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For pure state Entanglement 
entropy (EE) is good measure of  
correlation between subsystem

⇢ =
X

n

pn| n ><  n|
<latexit sha1_base64="YVVnfW4hcLjoTQQhzRt/VXfOMHE=">AAACDnicbZBPS8MwGMbT+W/Of1WPXopD8TRaEVRQGXrxOMG6wVpKmqVbWJKWJBVGt2/gxa/ixYOKV8/e/DamWwXdfCHhx/O8L8n7hAklUtn2l1Gam19YXCovV1ZW19Y3zM2tOxmnAmEXxTQWrRBKTAnHriKK4lYiMGQhxc2wf5X7zXssJIn5rRok2Gewy0lEEFRaCsx9T/Tic0+mLMj4KMmvoZdIksPF2Q8NA7Nq1+xxWbPgFFAFRTUC89PrxChlmCtEoZRtx06Un0GhCKJ4VPFSiROI+rCL2xo5ZFj62XifkbWnlY4VxUIfrqyx+nsig0zKAQt1J4OqJ6e9XPzPa6cqOvEzwpNUYY4mD0UptVRs5eFYHSIwUnSgASJB9F8t1IMCIqUjrOgQnOmVZ8E9rJ3WnJujav2ySKMMdsAuOAAOOAZ1cA0awAUIPIAn8AJejUfj2Xgz3ietJaOY2QZ/yvj4Bo0UndQ=</latexit><latexit sha1_base64="YVVnfW4hcLjoTQQhzRt/VXfOMHE=">AAACDnicbZBPS8MwGMbT+W/Of1WPXopD8TRaEVRQGXrxOMG6wVpKmqVbWJKWJBVGt2/gxa/ixYOKV8/e/DamWwXdfCHhx/O8L8n7hAklUtn2l1Gam19YXCovV1ZW19Y3zM2tOxmnAmEXxTQWrRBKTAnHriKK4lYiMGQhxc2wf5X7zXssJIn5rRok2Gewy0lEEFRaCsx9T/Tic0+mLMj4KMmvoZdIksPF2Q8NA7Nq1+xxWbPgFFAFRTUC89PrxChlmCtEoZRtx06Un0GhCKJ4VPFSiROI+rCL2xo5ZFj62XifkbWnlY4VxUIfrqyx+nsig0zKAQt1J4OqJ6e9XPzPa6cqOvEzwpNUYY4mD0UptVRs5eFYHSIwUnSgASJB9F8t1IMCIqUjrOgQnOmVZ8E9rJ3WnJujav2ySKMMdsAuOAAOOAZ1cA0awAUIPIAn8AJejUfj2Xgz3ietJaOY2QZ/yvj4Bo0UndQ=</latexit><latexit sha1_base64="YVVnfW4hcLjoTQQhzRt/VXfOMHE=">AAACDnicbZBPS8MwGMbT+W/Of1WPXopD8TRaEVRQGXrxOMG6wVpKmqVbWJKWJBVGt2/gxa/ixYOKV8/e/DamWwXdfCHhx/O8L8n7hAklUtn2l1Gam19YXCovV1ZW19Y3zM2tOxmnAmEXxTQWrRBKTAnHriKK4lYiMGQhxc2wf5X7zXssJIn5rRok2Gewy0lEEFRaCsx9T/Tic0+mLMj4KMmvoZdIksPF2Q8NA7Nq1+xxWbPgFFAFRTUC89PrxChlmCtEoZRtx06Un0GhCKJ4VPFSiROI+rCL2xo5ZFj62XifkbWnlY4VxUIfrqyx+nsig0zKAQt1J4OqJ6e9XPzPa6cqOvEzwpNUYY4mD0UptVRs5eFYHSIwUnSgASJB9F8t1IMCIqUjrOgQnOmVZ8E9rJ3WnJujav2ySKMMdsAuOAAOOAZ1cA0awAUIPIAn8AJejUfj2Xgz3ietJaOY2QZ/yvj4Bo0UndQ=</latexit><latexit sha1_base64="YVVnfW4hcLjoTQQhzRt/VXfOMHE=">AAACDnicbZBPS8MwGMbT+W/Of1WPXopD8TRaEVRQGXrxOMG6wVpKmqVbWJKWJBVGt2/gxa/ixYOKV8/e/DamWwXdfCHhx/O8L8n7hAklUtn2l1Gam19YXCovV1ZW19Y3zM2tOxmnAmEXxTQWrRBKTAnHriKK4lYiMGQhxc2wf5X7zXssJIn5rRok2Gewy0lEEFRaCsx9T/Tic0+mLMj4KMmvoZdIksPF2Q8NA7Nq1+xxWbPgFFAFRTUC89PrxChlmCtEoZRtx06Un0GhCKJ4VPFSiROI+rCL2xo5ZFj62XifkbWnlY4VxUIfrqyx+nsig0zKAQt1J4OqJ6e9XPzPa6cqOvEzwpNUYY4mD0UptVRs5eFYHSIwUnSgASJB9F8t1IMCIqUjrOgQnOmVZ8E9rJ3WnJujav2ySKMMdsAuOAAOOAZ1cA0awAUIPIAn8AJejUfj2Xgz3ietJaOY2QZ/yvj4Bo0UndQ=</latexit>

For mixed state EE is not 
good measure of correlation anymore. 

