJiQ2e9kKDRnKCeWUKaFvZWwEdWUoU2oYkPwll9eJe2LuufWvYfLWuOmiKMMJ3AK5+DBFTTgDprQAgZjeIZXeHNS58V5dz4WrSWnmDmGP3A+fwD5J46p</latexit><latexit sha1_base64="zxrtTDkQ8fHgPe2RU+F1CinrXeM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gDWWz3aRLN5uwOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvp35nSeujUjUI05S7sc0UiIUjKKVOvekH0XEG1Rrbt2dg6wSryA1KNAcVL/6w4RlMVfIJDWm57kp+jnVKJjk00o/MzylbEwj3rNU0ZgbP5+fOyVnVhmSMNG2FJK5+nsip7ExkziwnTHFkVn2ZuJ/Xi/D8NrPhUoz5IotFoWZJJiQ2e9kKDRnKCeWUKaFvZWwEdWUoU2oYkPwll9eJe2LuufWvYfLWuOmiKMMJ3AK5+DBFTTgDprQAgZjeIZXeHNS58V5dz4WrSWnmDmGP3A+fwD5J46p</latexit>
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P (�| )
P ( ⇤|�⇤) = e�(�F

kT � W
~!(T ) )

<latexit sha1_base64="BvwqJnim/dPA8/AvOH71DfiNqjk="></latexit><latexit sha1_base64="BvwqJnim/dPA8/AvOH71DfiNqjk="></latexit><latexit sha1_base64="BvwqJnim/dPA8/AvOH71DfiNqjk="></latexit><latexit sha1_base64="BvwqJnim/dPA8/AvOH71DfiNqjk="></latexit>

de Broglie 
thermal 

frequency!

[1] Zoë Holmes, Anders, DJ, Mintert, Weidt in preparation, see Zoë’s poster.

~!(T ) = h2

m�dB(T )2
+

1

2
~!

<latexit sha1_base64="eGI2fXldLewhaWqxgdWQ6BYQPp8="></latexit><latexit sha1_base64="eGI2fXldLewhaWqxgdWQ6BYQPp8="></latexit><latexit sha1_base64="eGI2fXldLewhaWqxgdWQ6BYQPp8="></latexit><latexit sha1_base64="eGI2fXldLewhaWqxgdWQ6BYQPp8="></latexit>

