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Classical versus quantum thermalization

Classical

• The state becomes random. 
• All information encoded locally

How is this picture affected by the presence of an observer ?

Quantum

• Almost all information 
is encoded non-locally
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Google’s quantum supremacy experiment is in a sense 
a demonstration of quantum thermalization.

Sampling of local measurements at the output 
can test for presence of non-local encoding.

How this would the result be affected by 
intermittent measurements ?
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Measurement induced phase transition in hybrid quantum circuits
Skinner, Ruhman, Nahum PRX 2019;   
Li, Chen, Fisher  PRB 2018, 
Chan et. al. PRB 2019, …

The circuit generates an ensemble of quantum trajectories 
corresponding to sequences of measurement outcomes 

Measure with probability p

Ensemble averaged entanglement entropy
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Skinner, Ruhman, Nahum PRX 2019, 
Chan et. al. PRB 2019, …

The circuit generates an ensemble of quantum trajectories 
corresponding to sequences of measurement outcomes 

Ensemble averaged entanglement entropy
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A

Measurement induced phase transition in hybrid quantum circuits



Volume law phase: Scrambling unitary evolution encodes a finite density of logical 
qubits non locally thereby protecting them from being revealed by the measurements.

Emergent error correcting code finite code density (quantum channel capacity)

Choi, Bao, Qi and EA, PRL 2020

A
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Measurement induced phase transition in hybrid quantum circuits



Real circuits also suffer from decoherence !

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

Bath

A1 A2

Can we have large scale entanglement and 
entanglement  transitions in presence of decoherence?



This talk

• Preliminaries – mapping to stat-mech

• Entanglement transitions in circuits 
with decoherence

• Finite time teleportation transitions 
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|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

Bath

A1 A2



How to characterize the ensemble of trajectories

We need to consider fluctuations over the trajectories:
<latexit sha1_base64="PzuR3Pivo+W8AFrFbx9+lYjn8fM="></latexit>

Ok =
X

m

pm

 
h m|Ô| mi

h m| mi

!k

Can be captured by the dynamics of n-copies of the density matrix*:
<latexit sha1_base64="WqcB+rZtIyYJkSo2ThQ2ONiIzQM="></latexit>

⇢⌦n =
X

m

| mih m|⌦ | mih m|⌦ . . .⌦ | mih m| ⌘ |⇢(n)ii

This also captures purities and Renyi entropies * need auxiliary replicas
for correct averaging

<latexit sha1_base64="rC/HSbY0xvRhikW77wQTSIYk9GY="></latexit>

hÔi =
X

m

tr
⇣
| mih m|Ô

⌘
= tr

⇣
⇢avÔ

⌘
<latexit sha1_base64="5ANugAR4oIDLaluQLWwfKbFzm2w="></latexit>

⇢av ���!
t!1

1

Expectation values of observables over the ensemble are not interesting:



Simplest example: calculation of the purity
Dynamics of the doubled density matrix = contracting a tensor network

=

This is in general a very hard problem !

Computation of purity dictates a top boundary condition.



Intrinsic dynamical symmetry

The unitary gates and measurements preserve purity of the state

<latexit sha1_base64="WqcB+rZtIyYJkSo2ThQ2ONiIzQM="></latexit>

⇢⌦n =
X

m

| mih m|⌦ | mih m|⌦ . . .⌦ | mih m| ⌘ |⇢(n)ii

Global symmetry to permutations between kets and separately between bras

<latexit sha1_base64="kHtwnXGsFuswrSliellrtynqk9g=">AAACX3icbZDLSsNAFIan8VbrLdWVuAkWwVVJiqjLopsuK1gVbS0zk9N26CQTZk6EEvImbvWdXPomTtosbPXAwM93Lvzzs0QKg77/VXHW1jc2t6rbtZ3dvf0Dt374YFSqOfS4kko/MWpAihh6KFDCU6KBRkzCI5veFv3HN9BGqPgeZwkMIjqOxUhwihYNXbcfUZwwlj3nw9Zr1smHbsNv+vPy/oqgFA1SVndYr1z1Q8XTCGLkkhrzEvgJDjKqUXAJea2fGkgon9IxvFgZ0wjMIJtbz70zS0JvpLR9MXpz+nsjo5Exs4jZycKoWe0V8N9eQVApaZYMZMY6nEC4DBmLVoGS4YpzHF0PMhEnKULMF8ZHqfRQeUWuXig0cJQzKyjXwv7d4xOqKUeb/vJxTaeAea1mow5Wg/0rHlrN4LLp31002jdl6FVyQk7JOQnIFWmTDumSHuHkjbyTD/JZ+Xa2nH3HXYw6lXLniCyVc/wD15C4zQ==</latexit>

ZH

2 Due to conservation of hermiticity

<latexit sha1_base64="m7JbxmISkf2VvzsxApuyPM49mh4="></latexit>

(Sn ⇥ Sn)o ZH

2



Mapping to an effective classical “spin model”

Averaging over the unitaries enforces local pairing 
(identifying) forward-back branches of different copies. 
There are n! ways to pair

<latexit sha1_base64="Hy56Yl5WO7CccLskMtjsHVf8WTw="></latexit>

U ⌦ U? ⌦ . . .⌦ U ⌦ U?

For random unitaries: Nahum, Vijay and Haah, PRX 2018.  

Extension to Born measurements:  
Bao Choi and EA PRB 2020;
Jian, You, Vasseur and Ludwig PRB 2020

Contracting the tensor network = partition function 
of a classical “spin” model.
States of the spin = elements of the permutation group 

Broken symmetry phase volume law entanglement



Mapping to an effective classical “spin model”

Entanglement entropy = domain wall free energy

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c <latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c
<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

<latexit sha1_base64="6+iqo26+lpLe0E3c/tf+XsHRZqI="></latexit>

S(n)
A = F (n)

c,e � F (n)
0

Important difference from purely unitary circuits:

In unitary circuits the domain walls must 
obey light cone constraint.
( spin-model is at T=0 )

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c
<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c
<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

Cyclic permutation Identity permutation



Hybrid circuit coupled to a bath
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<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>
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<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

Bath

A1 A2

Coupling to a bath/decoherence breaks Sn symmetry 
= magnetic field favoring the identity permutation (e) 