We need other measure.

One such is : Entanglement of Purification (EoP) (Terhal,Horodecki Leung DiVincenzo ’02)

Given a mixed state: ⇢AB
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extend the Hilbert space HA ⌦HB ! HA ⌦HB ⌦HÃ ⌦HB̃
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is pure and TrÃB̃⇢AÃBB̃ = ⇢AB
<latexit sha1_base64="/wDEbZlhzl1hFHiJl+YM/CspJ+g=">AAACIHicbVDLSsNAFJ34rPUVdelmsAiuSiKCdSG0ceOyQmMLTQiTyaQdOnkwMxFKyK+48VfcuFDRnX6N0zaKth4Y5sw593LnHj9lVEjD+NCWlldW19YrG9XNre2dXX1v/1YkGcfExglLeM9HgjAaE1tSyUgv5QRFPiNdf3Q18bt3hAuaxB05TokboUFMQ4qRVJKnNzrcyx1JWUBgq7ytwuHDxMu/3y3rx7gsHavw9JpRN6aAi8QsSQ2UaHv6uxMkOItILDFDQvRNI5VujrikmJGi6mSCpAiP0ID0FY1RRISbTzcs4LFSAhgmXJ1Ywqn6uyNHkRDjyFeVEZJDMe9NxP+8fibDhpvTOM0kifFsUJgxKBM4iQsGlBMs2VgRhDlVf4V4iDjCUoVaVSGY8ysvEvu0flE3b85qTatMowIOwRE4ASY4B01wDdrABhjcg0fwDF60B+1Je9XeZqVLWtlzAP5A+/wCcQ2jRQ==</latexit><latexit sha1_base64="/wDEbZlhzl1hFHiJl+YM/CspJ+g=">AAACIHicbVDLSsNAFJ34rPUVdelmsAiuSiKCdSG0ceOyQmMLTQiTyaQdOnkwMxFKyK+48VfcuFDRnX6N0zaKth4Y5sw593LnHj9lVEjD+NCWlldW19YrG9XNre2dXX1v/1YkGcfExglLeM9HgjAaE1tSyUgv5QRFPiNdf3Q18bt3hAuaxB05TokboUFMQ4qRVJKnNzrcyx1JWUBgq7ytwuHDxMu/3y3rx7gsHavw9JpRN6aAi8QsSQ2UaHv6uxMkOItILDFDQvRNI5VujrikmJGi6mSCpAiP0ID0FY1RRISbTzcs4LFSAhgmXJ1Ywqn6uyNHkRDjyFeVEZJDMe9NxP+8fibDhpvTOM0kifFsUJgxKBM4iQsGlBMs2VgRhDlVf4V4iDjCUoVaVSGY8ysvEvu0flE3b85qTatMowIOwRE4ASY4B01wDdrABhjcg0fwDF60B+1Je9XeZqVLWtlzAP5A+/wCcQ2jRQ==</latexit><latexit sha1_base64="/wDEbZlhzl1hFHiJl+YM/CspJ+g=">AAACIHicbVDLSsNAFJ34rPUVdelmsAiuSiKCdSG0ceOyQmMLTQiTyaQdOnkwMxFKyK+48VfcuFDRnX6N0zaKth4Y5sw593LnHj9lVEjD+NCWlldW19YrG9XNre2dXX1v/1YkGcfExglLeM9HgjAaE1tSyUgv5QRFPiNdf3Q18bt3hAuaxB05TokboUFMQ4qRVJKnNzrcyx1JWUBgq7ytwuHDxMu/3y3rx7gsHavw9JpRN6aAi8QsSQ2UaHv6uxMkOItILDFDQvRNI5VujrikmJGi6mSCpAiP0ID0FY1RRISbTzcs4LFSAhgmXJ1Ywqn6uyNHkRDjyFeVEZJDMe9NxP+8fibDhpvTOM0kifFsUJgxKBM4iQsGlBMs2VgRhDlVf4V4iDjCUoVaVSGY8ysvEvu0flE3b85qTatMowIOwRE4ASY4B01wDdrABhjcg0fwDF60B+1Je9XeZqVLWtlzAP5A+/wCcQ2jRQ==</latexit><latexit sha1_base64="/wDEbZlhzl1hFHiJl+YM/CspJ+g=">AAACIHicbVDLSsNAFJ34rPUVdelmsAiuSiKCdSG0ceOyQmMLTQiTyaQdOnkwMxFKyK+48VfcuFDRnX6N0zaKth4Y5sw593LnHj9lVEjD+NCWlldW19YrG9XNre2dXX1v/1YkGcfExglLeM9HgjAaE1tSyUgv5QRFPiNdf3Q18bt3hAuaxB05TokboUFMQ4qRVJKnNzrcyx1JWUBgq7ytwuHDxMu/3y3rx7gsHavw9JpRN6aAi8QsSQ2UaHv6uxMkOItILDFDQvRNI5VujrikmJGi6mSCpAiP0ID0FY1RRISbTzcs4LFSAhgmXJ1Ywqn6uyNHkRDjyFeVEZJDMe9NxP+8fibDhpvTOM0kifFsUJgxKBM4iQsGlBMs2VgRhDlVf4V4iDjCUoVaVSGY8ysvEvu0flE3b85qTatMowIOwRE4ASY4B01wDdrABhjcg0fwDF60B+1Je9XeZqVLWtlzAP5A+/wCcQ2jRQ==</latexit>