RSYb+
<latexit sha1_base64="ufPTRrwWFpaFu2pqQ8Ur/Kesc5w=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzEOSNcxOZpMh81hmZsWw5DO8eFDEq1/jzb9xkuxBEwsaiqpuuruihDNjff/bW1peWV1bL2wUN7e2d3ZLe/sNo1JNaJ0ornQrwoZyJmndMstpK9EUi4jTZjS8nvjNR6oNU/LOjhIaCtyXLGYEWye1OyJST9l9NH447ZbKfsWfAi2SICdlyFHrlr46PUVSQaUlHBvTDvzEhhnWlhFOx8VOamiCyRD3adtRiQU1YTY9eYyOndJDsdKupEVT9fdEhoUxIxG5ToHtwMx7E/E/r53a+DLMmExSSyWZLYpTjqxCk/9Rj2lKLB85golm7lZEBlhjYl1KRRdCMP/yImmcVQK/Etyel6tXeRwFOIQjOIEALqAKN1CDOhBQ8Ayv8OZZ78V79z5mrUtePnMAf+B9/gA+6pE2</latexit><latexit sha1_base64="ufPTRrwWFpaFu2pqQ8Ur/Kesc5w=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzEOSNcxOZpMh81hmZsWw5DO8eFDEq1/jzb9xkuxBEwsaiqpuuruihDNjff/bW1peWV1bL2wUN7e2d3ZLe/sNo1JNaJ0ornQrwoZyJmndMstpK9EUi4jTZjS8nvjNR6oNU/LOjhIaCtyXLGYEWye1OyJST9l9NH447ZbKfsWfAi2SICdlyFHrlr46PUVSQaUlHBvTDvzEhhnWlhFOx8VOamiCyRD3adtRiQU1YTY9eYyOndJDsdKupEVT9fdEhoUxIxG5ToHtwMx7E/E/r53a+DLMmExSSyWZLYpTjqxCk/9Rj2lKLB85golm7lZEBlhjYl1KRRdCMP/yImmcVQK/Etyel6tXeRwFOIQjOIEALqAKN1CDOhBQ8Ayv8OZZ78V79z5mrUtePnMAf+B9/gA+6pE2</latexit><latexit sha1_base64="ufPTRrwWFpaFu2pqQ8Ur/Kesc5w=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzEOSNcxOZpMh81hmZsWw5DO8eFDEq1/jzb9xkuxBEwsaiqpuuruihDNjff/bW1peWV1bL2wUN7e2d3ZLe/sNo1JNaJ0ornQrwoZyJmndMstpK9EUi4jTZjS8nvjNR6oNU/LOjhIaCtyXLGYEWye1OyJST9l9NH447ZbKfsWfAi2SICdlyFHrlr46PUVSQaUlHBvTDvzEhhnWlhFOx8VOamiCyRD3adtRiQU1YTY9eYyOndJDsdKupEVT9fdEhoUxIxG5ToHtwMx7E/E/r53a+DLMmExSSyWZLYpTjqxCk/9Rj2lKLB85golm7lZEBlhjYl1KRRdCMP/yImmcVQK/Etyel6tXeRwFOIQjOIEALqAKN1CDOhBQ8Ayv8OZZ78V79z5mrUtePnMAf+B9/gA+6pE2</latexit><latexit sha1_base64="ufPTRrwWFpaFu2pqQ8Ur/Kesc5w=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzEOSNcxOZpMh81hmZsWw5DO8eFDEq1/jzb9xkuxBEwsaiqpuuruihDNjff/bW1peWV1bL2wUN7e2d3ZLe/sNo1JNaJ0ornQrwoZyJmndMstpK9EUi4jTZjS8nvjNR6oNU/LOjhIaCtyXLGYEWye1OyJST9l9NH447ZbKfsWfAi2SICdlyFHrlr46PUVSQaUlHBvTDvzEhhnWlhFOx8VOamiCyRD3adtRiQU1YTY9eYyOndJDsdKupEVT9fdEhoUxIxG5ToHtwMx7E/E/r53a+DLMmExSSyWZLYpTjqxCk/9Rj2lKLB85golm7lZEBlhjYl1KRRdCMP/yImmcVQK/Etyel6tXeRwFOIQjOIEALqAKN1CDOhBQ8Ayv8OZZ78V79z5mrUtePnMAf+B9/gA+6pE2</latexit>

Laser
<latexit sha1_base64="xKhccsu3T1oAkN9HHkF3LvNH3w0=">AAAB83icbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYGIgu4TZyWwyZB7LzKwYlvyGjYUitv6MnX/jJNlCEw9cOJxz78y9J045M9b3v73Syura+kZ5s7K1vbO7V90/aBuVaUJbRHGlOzE2lDNJW5ZZTjuppljEnD7Eo+up//BItWFK3ttxSiOBB5IljGDrpDAUsXrKb90DetKr1vy6PwNaJkFBalCg2at+hX1FMkGlJRwb0w381EY51pYRTieVMDM0xWSEB7TrqMSCmiif7TxBJ07po0RpV9Kimfp7IsfCmLGIXafAdmgWvan4n9fNbHIZ5UymmaWSzD9KMo6sQtMAUJ9pSiwfO4KJZm5XRIZYY2JdTBUXQrB48jJpn9UDvx7cndcaV0UcZTiCYziFAC6gATfQhBYQSOEZXuHNy7wX7937mLeWvGLmEP7A+/wBd32R8w==</latexit><latexit sha1_base64="xKhccsu3T1oAkN9HHkF3LvNH3w0=">AAAB83icbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYGIgu4TZyWwyZB7LzKwYlvyGjYUitv6MnX/jJNlCEw9cOJxz78y9J045M9b3v73Syura+kZ5s7K1vbO7V90/aBuVaUJbRHGlOzE2lDNJW5ZZTjuppljEnD7Eo+up//BItWFK3ttxSiOBB5IljGDrpDAUsXrKb90DetKr1vy6PwNaJkFBalCg2at+hX1FMkGlJRwb0w381EY51pYRTieVMDM0xWSEB7TrqMSCmiif7TxBJ07po0RpV9Kimfp7IsfCmLGIXafAdmgWvan4n9fNbHIZ5UymmaWSzD9KMo6sQtMAUJ9pSiwfO4KJZm5XRIZYY2JdTBUXQrB48jJpn9UDvx7cndcaV0UcZTiCYziFAC6gATfQhBYQSOEZXuHNy7wX7937mLeWvGLmEP7A+/wBd32R8w==</latexit><latexit sha1_base64="xKhccsu3T1oAkN9HHkF3LvNH3w0=">AAAB83icbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYGIgu4TZyWwyZB7LzKwYlvyGjYUitv6MnX/jJNlCEw9cOJxz78y9J045M9b3v73Syura+kZ5s7K1vbO7V90/aBuVaUJbRHGlOzE2lDNJW5ZZTjuppljEnD7Eo+up//BItWFK3ttxSiOBB5IljGDrpDAUsXrKb90DetKr1vy6PwNaJkFBalCg2at+hX1FMkGlJRwb0w381EY51pYRTieVMDM0xWSEB7TrqMSCmiif7TxBJ07po0RpV9Kimfp7IsfCmLGIXafAdmgWvan4n9fNbHIZ5UymmaWSzD9KMo6sQtMAUJ9pSiwfO4KJZm5XRIZYY2JdTBUXQrB48jJpn9UDvx7cndcaV0UcZTiCYziFAC6gATfQhBYQSOEZXuHNy7wX7937mLeWvGLmEP7A+/wBd32R8w==</latexit><latexit sha1_base64="xKhccsu3T1oAkN9HHkF3LvNH3w0=">AAAB83icbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYGIgu4TZyWwyZB7LzKwYlvyGjYUitv6MnX/jJNlCEw9cOJxz78y9J045M9b3v73Syura+kZ5s7K1vbO7V90/aBuVaUJbRHGlOzE2lDNJW5ZZTjuppljEnD7Eo+up//BItWFK3ttxSiOBB5IljGDrpDAUsXrKb90DetKr1vy6PwNaJkFBalCg2at+hX1FMkGlJRwb0w381EY51pYRTieVMDM0xWSEB7TrqMSCmiif7TxBJ07po0RpV9Kimfp7IsfCmLGIXafAdmgWvan4n9fNbHIZ5UymmaWSzD9KMo6sQtMAUJ9pSiwfO4KJZm5XRIZYY2JdTBUXQrB48jJpn9UDvx7cndcaV0UcZTiCYziFAC6gATfQhBYQSOEZXuHNy7wX7937mLeWvGLmEP7A+/wBd32R8w==</latexit>