Coupling to a bath at the edge imposes
= identity boundary condition on that edge: 

-

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e

A1 A2
<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e

A1 A2

<latexit sha1_base64="dtOLaRowFLDfJUPC9ih8GtDBLa0=">AAACW3icbZDLSsNAFIan8R6rVsWVm2AR6qYkKtaN4GXjsqK1BW3LZHLaDp3MhJkToYS8h1t9Kxe+i9PLwlYPDPx858I/f5gIbtD3vwrO0vLK6tr6hrtZ3NreKe3uPRuVagYNpoTSrZAaEFxCAzkKaCUaaBwKaIbDu3G/+QbacCWfcJRAO6Z9yXucUbSo89jJKvIk72Y33SC/6pbKftWflPdXBDNRJrOqd3cLtddIsTQGiUxQY14CP8F2RjVyJiB3X1MDCWVD2ocXKyWNwbSzie3cO7Yk8npK2yfRm9DfGxmNjRnFoZ2MKQ7MYm8M/+2NCSolzJyBzFiHA4jmYRjGi0CJaME59i7bGZdJiiDZ1HgvFR4qb5ypF3ENDMXICso0t3/32IBqytAmP39c0yFg7ro26mAx2L/i+bQaXFTPHs7L17ez0NfJITkiFRKQGrkm96ROGoQRTd7JB/ksfDtLjusUp6NOYbazT+bKOfgBHjO3DQ==</latexit>

S(n)
A1

=

There is still a measurement induced transition. But von the Neumann 
entropy is not a measure of quantum entanglement in the mixed state.

What is the quantum entanglement in the mixed volume law phase?



Logarithmic negativity – a measure of tri-partite entanglement

<latexit sha1_base64="p1ix8a7pK43uTki3C2BSZloptSc="></latexit>

E(n)
A1:A2

=
1

2� n
log

(
tr[(⇢T2

A )n]

tr⇢nA

)

<latexit sha1_base64="uA6yf+jaGbaS+F6dnl9OTAqUWnc="></latexit>

EA1:A2 = log k⇢T2
A k1

A1 A2

B

Partial transpose in A2

A measure (upper bound) of the number 
of distillable Bell-pairs between A1 and A2

Reyni Negativities (n>2) :



Page transition in negativity of random states (thermal states)

A1 A2

B

A1 A2

B

<latexit sha1_base64="4eC7SRUGlnyvY86+RpIclsaazeo="></latexit>

|B| < |A| ) EA1:A2 ⇠ ↵NA1

<latexit sha1_base64="24E4DcRa3LDxGUNvIprNUwjytFs="></latexit>

|B| > |A| ) EA1:A2 = 0

A large bath sucks the quantum 
life out of the system (region A).

Volume law entanglement !

No quantum entanglement!

Is this still true in the state produced by 
random unitaries and measurements?



Computing negativity in the effective stat-mech model

Different top boundary conditions than entropy:

A1 A2 B

(Example with n=4)

<latexit sha1_base64="mJclOMCRmazjktjeVA/VYRXLbrs=">AAACVnicbZDLSgMxFIYzo9Vab60u3QSLUDdlxhZ1IxTduKxgq6JFMplTG5pMhuSMUIY+hVt9L30ZMb0sbPVA4Oc7F/78USqFxSD48vyV1cLaenGjtLm1vbNbrux1rc4Mhw7XUpv7iFmQIoEOCpRwnxpgKpJwFw2vJv27VzBW6OQWRyn0FHtJRF9whg498AtaC08azePncjWoB9Oif0U4F1Uyr/ZzxTt7ijXPFCTIJbP2MQxS7OXMoOASxqWnzELK+JC9wKOTCVNge/nU8ZgeORLTvjbuJUin9PdGzpS1IxW5ScVwYJd7E/hvb0JQa2kXDOTWORxAvAijSC0DLeMl59g/7+UiSTOEhM+M9zNJUdNJnDQWBjjKkROMG+H+TvmAGcbRhb543LAh4LhUclGHy8H+Fd2Tenhab9w0q63LeehFckAOSY2E5Iy0yDVpkw7hRJE38k4+vE/v2y/467NR35vv7JOF8ss/zS+06A==</latexit>

c = (1234)

<latexit sha1_base64="+A66dpu+m8PmZSRhqZ6tfLIip1g=">AAACW3icbZDLSgMxFIbTqZc63lrFlZtgEerCMqPFuhGKblxWsCpoWzKZ0zY0MxmSM0IZ+h5u9a1c+C6ml4VtPRD4+c6FP3+QSGHQ875zTn5tfWOzsOVu7+zu7RdLB09GpZpDiyup9EvADEgRQwsFSnhJNLAokPAcDO8m/ed30Eao+BFHCbQj1o9FT3CGFnV4Jzv3xze0Uru88M+6xbJX9aZFV4U/F2Uyr2a3lKu/hYqnEcTIJTPm1fcSbGdMo+ASxu5baiBhfMj68GplzCIw7Wxqe0xPLQlpT2n7YqRT+ncjY5ExoyiwkxHDgVnuTeC/vQlBpaRZMJAZ63AA4SIMgmgZKBkuOcfedTsTcZIixHxmvJdKiopOMqWh0MBRjqxgXAv7d8oHTDOONvnF45oNAceua6P2l4NdFU8XVf+qevlQKzdu56EXyDE5IRXikzppkHvSJC3CiSYf5JN85X6cvOM6O7NRJzffOSQL5Rz9Arj8tc8=</latexit>

c�1 = (4321)
e = identity permutation

<latexit sha1_base64="p1ix8a7pK43uTki3C2BSZloptSc="></latexit>

E(n)
A1:A2

=
1

2� n
log

(
tr[(⇢T2

A )n]

tr⇢nA

)

Numerator:

transpose



Computing negativity in the effective stat-mech model

Different top boundary conditions than entropy:

A1 A2 B
<latexit sha1_base64="mJclOMCRmazjktjeVA/VYRXLbrs=">AAACVnicbZDLSgMxFIYzo9Vab60u3QSLUDdlxhZ1IxTduKxgq6JFMplTG5pMhuSMUIY+hVt9L30ZMb0sbPVA4Oc7F/78USqFxSD48vyV1cLaenGjtLm1vbNbrux1rc4Mhw7XUpv7iFmQIoEOCpRwnxpgKpJwFw2vJv27VzBW6OQWRyn0FHtJRF9whg498AtaC08azePncjWoB9Oif0U4F1Uyr/ZzxTt7ijXPFCTIJbP2MQxS7OXMoOASxqWnzELK+JC9wKOTCVNge/nU8ZgeORLTvjbuJUin9PdGzpS1IxW5ScVwYJd7E/hvb0JQa2kXDOTWORxAvAijSC0DLeMl59g/7+UiSTOEhM+M9zNJUdNJnDQWBjjKkROMG+H+TvmAGcbRhb543LAh4LhUclGHy8H+Fd2Tenhab9w0q63LeehFckAOSY2E5Iy0yDVpkw7hRJE38k4+vE/v2y/467NR35vv7JOF8ss/zS+06A==</latexit>

c = (1234)

<latexit sha1_base64="p1ix8a7pK43uTki3C2BSZloptSc="></latexit>

E(n)
A1:A2

=
1

2� n
log

(
tr[(⇢T2

A )n]

tr⇢nA

)

<latexit sha1_base64="mJclOMCRmazjktjeVA/VYRXLbrs=">AAACVnicbZDLSgMxFIYzo9Vab60u3QSLUDdlxhZ1IxTduKxgq6JFMplTG5pMhuSMUIY+hVt9L30ZMb0sbPVA4Oc7F/78USqFxSD48vyV1cLaenGjtLm1vbNbrux1rc4Mhw7XUpv7iFmQIoEOCpRwnxpgKpJwFw2vJv27VzBW6OQWRyn0FHtJRF9whg498AtaC08azePncjWoB9Oif0U4F1Uyr/ZzxTt7ijXPFCTIJbP2MQxS7OXMoOASxqWnzELK+JC9wKOTCVNge/nU8ZgeORLTvjbuJUin9PdGzpS1IxW5ScVwYJd7E/hvb0JQa2kXDOTWORxAvAijSC0DLeMl59g/7+UiSTOEhM+M9zNJUdNJnDQWBjjKkROMG+H+TvmAGcbRhb543LAh4LhUclGHy8H+Fd2Tenhab9w0q63LeehFckAOSY2E5Iy0yDVpkw7hRJE38k4+vE/v2y/467NR35vv7JOF8ss/zS+06A==</latexit>

c = (1234)

(Example with n=4)

Denominator (reference state):

e = identity permutation



Computing negativity in the effective “spin” model

Different top boundary conditions than entropy:
<latexit sha1_base64="p1ix8a7pK43uTki3C2BSZloptSc="></latexit>

E(n)
A1:A2

=
1

2� n
log

(
tr[(⇢T2

A )n]

tr⇢nA

)

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c
A1 A2

<latexit sha1_base64="DTAswrKEFZ+qbw0gzmf6X5O6I68=">AAACU3icbZDNTsJAFIWnFRVRFHTpppGYuJG0asQl0Y1LTOQnASTT6QVGpp1m5taENLyDW30vFz6LG6fAQsCbTHLy3Z+cOX4suEbX/bbsrdz2zm5+r7B/UDw8KpWPW1omikGTSSFVx6caBI+giRwFdGIFNPQFtP3JQ9Zvv4HSXEbPOI2hH9JRxIecUTSoxV7SS282KFXcqjsvZ1N4S1Ehy2oMylatF0iWhBAhE1TrrufG2E+pQs4EzAq9RENM2YSOoGtkREPQ/XRud+acGxI4Q6nMi9CZ078bKQ21noa+mQwpjvV6L4P/9jKCUgq9YiDVxuEYglXo++E6kCJYc47Du37KozhBiNjC+DARDkony9IJuAKGYmoEZYqbvztsTBVlaBJfPa7oBHBWKJiovfVgN0XrqurdVq+fbir1+2XoeXJKzsgF8UiN1MkjaZAmYeSVvJMP8ml9WT+2becWo7a13DkhK2UXfwHNKbUG</latexit>

c�1 <latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e
B

<latexit sha1_base64="ZMfIMDEU+D7GXHpU7aV29BNFTB4="></latexit>

E(n)
A1:A2

=

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c
A1 A2

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e
B

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

-

Imposes a (c,c-1) domain wall between A1 and A2



Negativity page transition in random unitary circuits

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>
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|0i
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Bath

A1 A2

A1 A2 B

<latexit sha1_base64="ZMfIMDEU+D7GXHpU7aV29BNFTB4="></latexit>

E(n)
A1:A2

=

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c
A1 A2

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e
B

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

-
<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

<latexit sha1_base64="DTAswrKEFZ+qbw0gzmf6X5O6I68=">AAACU3icbZDNTsJAFIWnFRVRFHTpppGYuJG0asQl0Y1LTOQnASTT6QVGpp1m5taENLyDW30vFz6LG6fAQsCbTHLy3Z+cOX4suEbX/bbsrdz2zm5+r7B/UDw8KpWPW1omikGTSSFVx6caBI+giRwFdGIFNPQFtP3JQ9Zvv4HSXEbPOI2hH9JRxIecUTSoxV7SS282KFXcqjsvZ1N4S1Ehy2oMylatF0iWhBAhE1TrrufG2E+pQs4EzAq9RENM2YSOoGtkREPQ/XRud+acGxI4Q6nMi9CZ078bKQ21noa+mQwpjvV6L4P/9jKCUgq9YiDVxuEYglXo++E6kCJYc47Du37KozhBiNjC+DARDkony9IJuAKGYmoEZYqbvztsTBVlaBJfPa7oBHBWKJiovfVgN0XrqurdVq+fbir1+2XoeXJKzsgF8UiN1MkjaZAmYeSVvJMP8ml9WT+2becWo7a13DkhK2UXfwHNKbUG</latexit>

c�1 <latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e
<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c
<latexit sha1_base64="DTAswrKEFZ+qbw0gzmf6X5O6I68=">AAACU3icbZDNTsJAFIWnFRVRFHTpppGYuJG0asQl0Y1LTOQnASTT6QVGpp1m5taENLyDW30vFz6LG6fAQsCbTHLy3Z+cOX4suEbX/bbsrdz2zm5+r7B/UDw8KpWPW1omikGTSSFVx6caBI+giRwFdGIFNPQFtP3JQ9Zvv4HSXEbPOI2hH9JRxIecUTSoxV7SS282KFXcqjsvZ1N4S1Ehy2oMylatF0iWhBAhE1TrrufG2E+pQs4EzAq9RENM2YSOoGtkREPQ/XRud+acGxI4Q6nMi9CZ078bKQ21noa+mQwpjvV6L4P/9jKCUgq9YiDVxuEYglXo++E6kCJYc47Du37KozhBiNjC+DARDkony9IJuAKGYmoEZYqbvztsTBVlaBJfPa7oBHBWKJiovfVgN0XrqurdVq+fbir1+2XoeXJKzsgF8UiN1MkjaZAmYeSVvJMP8ml9WT+2becWo7a13DkhK2UXfwHNKbUG</latexit>

c�1 <latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e

- Domain walls must follow light cone constraint

- Ansatz for domain wall tension between s and t domains:

<latexit sha1_base64="Qt0vy0S8JkUC1r83pHdZB307VSU=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoNZkWK46NWdZ9qZwM1ElWTWHFas+CCRLQoiQCap133Vi9FKqkDMB89Ig0RBTNqVj6BsZ0RC0ly6dzu1LQwJ7JJV5EdpL+ncjpaHWs9A3kyHFiV7vLeC/vQVBKYXOGUi1cTiBIA99P1wHUgRrznF076U8ihOEiK2MjxJho7QXMdoBV8BQzIygTHHzd5tNqKIMTdj544pOAeelkonaXQ92U3Sua+5d7aZ1W208ZKEXyTm5IFfEJXXSIE+kSdqEESCv5I28Wx/Wl/Vt/axGC1a2c0ZyVSj+AhfXtSM=</latexit>

h

<latexit sha1_base64="Nqg8QB2viz4OegsRbKhRmiJSGN8="></latexit>

f�⌧ = f0 · |��1⌧ | number of transpositions

Case |A|>|B| :

<latexit sha1_base64="1JpFs5ravG5ZTeStkWpzUfVHHHg=">AAACXnicbZDLSsNAFIan8VbrpVU3gpvBIrgqiYp1I3jZuHChYFWwJZxMTu3QSSbMnAgl9Enc6kO581GcXha2emDg5zsX/vmjTElLvv9V8hYWl5ZXyquVtfWNzWpta/vR6twIbAmttHmOwKKSKbZIksLnzCAkkcKnqH896j+9obFSpw80yLCTwGsqu1IAORTWqudtUFkP+G1YXIbBMKzV/YY/Lv5XBFNRZ9O6C7dKzXasRZ5gSkKBtS+Bn1GnAENSKBxW2rnFDEQfXvHFyRQStJ1i7HzIDxyJeVcb91LiY/p7o4DE2kESuckEqGfneyP4b29ESGtlZwwU1jnsYTwLoyiZB1rFc86pe9YpZJrlhKmYGO/mipPmo1h5LA0KUgMnQBjp/s5FDwwIcuHPHjfQRxpWKi7qYD7Yv+LxqBGcNo7vT+oXV9PQy2yP7bNDFrAmu2A37I61mGA5e2cf7LP07S17G151MuqVpjs7bKa83R+Pqreu</latexit>

= ↵LA1
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A1 A2 B

<latexit sha1_base64="ZMfIMDEU+D7GXHpU7aV29BNFTB4="></latexit>

E(n)
A1:A2

=

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

A1 A2
<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e
B

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

-
<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c
<latexit sha1_base64="DTAswrKEFZ+qbw0gzmf6X5O6I68=">AAACU3icbZDNTsJAFIWnFRVRFHTpppGYuJG0asQl0Y1LTOQnASTT6QVGpp1m5taENLyDW30vFz6LG6fAQsCbTHLy3Z+cOX4suEbX/bbsrdz2zm5+r7B/UDw8KpWPW1omikGTSSFVx6caBI+giRwFdGIFNPQFtP3JQ9Zvv4HSXEbPOI2hH9JRxIecUTSoxV7SS282KFXcqjsvZ1N4S1Ehy2oMylatF0iWhBAhE1TrrufG2E+pQs4EzAq9RENM2YSOoGtkREPQ/XRud+acGxI4Q6nMi9CZ078bKQ21noa+mQwpjvV6L4P/9jKCUgq9YiDVxuEYglXo++E6kCJYc47Du37KozhBiNjC+DARDkony9IJuAKGYmoEZYqbvztsTBVlaBJfPa7oBHBWKJiovfVgN0XrqurdVq+fbir1+2XoeXJKzsgF8UiN1MkjaZAmYeSVvJMP8ml9WT+2becWo7a13DkhK2UXfwHNKbUG</latexit>

c�1 <latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e

- Domain walls must follow light cone constraint

- Ansatz for domain wall tension between s and t domains:

<latexit sha1_base64="Qt0vy0S8JkUC1r83pHdZB307VSU=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoNZkWK46NWdZ9qZwM1ElWTWHFas+CCRLQoiQCap133Vi9FKqkDMB89Ig0RBTNqVj6BsZ0RC0ly6dzu1LQwJ7JJV5EdpL+ncjpaHWs9A3kyHFiV7vLeC/vQVBKYXOGUi1cTiBIA99P1wHUgRrznF076U8ihOEiK2MjxJho7QXMdoBV8BQzIygTHHzd5tNqKIMTdj544pOAeelkonaXQ92U3Sua+5d7aZ1W208ZKEXyTm5IFfEJXXSIE+kSdqEESCv5I28Wx/Wl/Vt/axGC1a2c0ZyVSj+AhfXtSM=</latexit>

h

<latexit sha1_base64="Nqg8QB2viz4OegsRbKhRmiJSGN8="></latexit>

f�⌧ = f0 · |��1⌧ | number of transpositions

Case |A|<|B| :