⇢AÃBB̃ = | AÃBB̃ ><  AÃBB̃ |
<latexit sha1_base64="QtRpWrChhxY97Eze54cBU5++F/I=">AAACPHicdZBLS8NAFIUn9VXrK+rSzWARXJVEBBVU2rpxWaGxhSaEyWTSDp08mJkIJe0fc+N/cOfOjQsVt66dtlloWy8MfJxzL3fu8RJGhTSMF62wtLyyulZcL21sbm3v6Lt79yJOOSYWjlnM2x4ShNGIWJJKRtoJJyj0GGl5/Zux33ogXNA4aspBQpwQdSMaUIykkly9afNe7GY1W1LmE1iD9Zzqo6uhnQi62Lu+/N8bQlcvGxVjUnAezBzKIK+Gqz/bfozTkEQSMyRExzQS6WSIS4oZGZXsVJAE4T7qko7CCIVEONnk+hE8UooPg5irF0k4UX9PZCgUYhB6qjNEsidmvbG4yOukMjh3MholqSQRni4KUgZlDMdRQp9ygiUbKECYU/VXiHuIIyxV4CUVgjl78jxYJ5WLinl3Wq7W8zSK4AAcgmNggjNQBbegASyAwSN4Be/gQ3vS3rRP7WvaWtDymX3wp7TvH8IjrVY=</latexit><latexit sha1_base64="QtRpWrChhxY97Eze54cBU5++F/I=">AAACPHicdZBLS8NAFIUn9VXrK+rSzWARXJVEBBVU2rpxWaGxhSaEyWTSDp08mJkIJe0fc+N/cOfOjQsVt66dtlloWy8MfJxzL3fu8RJGhTSMF62wtLyyulZcL21sbm3v6Lt79yJOOSYWjlnM2x4ShNGIWJJKRtoJJyj0GGl5/Zux33ogXNA4aspBQpwQdSMaUIykkly9afNe7GY1W1LmE1iD9Zzqo6uhnQi62Lu+/N8bQlcvGxVjUnAezBzKIK+Gqz/bfozTkEQSMyRExzQS6WSIS4oZGZXsVJAE4T7qko7CCIVEONnk+hE8UooPg5irF0k4UX9PZCgUYhB6qjNEsidmvbG4yOukMjh3MholqSQRni4KUgZlDMdRQp9ygiUbKECYU/VXiHuIIyxV4CUVgjl78jxYJ5WLinl3Wq7W8zSK4AAcgmNggjNQBbegASyAwSN4Be/gQ3vS3rRP7WvaWtDymX3wp7TvH8IjrVY=</latexit><latexit sha1_base64="QtRpWrChhxY97Eze54cBU5++F/I=">AAACPHicdZBLS8NAFIUn9VXrK+rSzWARXJVEBBVU2rpxWaGxhSaEyWTSDp08mJkIJe0fc+N/cOfOjQsVt66dtlloWy8MfJxzL3fu8RJGhTSMF62wtLyyulZcL21sbm3v6Lt79yJOOSYWjlnM2x4ShNGIWJJKRtoJJyj0GGl5/Zux33ogXNA4aspBQpwQdSMaUIykkly9afNe7GY1W1LmE1iD9Zzqo6uhnQi62Lu+/N8bQlcvGxVjUnAezBzKIK+Gqz/bfozTkEQSMyRExzQS6WSIS4oZGZXsVJAE4T7qko7CCIVEONnk+hE8UooPg5irF0k4UX9PZCgUYhB6qjNEsidmvbG4yOukMjh3MholqSQRni4KUgZlDMdRQp9ygiUbKECYU/VXiHuIIyxV4CUVgjl78jxYJ5WLinl3Wq7W8zSK4AAcgmNggjNQBbegASyAwSN4Be/gQ3vS3rRP7WvaWtDymX3wp7TvH8IjrVY=</latexit><latexit sha1_base64="QtRpWrChhxY97Eze54cBU5++F/I=">AAACPHicdZBLS8NAFIUn9VXrK+rSzWARXJVEBBVU2rpxWaGxhSaEyWTSDp08mJkIJe0fc+N/cOfOjQsVt66dtlloWy8MfJxzL3fu8RJGhTSMF62wtLyyulZcL21sbm3v6Lt79yJOOSYWjlnM2x4ShNGIWJJKRtoJJyj0GGl5/Zux33ogXNA4aspBQpwQdSMaUIykkly9afNe7GY1W1LmE1iD9Zzqo6uhnQi62Lu+/N8bQlcvGxVjUnAezBzKIK+Gqz/bfozTkEQSMyRExzQS6WSIS4oZGZXsVJAE4T7qko7CCIVEONnk+hE8UooPg5irF0k4UX9PZCgUYhB6qjNEsidmvbG4yOukMjh3MholqSQRni4KUgZlDMdRQp9ygiUbKECYU/VXiHuIIyxV4CUVgjl78jxYJ5WLinl3Wq7W8zSK4AAcgmNggjNQBbegASyAwSN4Be/gQ3vS3rRP7WvaWtDymX3wp7TvH8IjrVY=</latexit>