D. Jennings — KITP 2018 

M1
<latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit><latexit sha1_base64="8B+xEahZk18hS6bc6vHrZHHN1lA=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFkQxI1QwT6gHUomzbShmcyY3CmUoeBfuHGhiFs/xp1/Y6btQlsPXDiccy85OUEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYcPEqWa8zmIZ61ZADZdC8ToKlLyVaE6jQPJmMLzO/eaIayNi9YDjhPsR7SsRCkbRSn4nojhgVGZ3k67XLZXdijsFWSbenJRhjlq39NXpxSyNuEImqTFtz03Qz6hGwSSfFDup4QllQ9rnbUsVjbjxs2noCTm1So+EsbajkEzV3xcZjYwZR4HdzEOaRS8X//PaKYZXfiZUkiJXbPZQmEqCMckbID2hOUM5toQyLWxWwgZUU4a2p6ItwVv88jJpnFc8t+LdX5SrN0+zOgpwDCdwBh5cQhVuoQZ1YPAIz/AKb87IeXHenY/Z6oozr/AI/sD5/AHXVJKL</latexit>

M2
<latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit><latexit sha1_base64="QjOToj0shC3d3u1nHAvOKwW5q+0=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZcFQdwIFewD2qHcSdM2NJMZk0yhDAX/wo0LRdz6Me78GzNtF9p64MLhnHvJyQliwbVx3W8nt7a+sbmV3y7s7O7tHxQPjxo6ShRldRqJSLUC1ExwyeqGG8FasWIYBoI1g9F15jfHTGkeyQcziZkf4kDyPqdorOR3QjRDiiK9m3Yr3WLJLbszkFXiLUgJFqh1i1+dXkSTkElDBWrd9tzY+Ckqw6lg00In0SxGOsIBa1sqMWTaT2ehp+TMKj3Sj5QdachM/X2RYqj1JAzsZhZSL3uZ+J/XTkz/yk+5jBPDJJ0/1E8EMRHJGiA9rhg1YmIJUsVtVkKHqJAa21PBluAtf3mVNCplzy179xel6s3TvI48nMApnIMHl1CFW6hBHSg8wjO8wpszdl6cd+djvppzFhUewx84nz/Y2JKM</latexit>