Nahum, Vijay and Haah, PRX 2018

No extensive negativity

<latexit sha1_base64="DTAswrKEFZ+qbw0gzmf6X5O6I68=">AAACU3icbZDNTsJAFIWnFRVRFHTpppGYuJG0asQl0Y1LTOQnASTT6QVGpp1m5taENLyDW30vFz6LG6fAQsCbTHLy3Z+cOX4suEbX/bbsrdz2zm5+r7B/UDw8KpWPW1omikGTSSFVx6caBI+giRwFdGIFNPQFtP3JQ9Zvv4HSXEbPOI2hH9JRxIecUTSoxV7SS282KFXcqjsvZ1N4S1Ehy2oMylatF0iWhBAhE1TrrufG2E+pQs4EzAq9RENM2YSOoGtkREPQ/XRud+acGxI4Q6nMi9CZ078bKQ21noa+mQwpjvV6L4P/9jKCUgq9YiDVxuEYglXo++E6kCJYc47Du37KozhBiNjC+DARDkony9IJuAKGYmoEZYqbvztsTBVlaBJfPa7oBHBWKJiovfVgN0XrqurdVq+fbir1+2XoeXJKzsgF8UiN1MkjaZAmYeSVvJMP8ml9WT+2becWo7a13DkhK2UXfwHNKbUG</latexit>

c�1

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e
<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

<latexit sha1_base64="795rfz4BhuiGpbPhVGszie85ED8=">AAACT3icbZBLS8NAFIUn9dXWV6tLN8EiuCqJinUjFN24rGIf0JYymdy0QyeZMHMjlNB/4Fb/l0t/iTtxUrOwrRcGDt+5M5w5Xiy4Rsf5tAobm1vbO8VSeXdv/+CwUj3qaJkoBm0mhVQ9j2oQPII2chTQixXQ0BPQ9ab3md99AaW5jJ5xFsMwpOOIB5xRNOjp1hlVak7dWYy9Ltxc1Eg+rVHVagx8yZIQImSCat13nRiHKVXImYB5eZBoiCmb0jH0jYxoCHqYLqLO7TNDfDuQypwI7QX9eyOlodaz0DObIcWJXvUy+K+XEZRS6KUAqTYJJ+AvQ88LV4EU/kpyDG6GKY/iBCFiv8GDRNgo7axH2+cKGIqZEZQpbv5uswlVlKFpe/lxRaeA83LZVO2uFrsuOhd197p++XhVa97lpRfJCTkl58QlDdIkD6RF2oSRgLySN/JufVhf1nchXy1YuTgmS1Mo/QAmErQz</latexit>

= 0

Negativity page transition in random unitary circuits

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

Bath

A1 A2



Negativity “Page” transition in hybrid quantum circuits (mean field theory)

A1 A2 B

<latexit sha1_base64="ZMfIMDEU+D7GXHpU7aV29BNFTB4="></latexit>

E(n)
A1:A2

=

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c
A1 A2

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e
B

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

-
<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

<latexit sha1_base64="DTAswrKEFZ+qbw0gzmf6X5O6I68=">AAACU3icbZDNTsJAFIWnFRVRFHTpppGYuJG0asQl0Y1LTOQnASTT6QVGpp1m5taENLyDW30vFz6LG6fAQsCbTHLy3Z+cOX4suEbX/bbsrdz2zm5+r7B/UDw8KpWPW1omikGTSSFVx6caBI+giRwFdGIFNPQFtP3JQ9Zvv4HSXEbPOI2hH9JRxIecUTSoxV7SS282KFXcqjsvZ1N4S1Ehy2oMylatF0iWhBAhE1TrrufG2E+pQs4EzAq9RENM2YSOoGtkREPQ/XRud+acGxI4Q6nMi9CZ078bKQ21noa+mQwpjvV6L4P/9jKCUgq9YiDVxuEYglXo++E6kCJYc47Du37KozhBiNjC+DARDkony9IJuAKGYmoEZYqbvztsTBVlaBJfPa7oBHBWKJiovfVgN0XrqurdVq+fbir1+2XoeXJKzsgF8UiN1MkjaZAmYeSVvJMP8ml9WT+2becWo7a13DkhK2UXfwHNKbUG</latexit>
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- No strict light cone

- Ansatz for domain wall tension between s and t domains:
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h

Case |A|>|B| :

Volume law
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|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

Bath

A1 A2

<latexit sha1_base64="Y78cN7SR5LAn6tiqDeh/CPwoWPU="></latexit>

f�⌧ = f0 · |��1⌧ | · �(p)

<latexit sha1_base64="5SIrpPsdMPF3/42lBKcHbBY0G2w="></latexit>

= ↵>LA1

This is the same as the unitary circuit. More interesting is the large bath case:



- No strict light cone

- Ansatz for domain wall tension between s and t domains:

Case |A<|B| :

<latexit sha1_base64="Y78cN7SR5LAn6tiqDeh/CPwoWPU="></latexit>

f�⌧ = f0 · |��1⌧ | · �(p)

A1 A2 B

<latexit sha1_base64="ZMfIMDEU+D7GXHpU7aV29BNFTB4="></latexit>

E(n)
A1:A2

=

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c
A1 A2

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e
B

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

-
<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c
<latexit sha1_base64="DTAswrKEFZ+qbw0gzmf6X5O6I68=">AAACU3icbZDNTsJAFIWnFRVRFHTpppGYuJG0asQl0Y1LTOQnASTT6QVGpp1m5taENLyDW30vFz6LG6fAQsCbTHLy3Z+cOX4suEbX/bbsrdz2zm5+r7B/UDw8KpWPW1omikGTSSFVx6caBI+giRwFdGIFNPQFtP3JQ9Zvv4HSXEbPOI2hH9JRxIecUTSoxV7SS282KFXcqjsvZ1N4S1Ehy2oMylatF0iWhBAhE1TrrufG2E+pQs4EzAq9RENM2YSOoGtkREPQ/XRud+acGxI4Q6nMi9CZ078bKQ21noa+mQwpjvV6L4P/9jKCUgq9YiDVxuEYglXo++E6kCJYc47Du37KozhBiNjC+DARDkony9IJuAKGYmoEZYqbvztsTBVlaBJfPa7oBHBWKJiovfVgN0XrqurdVq+fbir1+2XoeXJKzsgF8UiN1MkjaZAmYeSVvJMP8ml9WT+2becWo7a13DkhK2UXfwHNKbUG</latexit>