EP (⇢AB) ⌘ min
all possible | AÃBB̃>

SA ˜A.
<latexit sha1_base64="nkYaAn1Kr7f7UGLb9arHpbGdUes="></latexit><latexit sha1_base64="nkYaAn1Kr7f7UGLb9arHpbGdUes="></latexit><latexit sha1_base64="nkYaAn1Kr7f7UGLb9arHpbGdUes="></latexit><latexit sha1_base64="nkYaAn1Kr7f7UGLb9arHpbGdUes="></latexit>

Then EoP is given by :



EP (⇢AB) > 0

EP (⇢AB) = 0 when ⇢AB = ⇢A ⌦ ⇢B

I(A : B)

2
 EP (A : B)  min

n

SA, SB

o

<latexit sha1_base64="nMio3aqPBUnB8oy09OV85loZYhw="></latexit><latexit sha1_base64="nMio3aqPBUnB8oy09OV85loZYhw="></latexit><latexit sha1_base64="nMio3aqPBUnB8oy09OV85loZYhw="></latexit><latexit sha1_base64="nMio3aqPBUnB8oy09OV85loZYhw="></latexit>

Various properties:

For tripartite states: I(A : B1) + I(A : B2)

2
 EP (A : B1B2)

<latexit sha1_base64="t4ecxrg3/XMrD/cvB+Dh6d6oMes=">AAACF3icbZDLSsNAFIYn9VbrLerSzWARWoSaFMHLqlYE3VWwttCEMJlO2qGTSZyZCCXkMdz4Km5cqLjVnW/j9LLQ6oGBj/8/hzPn92NGpbKsLyM3N7+wuJRfLqysrq1vmJtbtzJKBCZNHLFItH0kCaOcNBVVjLRjQVDoM9LyB+cjv3VPhKQRv1HDmLgh6nEaUIyUljzzwAkEwulV6ey07tnl/QlUy1lazRxG7uCFlzayiTvSPbNoVaxxwb9gT6EIptXwzE+nG+EkJFxhhqTs2Fas3BQJRTEjWcFJJIkRHqAe6WjkKCTSTceHZXBPK10YREI/ruBY/TmRolDKYejrzhCpvpz1RuJ/XidRwbGbUh4ninA8WRQkDKoIjlKCXSoIVmyoAWFB9V8h7iOdlNJZFnQI9uzJf6FZrZxU7OvDYq0+TSMPdsAuKAEbHIEauAQN0AQYPIAn8AJejUfj2Xgz3ietOWM6sw1+lfHxDYNznIQ=</latexit><latexit sha1_base64="t4ecxrg3/XMrD/cvB+Dh6d6oMes=">AAACF3icbZDLSsNAFIYn9VbrLerSzWARWoSaFMHLqlYE3VWwttCEMJlO2qGTSZyZCCXkMdz4Km5cqLjVnW/j9LLQ6oGBj/8/hzPn92NGpbKsLyM3N7+wuJRfLqysrq1vmJtbtzJKBCZNHLFItH0kCaOcNBVVjLRjQVDoM9LyB+cjv3VPhKQRv1HDmLgh6nEaUIyUljzzwAkEwulV6ey07tnl/QlUy1lazRxG7uCFlzayiTvSPbNoVaxxwb9gT6EIptXwzE+nG+EkJFxhhqTs2Fas3BQJRTEjWcFJJIkRHqAe6WjkKCTSTceHZXBPK10YREI/ruBY/TmRolDKYejrzhCpvpz1RuJ/XidRwbGbUh4ninA8WRQkDKoIjlKCXSoIVmyoAWFB9V8h7iOdlNJZFnQI9uzJf6FZrZxU7OvDYq0+TSMPdsAuKAEbHIEauAQN0AQYPIAn8AJejUfj2Xgz3ietOWM6sw1+lfHxDYNznIQ=</latexit><latexit sha1_base64="t4ecxrg3/XMrD/cvB+Dh6d6oMes=">AAACF3icbZDLSsNAFIYn9VbrLerSzWARWoSaFMHLqlYE3VWwttCEMJlO2qGTSZyZCCXkMdz4Km5cqLjVnW/j9LLQ6oGBj/8/hzPn92NGpbKsLyM3N7+wuJRfLqysrq1vmJtbtzJKBCZNHLFItH0kCaOcNBVVjLRjQVDoM9LyB+cjv3VPhKQRv1HDmLgh6nEaUIyUljzzwAkEwulV6ey07tnl/QlUy1lazRxG7uCFlzayiTvSPbNoVaxxwb9gT6EIptXwzE+nG+EkJFxhhqTs2Fas3BQJRTEjWcFJJIkRHqAe6WjkKCTSTceHZXBPK10YREI/ruBY/TmRolDKYejrzhCpvpz1RuJ/XidRwbGbUh4ninA8WRQkDKoIjlKCXSoIVmyoAWFB9V8h7iOdlNJZFnQI9uzJf6FZrZxU7OvDYq0+TSMPdsAuKAEbHIEauAQN0AQYPIAn8AJejUfj2Xgz3ietOWM6sw1+lfHxDYNznIQ=</latexit><latexit sha1_base64="t4ecxrg3/XMrD/cvB+Dh6d6oMes=">AAACF3icbZDLSsNAFIYn9VbrLerSzWARWoSaFMHLqlYE3VWwttCEMJlO2qGTSZyZCCXkMdz4Km5cqLjVnW/j9LLQ6oGBj/8/hzPn92NGpbKsLyM3N7+wuJRfLqysrq1vmJtbtzJKBCZNHLFItH0kCaOcNBVVjLRjQVDoM9LyB+cjv3VPhKQRv1HDmLgh6nEaUIyUljzzwAkEwulV6ey07tnl/QlUy1lazRxG7uCFlzayiTvSPbNoVaxxwb9gT6EIptXwzE+nG+EkJFxhhqTs2Fas3BQJRTEjWcFJJIkRHqAe6WjkKCTSTceHZXBPK10YREI/ruBY/TmRolDKYejrzhCpvpz1RuJ/XidRwbGbUh4ninA8WRQkDKoIjlKCXSoIVmyoAWFB9V8h7iOdlNJZFnQI9uzJf6FZrZxU7OvDYq0+TSMPdsAuKAEbHIEauAQN0AQYPIAn8AJejUfj2Xgz3ietOWM6sw1+lfHxDYNznIQ=</latexit>