M3
<latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit><latexit sha1_base64="cX+VlPwk29e0OAwE5U7tCwnKPSw=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuCIG6ECvYB7VAyadqGZjJjcqdQhoJ/4caFIm79GHf+jZm2C209cOFwzr3k5ASxFAZd99vJrayurW/kNwtb2zu7e8X9g7qJEs14jUUy0s2AGi6F4jUUKHkz1pyGgeSNYHid+Y0R10ZE6gHHMfdD2leiJxhFK/ntkOKAUZneTTrnnWLJLbtTkGXizUkJ5qh2il/tbsSSkCtkkhrT8twY/ZRqFEzySaGdGB5TNqR93rJU0ZAbP52GnpATq3RJL9J2FJKp+vsipaEx4zCwm1lIs+hl4n9eK8HelZ8KFSfIFZs91EskwYhkDZCu0JyhHFtCmRY2K2EDqilD21PBluAtfnmZ1M/Knlv27i9KlZunWR15OIJjOAUPLqECt1CFGjB4hGd4hTdn5Lw4787HbDXnzCs8hD9wPn8A2lySjQ==</latexit>

,
<latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit>

,
<latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit><latexit sha1_base64="E1r6BPNcp8+ZR0kHaCtgsP9orJ4=">AAAB+HicbZBLSwMxFIXv1Fetj466dBMsgqsyI4IuK25cuKhgH9AOJZNm2tDMZEjuKLUU/B9uXCji1p/izn9j+lho64HAxzk35OaEqRQGPe/bya2srq1v5DcLW9s7u0V3b79uVKYZrzEllW6G1HApEl5DgZI3U81pHEreCAdXk7xxz7URKrnDYcqDmPYSEQlG0Vodt9i+4RFq0esj1Vo9dNySV/amIsvgz6EEc1U77le7q1gW8wSZpMa0fC/FYEQ1Cib5uNDODE8pG9Aeb1lMaMxNMJouPibH1umSSGl7EiRT9/eNEY2NGcahnYwp9s1iNjH/y1oZRhfBSCRphjxhs4eiTBJUZNIC6QrNGcqhBcq0sLsS1qeaMrRdFWwJ/uKXl6F+Wva9sn97VqpcPs3qyMMhHMEJ+HAOFbiGKtSAQQbP8ApvzqPz4rw7H7PRnDOv8AD+yPn8AV3pk/A=</latexit>

P (�| )
P ( ⇤|�⇤) = e��(�F��⇤)

<latexit sha1_base64="mUjk7dqoq9e1Kq/ZcWNEvsA4O9o="></latexit><latexit sha1_base64="mUjk7dqoq9e1Kq/ZcWNEvsA4O9o="></latexit><latexit sha1_base64="mUjk7dqoq9e1Kq/ZcWNEvsA4O9o="></latexit><latexit sha1_base64="mUjk7dqoq9e1Kq/ZcWNEvsA4O9o="></latexit>

W + kT

✓
I(⇢, H)

2N2�2

◆
 kT log d

<latexit sha1_base64="KJNxC05R7M53FKRQIVWBkuQeATI="></latexit><latexit sha1_base64="KJNxC05R7M53FKRQIVWBkuQeATI="></latexit><latexit sha1_base64="KJNxC05R7M53FKRQIVWBkuQeATI="></latexit><latexit sha1_base64="KJNxC05R7M53FKRQIVWBkuQeATI="></latexit>

thermo-majorization

| i
<latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit><latexit sha1_base64="cFII5ZZ4SUKXudhScXUbj+eQwgQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/xUc19RORTYr9bcujsHWSVeQWpQoNmvfvmDhGUxSsME1brnuakJcqoMZwKnFT/TmFI2pkPsWSppjDrI5zdPyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eLzPRdZBzmWYGJVssijJBTEJmAZABV8iMmFhCmeL2VsJGVFFmbEwVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMEjhGV7hzcmcF+fd+Vi0lpxi5hj+wPn8AWw7kes=</latexit>

|�i
<latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit><latexit sha1_base64="3oy7D7XtO46ePA8A/ZcXgiG1kGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNKJvtpF262Sy7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmltfWNzq7xd2dnd2z+oHh61dZopii2a8lR1I6KRM4EtwwzHrlRIkohjJxrfzvzOIyrNUvFgJhLDhAwFixklxkrBUyBHLFBEDDn2qzWv7s3hrhK/IDUo0OxXv4JBSrMEhaGcaN3zPWnCnCjDKMdpJcg0SkLHZIg9SwVJUIf5/Oape2aVgRunypYw7lz9PZGTROtJEtnOhJiRXvZm4n9eLzPxdZgzITODgi4WxRl3TerOAnAHTCE1fGIJoYrZW106IopQY2Oq2BD85ZdXSfui7nt1//6y1rgp4ijDCZzCOfhwBQ24gya0gIKEZ3iFNydzXpx352PRWnKKmWP4A+fzB1s3keA=</latexit>