c�1 <latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e

<latexit sha1_base64="Qt0vy0S8JkUC1r83pHdZB307VSU=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoNZkWK46NWdZ9qZwM1ElWTWHFas+CCRLQoiQCap133Vi9FKqkDMB89Ig0RBTNqVj6BsZ0RC0ly6dzu1LQwJ7JJV5EdpL+ncjpaHWs9A3kyHFiV7vLeC/vQVBKYXOGUi1cTiBIA99P1wHUgRrznF076U8ihOEiK2MjxJho7QXMdoBV8BQzIygTHHzd5tNqKIMTdj544pOAeelkonaXQ92U3Sua+5d7aZ1W208ZKEXyTm5IFfEJXXSIE+kSdqEESCv5I28Wx/Wl/Vt/axGC1a2c0ZyVSj+AhfXtSM=</latexit>

h

<latexit sha1_base64="DTAswrKEFZ+qbw0gzmf6X5O6I68=">AAACU3icbZDNTsJAFIWnFRVRFHTpppGYuJG0asQl0Y1LTOQnASTT6QVGpp1m5taENLyDW30vFz6LG6fAQsCbTHLy3Z+cOX4suEbX/bbsrdz2zm5+r7B/UDw8KpWPW1omikGTSSFVx6caBI+giRwFdGIFNPQFtP3JQ9Zvv4HSXEbPOI2hH9JRxIecUTSoxV7SS282KFXcqjsvZ1N4S1Ehy2oMylatF0iWhBAhE1TrrufG2E+pQs4EzAq9RENM2YSOoGtkREPQ/XRud+acGxI4Q6nMi9CZ078bKQ21noa+mQwpjvV6L4P/9jKCUgq9YiDVxuEYglXo++E6kCJYc47Du37KozhBiNjC+DARDkony9IJuAKGYmoEZYqbvztsTBVlaBJfPa7oBHBWKJiovfVgN0XrqurdVq+fbir1+2XoeXJKzsgF8UiN1MkjaZAmYeSVvJMP8ml9WT+2becWo7a13DkhK2UXfwHNKbUG</latexit>

c�1

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e
<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

<latexit sha1_base64="z4I/ChQI6wd4gObyqpQPE9RYucA="></latexit>

= ↵<LA1

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
<latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit><latexit sha1_base64="JrTQAfMv9YkucWFemezYimI0Qgg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrZV2qVk02kbmmSXJCuUtb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyWCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotY30fUoOAKG5ZbgfeJRiojga1odD2ttx5RGx6rOztOMJR0oHifM2qd9fDkdzRVA4HdcsWv+jORZQhyqECuerf81enFLJWoLBPUmHbgJzbMqLacCZyUOqnBhLIRHWDboaISTZjNFp6QE+f0SD/W7ilLZu7viYxKY8Yycp2S2qFZrE3N/2rt1PYvw4yrJLWo2PyjfiqIjcn0etLjGpkVYweUae52JWxINWXWZVRyIQSLJy9D86waOL49r9Su8jiKcATHcAoBXEANbqAODWAg4Rle4c3T3ov37n3MWwtePnMIf+R9/gC1K5BV</latexit>

|0i
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Bath

A1 A2

Negativity “Page” transition in hybrid quantum circuits (mean field theory)
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<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c<latexit sha1_base64="Qt0vy0S8JkUC1r83pHdZB307VSU=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoNZkWK46NWdZ9qZwM1ElWTWHFas+CCRLQoiQCap133Vi9FKqkDMB89Ig0RBTNqVj6BsZ0RC0ly6dzu1LQwJ7JJV5EdpL+ncjpaHWs9A3kyHFiV7vLeC/vQVBKYXOGUi1cTiBIA99P1wHUgRrznF076U8ihOEiK2MjxJho7QXMdoBV8BQzIygTHHzd5tNqKIMTdj544pOAeelkonaXQ92U3Sua+5d7aZ1W208ZKEXyTm5IFfEJXXSIE+kSdqEESCv5I28Wx/Wl/Vt/axGC1a2c0ZyVSj+AhfXtSM=</latexit>

h

<latexit sha1_base64="DTAswrKEFZ+qbw0gzmf6X5O6I68=">AAACU3icbZDNTsJAFIWnFRVRFHTpppGYuJG0asQl0Y1LTOQnASTT6QVGpp1m5taENLyDW30vFz6LG6fAQsCbTHLy3Z+cOX4suEbX/bbsrdz2zm5+r7B/UDw8KpWPW1omikGTSSFVx6caBI+giRwFdGIFNPQFtP3JQ9Zvv4HSXEbPOI2hH9JRxIecUTSoxV7SS282KFXcqjsvZ1N4S1Ehy2oMylatF0iWhBAhE1TrrufG2E+pQs4EzAq9RENM2YSOoGtkREPQ/XRud+acGxI4Q6nMi9CZ078bKQ21noa+mQwpjvV6L4P/9jKCUgq9YiDVxuEYglXo++E6kCJYc47Du37KozhBiNjC+DARDkony9IJuAKGYmoEZYqbvztsTBVlaBJfPa7oBHBWKJiovfVgN0XrqurdVq+fbir1+2XoeXJKzsgF8UiN1MkjaZAmYeSVvJMP8ml9WT+2becWo7a13DkhK2UXfwHNKbUG</latexit>

c�1

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e
<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

<latexit sha1_base64="z4I/ChQI6wd4gObyqpQPE9RYucA="></latexit>

= ↵<LA1

Mean field picture suggests a small non-vanishing 
volume law coefficient even for infinite bath 

Compare with the unitary circuit (|A|<|B|)