Holography 

EW (A : B) =
Area(⌃⇤

AB)

4GN
= EP (A : B)

<latexit sha1_base64="4x0B7QcIId9fBrVvuexRtRu2UUg="></latexit><latexit sha1_base64="4x0B7QcIId9fBrVvuexRtRu2UUg="></latexit><latexit sha1_base64="4x0B7QcIId9fBrVvuexRtRu2UUg="></latexit><latexit sha1_base64="4x0B7QcIId9fBrVvuexRtRu2UUg="></latexit>

(Takayanagi Umemoto 1708.09393, 
To appear in Nature Physics, 

Nguyen et al 1709.07424)

(Koji’s talk )



Free Scalar Field Theory

We want to compute the EoP for the ground states  
of 1+1 dimensional scalar field theory  

We will discretize the theory on lattice

The Hamiltonian: H0 =
1

2

Z
dx

h
⇡2 + (@

x

�)2 +m2�2
i

<latexit sha1_base64="pVul35KsFE179YIBhe4pQFp4D8Y="></latexit><latexit sha1_base64="pVul35KsFE179YIBhe4pQFp4D8Y="></latexit><latexit sha1_base64="pVul35KsFE179YIBhe4pQFp4D8Y="></latexit><latexit sha1_base64="pVul35KsFE179YIBhe4pQFp4D8Y="></latexit>