|W i
<latexit sha1_base64="1e/GXzbVjrIVNHmKt/MWN88K8ig=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56eGp1NFV9gd1yxa/6M5BlEuSkAjnq3fJXp5ewTKKyTFBj2oGf2nBMteVM4KTUyQymlA1pH9uOKirRhOPZwRNy4pQeiRPtSlkyU39PjKk0ZiQj1ympHZhFbyr+57UzG1+GY67SzKJi80VxJohNyPR70uMamRUjRyjT3N1K2IBqyqzLqORCCBZfXibNs2rgV4Pb80rtKo+jCEdwDKcQwAXU4Abq0AAGEp7hFd487b14797HvLXg5TOH8Afe5w/xVpB8</latexit><latexit sha1_base64="1e/GXzbVjrIVNHmKt/MWN88K8ig=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56eGp1NFV9gd1yxa/6M5BlEuSkAjnq3fJXp5ewTKKyTFBj2oGf2nBMteVM4KTUyQymlA1pH9uOKirRhOPZwRNy4pQeiRPtSlkyU39PjKk0ZiQj1ympHZhFbyr+57UzG1+GY67SzKJi80VxJohNyPR70uMamRUjRyjT3N1K2IBqyqzLqORCCBZfXibNs2rgV4Pb80rtKo+jCEdwDKcQwAXU4Abq0AAGEp7hFd487b14797HvLXg5TOH8Afe5w/xVpB8</latexit><latexit sha1_base64="1e/GXzbVjrIVNHmKt/MWN88K8ig=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56eGp1NFV9gd1yxa/6M5BlEuSkAjnq3fJXp5ewTKKyTFBj2oGf2nBMteVM4KTUyQymlA1pH9uOKirRhOPZwRNy4pQeiRPtSlkyU39PjKk0ZiQj1ympHZhFbyr+57UzG1+GY67SzKJi80VxJohNyPR70uMamRUjRyjT3N1K2IBqyqzLqORCCBZfXibNs2rgV4Pb80rtKo+jCEdwDKcQwAXU4Abq0AAGEp7hFd487b14797HvLXg5TOH8Afe5w/xVpB8</latexit><latexit sha1_base64="1e/GXzbVjrIVNHmKt/MWN88K8ig=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56eGp1NFV9gd1yxa/6M5BlEuSkAjnq3fJXp5ewTKKyTFBj2oGf2nBMteVM4KTUyQymlA1pH9uOKirRhOPZwRNy4pQeiRPtSlkyU39PjKk0ZiQj1ympHZhFbyr+57UzG1+GY67SzKJi80VxJohNyPR70uMamRUjRyjT3N1K2IBqyqzLqORCCBZfXibNs2rgV4Pb80rtKo+jCEdwDKcQwAXU4Abq0AAGEp7hFd487b14797HvLXg5TOH8Afe5w/xVpB8</latexit>