<latexit sha1_base64="ZMfIMDEU+D7GXHpU7aV29BNFTB4="></latexit>

E(n)
A1:A2

= -
<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c<latexit sha1_base64="Qt0vy0S8JkUC1r83pHdZB307VSU=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoNZkWK46NWdZ9qZwM1ElWTWHFas+CCRLQoiQCap133Vi9FKqkDMB89Ig0RBTNqVj6BsZ0RC0ly6dzu1LQwJ7JJV5EdpL+ncjpaHWs9A3kyHFiV7vLeC/vQVBKYXOGUi1cTiBIA99P1wHUgRrznF076U8ihOEiK2MjxJho7QXMdoBV8BQzIygTHHzd5tNqKIMTdj544pOAeelkonaXQ92U3Sua+5d7aZ1W208ZKEXyTm5IFfEJXXSIE+kSdqEESCv5I28Wx/Wl/Vt/axGC1a2c0ZyVSj+AhfXtSM=</latexit>

h

<latexit sha1_base64="DTAswrKEFZ+qbw0gzmf6X5O6I68=">AAACU3icbZDNTsJAFIWnFRVRFHTpppGYuJG0asQl0Y1LTOQnASTT6QVGpp1m5taENLyDW30vFz6LG6fAQsCbTHLy3Z+cOX4suEbX/bbsrdz2zm5+r7B/UDw8KpWPW1omikGTSSFVx6caBI+giRwFdGIFNPQFtP3JQ9Zvv4HSXEbPOI2hH9JRxIecUTSoxV7SS282KFXcqjsvZ1N4S1Ehy2oMylatF0iWhBAhE1TrrufG2E+pQs4EzAq9RENM2YSOoGtkREPQ/XRud+acGxI4Q6nMi9CZ078bKQ21noa+mQwpjvV6L4P/9jKCUgq9YiDVxuEYglXo++E6kCJYc47Du37KozhBiNjC+DARDkony9IJuAKGYmoEZYqbvztsTBVlaBJfPa7oBHBWKJiovfVgN0XrqurdVq+fbir1+2XoeXJKzsgF8UiN1MkjaZAmYeSVvJMP8ml9WT+2becWo7a13DkhK2UXfwHNKbUG</latexit>

c�1

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e
<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c

<latexit sha1_base64="795rfz4BhuiGpbPhVGszie85ED8=">AAACT3icbZBLS8NAFIUn9dXWV6tLN8EiuCqJinUjFN24rGIf0JYymdy0QyeZMHMjlNB/4Fb/l0t/iTtxUrOwrRcGDt+5M5w5Xiy4Rsf5tAobm1vbO8VSeXdv/+CwUj3qaJkoBm0mhVQ9j2oQPII2chTQixXQ0BPQ9ab3md99AaW5jJ5xFsMwpOOIB5xRNOjp1hlVak7dWYy9Ltxc1Eg+rVHVagx8yZIQImSCat13nRiHKVXImYB5eZBoiCmb0jH0jYxoCHqYLqLO7TNDfDuQypwI7QX9eyOlodaz0DObIcWJXvUy+K+XEZRS6KUAqTYJJ+AvQ88LV4EU/kpyDG6GKY/iBCFiv8GDRNgo7axH2+cKGIqZEZQpbv5uswlVlKFpe/lxRaeA83LZVO2uFrsuOhd197p++XhVa97lpRfJCTkl58QlDdIkD6RF2oSRgLySN/JufVhf1nchXy1YuTgmS1Mo/QAmErQz</latexit>

= 0

Unitary:

Unitary + measurement:



Numerical simulation of a Clifford circuit

We keep NA= 2NB .  Increasing p (measurement rate on A) effectively decreases 
the size of A by decreasing the code density = number of logical qubits. 

Measurement induced 
entanglement transition

Negativity “Page” transition due 
to reduction in code density

<latexit sha1_base64="ESVpRK/b1rMV1k5aS14eK/ccUHc=">AAACU3icbZDLTsJAFIanFRVRFHTpppGYuCKtEnFjgrpxZTCRSwKETKcHGJl2mplTE9LwDm71vVz4LG4cLgsBTzLJn+9c8s/vx4JrdN1vy97KbO/sZvdy+wf5w6NC8bipZaIYNJgUUrV9qkHwCBrIUUA7VkBDX0DLHz/M+q03UJrL6AUnMfRCOoz4gDOKBjWf+ne3FbdfKLlld17OpvCWokSWVe8XrWo3kCwJIUImqNYdz42xl1KFnAmY5rqJhpiyMR1Cx8iIhqB76dzu1Dk3JHAGUpkXoTOnfzdSGmo9CX0zGVIc6fXeDP7bmxGUUugVA6k2DkcQrELfD9eBFMGacxzc9FIexQlCxBbGB4lwUDqzLJ2AK2AoJkZQprj5u8NGVFGGJvHV44qOAae5nInaWw92UzQvy951+eq5UqrdL0PPklNyRi6IR6qkRh5JnTQII6/knXyQT+vL+rFtO7MYta3lzglZKTv/C8fatH4=</latexit>

NA = 40

<latexit sha1_base64="YscF4nNYieN9qojeUzL/ITcy3Es=">AAACVHicbZBNSwJBGMdn1yyzN61jlyUJOsmuSXYJrC6dwiBfQEVmZx91cHZnmXk2kMUP0bW+V9B36dD4ckjtgYE/v+eF//z9WHCNrvtt2Zmd7O5ebj9/cHh0fFIonra0TBSDJpNCqo5PNQgeQRM5CujECmjoC2j7k8d5v/0GSnMZveI0hn5IRxEfckbRoPbz4P6uUnUHhZJbdhflbAtvJUpkVY1B0ar1AsmSECJkgmrd9dwY+ylVyJmAWb6XaIgpm9ARdI2MaAi6ny78zpxLQwJnKJV5EToL+ncjpaHW09A3kyHFsd7szeG/vTlBKYVeM5Bq43AMwTr0/XATSBFsOMfhbT/lUZwgRGxpfJgIB6UzD9MJuAKGYmoEZYqbvztsTBVlaCJfP67oBHCWz5uovc1gt0WrUvZuytcv1VL9YRV6jpyTC3JFPFIjdfJEGqRJGJmQd/JBPq0v68fO2NnlqG2tds7IWtnHv06AtLo=</latexit>

NA = 240

“Infinite” bath volume 
law phase (?)

Area law phase



The infinite bath volume law phase

p = 0.1

Take a large bath:  NB= 2 NA

Suggestive of a volume law



Speculation on stabilizer length distribution with edge decoherence

Hybrid circuits: Li, Chen and Fisher PRB 2019

Measurements destroy long 
stabilizers and create short ones  

Large scale entanglement is carried by long stabilizers

Pure state N stabilizers = N qubits

Condensate at L/2 volume law

Coupling to decoherence at the edge:

Mixed state N stabilizers < N qubits

Measurements 
inject short stabilizers

Decoherence eliminates 
long stabilizers preferably

stabilizer cascade



Summary

Measurement induced phases and phase transitions in 
the entanglement negativity in presence of a bath

Possible volume law negativity phase 
despite coupling to an infinite bath (?)