The Discretization gives: x = an,�n = �(na),�n = a⇡(na)
<latexit sha1_base64="gJCJpiu5KFbsl5X8KaOI/X/S4Qk=">AAACF3icbZDNSgMxFIUz9a/Wv1GXboJFqCB1RgR1USi6cVnBsYV2KHfStA3NZIYkI5ahj+HGV3HjQsWt7nwbM20XtXog8HHuvdzcE8ScKe0431ZuYXFpeSW/Wlhb39jcsrd37lSUSEI9EvFINgJQlDNBPc00p41YUggDTuvB4Cqr1++pVCwSt3oYUz+EnmBdRkAbq20fP1QwYHGEW3GftVMxqmRQEhgOZzwwODHbdtEpO2Phv+BOoYimqrXtr1YnIklIhSYclGq6Tqz9FKRmhNNRoZUoGgMZQI82DQoIqfLT8WEjfGCcDu5G0jyh8didnUghVGoYBqYzBN1X87XM/K/WTHT33E+ZiBNNBZks6iYc6whnKeEOk5RoPjQARDLzV0z6IIFok2XBhODOn/wXvJPyRdm9OS1WL6dp5NEe2kcl5KIzVEXXqIY8RNAjekav6M16sl6sd+tj0pqzpjO76Jeszx97I53C</latexit><latexit sha1_base64="gJCJpiu5KFbsl5X8KaOI/X/S4Qk=">AAACF3icbZDNSgMxFIUz9a/Wv1GXboJFqCB1RgR1USi6cVnBsYV2KHfStA3NZIYkI5ahj+HGV3HjQsWt7nwbM20XtXog8HHuvdzcE8ScKe0431ZuYXFpeSW/Wlhb39jcsrd37lSUSEI9EvFINgJQlDNBPc00p41YUggDTuvB4Cqr1++pVCwSt3oYUz+EnmBdRkAbq20fP1QwYHGEW3GftVMxqmRQEhgOZzwwODHbdtEpO2Phv+BOoYimqrXtr1YnIklIhSYclGq6Tqz9FKRmhNNRoZUoGgMZQI82DQoIqfLT8WEjfGCcDu5G0jyh8didnUghVGoYBqYzBN1X87XM/K/WTHT33E+ZiBNNBZks6iYc6whnKeEOk5RoPjQARDLzV0z6IIFok2XBhODOn/wXvJPyRdm9OS1WL6dp5NEe2kcl5KIzVEXXqIY8RNAjekav6M16sl6sd+tj0pqzpjO76Jeszx97I53C</latexit><latexit sha1_base64="gJCJpiu5KFbsl5X8KaOI/X/S4Qk=">AAACF3icbZDNSgMxFIUz9a/Wv1GXboJFqCB1RgR1USi6cVnBsYV2KHfStA3NZIYkI5ahj+HGV3HjQsWt7nwbM20XtXog8HHuvdzcE8ScKe0431ZuYXFpeSW/Wlhb39jcsrd37lSUSEI9EvFINgJQlDNBPc00p41YUggDTuvB4Cqr1++pVCwSt3oYUz+EnmBdRkAbq20fP1QwYHGEW3GftVMxqmRQEhgOZzwwODHbdtEpO2Phv+BOoYimqrXtr1YnIklIhSYclGq6Tqz9FKRmhNNRoZUoGgMZQI82DQoIqfLT8WEjfGCcDu5G0jyh8didnUghVGoYBqYzBN1X87XM/K/WTHT33E+ZiBNNBZks6iYc6whnKeEOk5RoPjQARDLzV0z6IIFok2XBhODOn/wXvJPyRdm9OS1WL6dp5NEe2kcl5KIzVEXXqIY8RNAjekav6M16sl6sd+tj0pqzpjO76Jeszx97I53C</latexit><latexit sha1_base64="gJCJpiu5KFbsl5X8KaOI/X/S4Qk=">AAACF3icbZDNSgMxFIUz9a/Wv1GXboJFqCB1RgR1USi6cVnBsYV2KHfStA3NZIYkI5ahj+HGV3HjQsWt7nwbM20XtXog8HHuvdzcE8ScKe0431ZuYXFpeSW/Wlhb39jcsrd37lSUSEI9EvFINgJQlDNBPc00p41YUggDTuvB4Cqr1++pVCwSt3oYUz+EnmBdRkAbq20fP1QwYHGEW3GftVMxqmRQEhgOZzwwODHbdtEpO2Phv+BOoYimqrXtr1YnIklIhSYclGq6Tqz9FKRmhNNRoZUoGgMZQI82DQoIqfLT8WEjfGCcDu5G0jyh8didnUghVGoYBqYzBN1X87XM/K/WTHT33E+ZiBNNBZks6iYc6whnKeEOk5RoPjQARDLzV0z6IIFok2XBhODOn/wXvJPyRdm9OS1WL6dp5NEe2kcl5KIzVEXXqIY8RNAjekav6M16sl6sd+tj0pqzpjO76Jeszx97I53C</latexit>

“a” is the lattice spacing and “n” denotes the  site. 