=

Z
dw

p
µ(w)|wi

<latexit sha1_base64="0Q9IzJQUYap0XpysqjbcMdvPyGQ=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHqpiQi6EYounFZwT6gCWUymbRDZyZxZmIpsXs3/oobF4q49Qfc+TdO2yy09cCFwzn3cu89QcKo0o7zbS0tr6yurRc2iptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDXxW/dEKhqLWz1KiM9RT9CIYqSN1LVLFx4VGoZD6Kk7qTPo8RRWhsdj+DD0JBI9Rrp22ak6U8BF4uakDHLUu/aXF8Y45URozJBSHddJtJ8hqSlmZFz0UkUShAeoRzqGCsSJ8rPpL2N4ZJQQRrE0ZQ6bqr8nMsSVGvHAdHKk+2rem4j/eZ1UR+d+RkWSaiLwbFGUMqhjOAkGhlQSrNnIEIQlNbdC3EcSYW3iK5oQ3PmXF0nzpOo6VffmtFy7zOMogENQAhXggjNQA9egDhoAg0fwDF7Bm/VkvVjv1sesdcnKZw7AH1ifP9k6mko=</latexit><latexit sha1_base64="0Q9IzJQUYap0XpysqjbcMdvPyGQ=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHqpiQi6EYounFZwT6gCWUymbRDZyZxZmIpsXs3/oobF4q49Qfc+TdO2yy09cCFwzn3cu89QcKo0o7zbS0tr6yurRc2iptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDXxW/dEKhqLWz1KiM9RT9CIYqSN1LVLFx4VGoZD6Kk7qTPo8RRWhsdj+DD0JBI9Rrp22ak6U8BF4uakDHLUu/aXF8Y45URozJBSHddJtJ8hqSlmZFz0UkUShAeoRzqGCsSJ8rPpL2N4ZJQQRrE0ZQ6bqr8nMsSVGvHAdHKk+2rem4j/eZ1UR+d+RkWSaiLwbFGUMqhjOAkGhlQSrNnIEIQlNbdC3EcSYW3iK5oQ3PmXF0nzpOo6VffmtFy7zOMogENQAhXggjNQA9egDhoAg0fwDF7Bm/VkvVjv1sesdcnKZw7AH1ifP9k6mko=</latexit><latexit sha1_base64="0Q9IzJQUYap0XpysqjbcMdvPyGQ=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHqpiQi6EYounFZwT6gCWUymbRDZyZxZmIpsXs3/oobF4q49Qfc+TdO2yy09cCFwzn3cu89QcKo0o7zbS0tr6yurRc2iptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDXxW/dEKhqLWz1KiM9RT9CIYqSN1LVLFx4VGoZD6Kk7qTPo8RRWhsdj+DD0JBI9Rrp22ak6U8BF4uakDHLUu/aXF8Y45URozJBSHddJtJ8hqSlmZFz0UkUShAeoRzqGCsSJ8rPpL2N4ZJQQRrE0ZQ6bqr8nMsSVGvHAdHKk+2rem4j/eZ1UR+d+RkWSaiLwbFGUMqhjOAkGhlQSrNnIEIQlNbdC3EcSYW3iK5oQ3PmXF0nzpOo6VffmtFy7zOMogENQAhXggjNQA9egDhoAg0fwDF7Bm/VkvVjv1sesdcnKZw7AH1ifP9k6mko=</latexit><latexit sha1_base64="0Q9IzJQUYap0XpysqjbcMdvPyGQ=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHqpiQi6EYounFZwT6gCWUymbRDZyZxZmIpsXs3/oobF4q49Qfc+TdO2yy09cCFwzn3cu89QcKo0o7zbS0tr6yurRc2iptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDXxW/dEKhqLWz1KiM9RT9CIYqSN1LVLFx4VGoZD6Kk7qTPo8RRWhsdj+DD0JBI9Rrp22ak6U8BF4uakDHLUu/aXF8Y45URozJBSHddJtJ8hqSlmZFz0UkUShAeoRzqGCsSJ8rPpL2N4ZJQQRrE0ZQ6bqr8nMsSVGvHAdHKk+2rem4j/eZ1UR+d+RkWSaiLwbFGUMqhjOAkGhlQSrNnIEIQlNbdC3EcSYW3iK5oQ3PmXF0nzpOo6VffmtFy7zOMogENQAhXggjNQA9egDhoAg0fwDF7Bm/VkvVjv1sesdcnKZw7AH1ifP9k6mko=</latexit>

R S

(energy) (coherence)

�S⌘ � 0
<latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit><latexit sha1_base64="dvSCtVhPSH9tJt2x/2KV+NnFWzU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXRZ14bKifUATwmR60w6dTMLMRAih/oobF4q49UPc+TdO2yy09cDlHs65l7lzwpQzpR3n21pZXVvf2KxsVbd3dvf27YPDjkoySaFNE57IXkgUcCagrZnm0EslkDjk0A3H11O/+whSsUQ86DwFPyZDwSJGiTZSYNe8G+Ca4PvAA9O8IWAnsOtOw5kBLxO3JHVUohXYX94goVkMQlNOlOq7Tqr9gkjNKIdJ1csUpISOyRD6hgoSg/KL2fETfGKUAY4SaUpoPFN/bxQkViqPQzMZEz1Si95U/M/rZzq69Asm0kyDoPOHooxjneBpEnjAJFDNc0MIlczciumISEK1yatqQnAXv7xMOmcN12m4d+f15lUZRwUdoWN0ilx0gZroFrVQG1GUo2f0it6sJ+vFerc+5qMrVrlTQ39gff4AAFCTrw==</latexit>
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