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c
<latexit sha1_base64="Qt0vy0S8JkUC1r83pHdZB307VSU=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoNZkWK46NWdZ9qZwM1ElWTWHFas+CCRLQoiQCap133Vi9FKqkDMB89Ig0RBTNqVj6BsZ0RC0ly6dzu1LQwJ7JJV5EdpL+ncjpaHWs9A3kyHFiV7vLeC/vQVBKYXOGUi1cTiBIA99P1wHUgRrznF076U8ihOEiK2MjxJho7QXMdoBV8BQzIygTHHzd5tNqKIMTdj544pOAeelkonaXQ92U3Sua+5d7aZ1W208ZKEXyTm5IFfEJXXSIE+kSdqEESCv5I28Wx/Wl/Vt/axGC1a2c0ZyVSj+AhfXtSM=</latexit>

h

<latexit sha1_base64="DTAswrKEFZ+qbw0gzmf6X5O6I68=">AAACU3icbZDNTsJAFIWnFRVRFHTpppGYuJG0asQl0Y1LTOQnASTT6QVGpp1m5taENLyDW30vFz6LG6fAQsCbTHLy3Z+cOX4suEbX/bbsrdz2zm5+r7B/UDw8KpWPW1omikGTSSFVx6caBI+giRwFdGIFNPQFtP3JQ9Zvv4HSXEbPOI2hH9JRxIecUTSoxV7SS282KFXcqjsvZ1N4S1Ehy2oMylatF0iWhBAhE1TrrufG2E+pQs4EzAq9RENM2YSOoGtkREPQ/XRud+acGxI4Q6nMi9CZ078bKQ21noa+mQwpjvV6L4P/9jKCUgq9YiDVxuEYglXo++E6kCJYc47Du37KozhBiNjC+DARDkony9IJuAKGYmoEZYqbvztsTBVlaBJfPa7oBHBWKJiovfVgN0XrqurdVq+fbir1+2XoeXJKzsgF8UiN1MkjaZAmYeSVvJMP8ml9WT+2becWo7a13DkhK2UXfwHNKbUG</latexit>

c�1

<latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e

<latexit sha1_base64="3X9ub5yti0FgYoy6oSkoJ5jbYH8=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYblqtOzVmWvSncTFRJVs1hxaoPAsmSECJkgmrdd50YvZQq5EzAvDRINMSUTekY+kZGNATtpUunc/vSkMAeSWVehPaS/t1Iaaj1LPTNZEhxotd7C/hvb0FQSqFzBlJtHE4gyEPfD9eBFMGacxzdeymP4gQhYivjo0TYKO1FjHbAFTAUMyMoU9z83WYTqihDE3b+uKJTwHmpZKJ214PdFJ3rmntXu2ndVhsPWehFck4uyBVxSZ00yBNpkjZhBMgreSPv1of1ZX1bP6vRgpXtnJFcFYq/DkW1Hg==</latexit>c
<latexit sha1_base64="DTAswrKEFZ+qbw0gzmf6X5O6I68=">AAACU3icbZDNTsJAFIWnFRVRFHTpppGYuJG0asQl0Y1LTOQnASTT6QVGpp1m5taENLyDW30vFz6LG6fAQsCbTHLy3Z+cOX4suEbX/bbsrdz2zm5+r7B/UDw8KpWPW1omikGTSSFVx6caBI+giRwFdGIFNPQFtP3JQ9Zvv4HSXEbPOI2hH9JRxIecUTSoxV7SS282KFXcqjsvZ1N4S1Ehy2oMylatF0iWhBAhE1TrrufG2E+pQs4EzAq9RENM2YSOoGtkREPQ/XRud+acGxI4Q6nMi9CZ078bKQ21noa+mQwpjvV6L4P/9jKCUgq9YiDVxuEYglXo++E6kCJYc47Du37KozhBiNjC+DARDkony9IJuAKGYmoEZYqbvztsTBVlaBJfPa7oBHBWKJiovfVgN0XrqurdVq+fbir1+2XoeXJKzsgF8UiN1MkjaZAmYeSVvJMP8ml9WT+2becWo7a13DkhK2UXfwHNKbUG</latexit>

c�1 <latexit sha1_base64="Fe7I0D9HkXdHiaa5eKnZ0Hyy+GY=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoBYMy1Wn5izL3hRuJqokq+awYtUHgWRJCBEyQbXuu06MXkoVciZgXhokGmLKpnQMfSMjGoL20qXTuX1pSGCPpDIvQntJ/26kNNR6FvpmMqQ40eu9Bfy3tyAopdA5A6k2DicQ5KHvh+tAimDNOY7uvZRHcYIQsZXxUSJslPYiRjvgChiKmRGUKW7+brMJVZShCTt/XNEp4LxUMlG768Fuis51zb2r3bRuq42HLPQiOScX5Iq4pE4a5Ik0SZswAuSVvJF368P6sr6tn9Vowcp2zkiuCsVfEhm1IA==</latexit>e

<latexit sha1_base64="Qt0vy0S8JkUC1r83pHdZB307VSU=">AAACTnicbZDLSsNAFIYn9VbrrdWlm2ARXJVExbosunHZgr1AG8pkctoOnWTCzIlQQp/Arb6XW1/Enei0zcK0Hhj4+c6Ff34/Flyj43xaha3tnd294n7p4PDo+KRcOe1omSgGbSaFVD2fahA8gjZyFNCLFdDQF9D1p4+LfvcFlOYyesZZDF5IxxEfcUbRoNZkWK46NWdZ9qZwM1ElWTWHFas+CCRLQoiQCap133Vi9FKqkDMB89Ig0RBTNqVj6BsZ0RC0ly6dzu1LQwJ7JJV5EdpL+ncjpaHWs9A3kyHFiV7vLeC/vQVBKYXOGUi1cTiBIA99P1wHUgRrznF076U8ihOEiK2MjxJho7QXMdoBV8BQzIygTHHzd5tNqKIMTdj544pOAeelkonaXQ92U3Sua+5d7aZ1W208ZKEXyTm5IFfEJXXSIE+kSdqEESCv5I28Wx/Wl/Vt/axGC1a2c0ZyVSj+AhfXtSM=</latexit>
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