n = 1, 2, · · ·N
<latexit sha1_base64="NVM92MxlUp034eKjDuHV07f/wXY=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBQylJEdSDUPTiSSoYW2hj2Ww27dLNJuxOlBL6P7x4UPHqj/Hmv3Hb5qCtDwYe780wM89PBNdg299WYWl5ZXWtuF7a2Nza3inv7t3rOFWUuTQWsWr7RDPBJXOBg2DtRDES+YK1/OHVxG89MqV5LO9glDAvIn3JQ04JGOlBXjjVerVLgxg0vumVK3bNngIvEicnFZSj2St/dYOYphGTQAXRuuPYCXgZUcCpYONSN9UsIXRI+qxjqCQR0142vXqMj4wS4DBWpiTgqfp7IiOR1qPIN50RgYGe9ybif14nhfDMy7hMUmCSzhaFqcAQ40kEOOCKURAjQwhV3NyK6YAoQsEEVTIhOPMvLxK3XjuvObcnlcZlnkYRHaBDdIwcdIoa6Bo1kYsoUugZvaI368l6sd6tj1lrwcpn9tEfWJ8/GoiRJw==</latexit><latexit sha1_base64="NVM92MxlUp034eKjDuHV07f/wXY=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBQylJEdSDUPTiSSoYW2hj2Ww27dLNJuxOlBL6P7x4UPHqj/Hmv3Hb5qCtDwYe780wM89PBNdg299WYWl5ZXWtuF7a2Nza3inv7t3rOFWUuTQWsWr7RDPBJXOBg2DtRDES+YK1/OHVxG89MqV5LO9glDAvIn3JQ04JGOlBXjjVerVLgxg0vumVK3bNngIvEicnFZSj2St/dYOYphGTQAXRuuPYCXgZUcCpYONSN9UsIXRI+qxjqCQR0142vXqMj4wS4DBWpiTgqfp7IiOR1qPIN50RgYGe9ybif14nhfDMy7hMUmCSzhaFqcAQ40kEOOCKURAjQwhV3NyK6YAoQsEEVTIhOPMvLxK3XjuvObcnlcZlnkYRHaBDdIwcdIoa6Bo1kYsoUugZvaI368l6sd6tj1lrwcpn9tEfWJ8/GoiRJw==</latexit><latexit sha1_base64="NVM92MxlUp034eKjDuHV07f/wXY=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBQylJEdSDUPTiSSoYW2hj2Ww27dLNJuxOlBL6P7x4UPHqj/Hmv3Hb5qCtDwYe780wM89PBNdg299WYWl5ZXWtuF7a2Nza3inv7t3rOFWUuTQWsWr7RDPBJXOBg2DtRDES+YK1/OHVxG89MqV5LO9glDAvIn3JQ04JGOlBXjjVerVLgxg0vumVK3bNngIvEicnFZSj2St/dYOYphGTQAXRuuPYCXgZUcCpYONSN9UsIXRI+qxjqCQR0142vXqMj4wS4DBWpiTgqfp7IiOR1qPIN50RgYGe9ybif14nhfDMy7hMUmCSzhaFqcAQ40kEOOCKURAjQwhV3NyK6YAoQsEEVTIhOPMvLxK3XjuvObcnlcZlnkYRHaBDdIwcdIoa6Bo1kYsoUugZvaI368l6sd6tj1lrwcpn9tEfWJ8/GoiRJw==</latexit><latexit sha1_base64="NVM92MxlUp034eKjDuHV07f/wXY=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBQylJEdSDUPTiSSoYW2hj2Ww27dLNJuxOlBL6P7x4UPHqj/Hmv3Hb5qCtDwYe780wM89PBNdg299WYWl5ZXWtuF7a2Nza3inv7t3rOFWUuTQWsWr7RDPBJXOBg2DtRDES+YK1/OHVxG89MqV5LO9glDAvIn3JQ04JGOlBXjjVerVLgxg0vumVK3bNngIvEicnFZSj2St/dYOYphGTQAXRuuPYCXgZUcCpYONSN9UsIXRI+qxjqCQR0142vXqMj4wS4DBWpiTgqfp7IiOR1qPIN50RgYGe9ybif14nhfDMy7hMUmCSzhaFqcAQ40kEOOCKURAjQwhV3NyK6YAoQsEEVTIhOPMvLxK3XjuvObcnlcZlnkYRHaBDdIwcdIoa6Bo1kYsoUugZvaI368l6sd6tj1lrwcpn9tEfWJ8/GoiRJw==</latexit>

Cannonical quantization: [�n,⇡n0 ] = i�n,n0
<latexit sha1_base64="Ivft8v+7bzBJAriFMUC64PUbf4E=">AAACCnicbVBNS8MwGE7n15xfVY9eyoboYYxWBPUgDL14nGDdoC0lTdMtLE1Lkgqj9O7Fv+LFg4pXf4E3/43p1oNuPhDyvM/zviTvE6SUCGma31ptaXllda2+3tjY3Nre0Xf37kWScYRtlNCEDwIoMCUM25JIigcpxzAOKO4H4+vS7z9gLkjC7uQkxV4Mh4xEBEGpJF9vOm46In7OirablvdR4V0SN8RUQlW1Ve3rLbNjTmEsEqsiLVCh5+tfbpigLMZMIgqFcCwzlV4OuSSI4qLhZgKnEI3hEDuKMhhj4eXTXQrjUCmhESVcHSaNqfp7IoexEJM4UJ0xlCMx75Xif56TyejcywlLM4kZmj0UZdSQiVEGY4SEYyTpRBGIOFF/NdAIcoikiq+hQrDmV14k9knnomPdnra6V1UadXAAmuAYWOAMdMEN6AEbIPAInsEreNOetBftXfuYtda0amYf/IH2+QNV7ZrM</latexit><latexit sha1_base64="Ivft8v+7bzBJAriFMUC64PUbf4E=">AAACCnicbVBNS8MwGE7n15xfVY9eyoboYYxWBPUgDL14nGDdoC0lTdMtLE1Lkgqj9O7Fv+LFg4pXf4E3/43p1oNuPhDyvM/zviTvE6SUCGma31ptaXllda2+3tjY3Nre0Xf37kWScYRtlNCEDwIoMCUM25JIigcpxzAOKO4H4+vS7z9gLkjC7uQkxV4Mh4xEBEGpJF9vOm46In7OirablvdR4V0SN8RUQlW1Ve3rLbNjTmEsEqsiLVCh5+tfbpigLMZMIgqFcCwzlV4OuSSI4qLhZgKnEI3hEDuKMhhj4eXTXQrjUCmhESVcHSaNqfp7IoexEJM4UJ0xlCMx75Xif56TyejcywlLM4kZmj0UZdSQiVEGY4SEYyTpRBGIOFF/NdAIcoikiq+hQrDmV14k9knnomPdnra6V1UadXAAmuAYWOAMdMEN6AEbIPAInsEreNOetBftXfuYtda0amYf/IH2+QNV7ZrM</latexit><latexit sha1_base64="Ivft8v+7bzBJAriFMUC64PUbf4E=">AAACCnicbVBNS8MwGE7n15xfVY9eyoboYYxWBPUgDL14nGDdoC0lTdMtLE1Lkgqj9O7Fv+LFg4pXf4E3/43p1oNuPhDyvM/zviTvE6SUCGma31ptaXllda2+3tjY3Nre0Xf37kWScYRtlNCEDwIoMCUM25JIigcpxzAOKO4H4+vS7z9gLkjC7uQkxV4Mh4xEBEGpJF9vOm46In7OirablvdR4V0SN8RUQlW1Ve3rLbNjTmEsEqsiLVCh5+tfbpigLMZMIgqFcCwzlV4OuSSI4qLhZgKnEI3hEDuKMhhj4eXTXQrjUCmhESVcHSaNqfp7IoexEJM4UJ0xlCMx75Xif56TyejcywlLM4kZmj0UZdSQiVEGY4SEYyTpRBGIOFF/NdAIcoikiq+hQrDmV14k9knnomPdnra6V1UadXAAmuAYWOAMdMEN6AEbIPAInsEreNOetBftXfuYtda0amYf/IH2+QNV7ZrM</latexit><latexit sha1_base64="Ivft8v+7bzBJAriFMUC64PUbf4E=">AAACCnicbVBNS8MwGE7n15xfVY9eyoboYYxWBPUgDL14nGDdoC0lTdMtLE1Lkgqj9O7Fv+LFg4pXf4E3/43p1oNuPhDyvM/zviTvE6SUCGma31ptaXllda2+3tjY3Nre0Xf37kWScYRtlNCEDwIoMCUM25JIigcpxzAOKO4H4+vS7z9gLkjC7uQkxV4Mh4xEBEGpJF9vOm46In7OirablvdR4V0SN8RUQlW1Ve3rLbNjTmEsEqsiLVCh5+tfbpigLMZMIgqFcCwzlV4OuSSI4qLhZgKnEI3hEDuKMhhj4eXTXQrjUCmhESVcHSaNqfp7IoexEJM4UJ0xlCMx75Xif56TyejcywlLM4kZmj0UZdSQiVEGY4SEYyTpRBGIOFF/NdAIcoikiq+hQrDmV14k9knnomPdnra6V1UadXAAmuAYWOAMdMEN6AEbIPAInsEreNOetBftXfuYtda0amYf/IH2+QNV7ZrM</latexit>

We also impose periodic boundary conditions: �n+N = �n,�n+N = ⇡n
<latexit sha1_base64="ZtH30j/w2TY+SXs/ulfxnAyZvW0=">AAACD3icbZDNSsNAFIVv6l+tf1GXbgaLKCglEUFdCEU3rqSCsYW2lMl02g6dTMLMRCghj+DGV3HjQsWtW3e+jdM0C1s9MHD47r3cucePOFPacb6twtz8wuJScbm0srq2vmFvbt2rMJaEeiTkoWz4WFHOBPU005w2Iklx4HNa94dX43r9gUrFQnGnRxFtB7gvWI8RrA3q2PutaMA6iTi8SS9ymx6hKZixjl12Kk4m9Ne4uSlDrlrH/mp1QxIHVGjCsVJN14l0O8FSM8JpWmrFikaYDHGfNo0VOKCqnWQHpWjPkC7qhdI8oVFGf08kOFBqFPimM8B6oGZrY/hfrRnr3lk7YSKKNRVksqgXc6RDNE4HdZmkRPORMZhIZv6KyABLTLTJsGRCcGdP/mu848p5xb09KVcv8zSKsAO7cAAunEIVrqEGHhB4hGd4hTfryXqx3q2PSWvByme2YUrW5w8ilpzd</latexit><latexit sha1_base64="ZtH30j/w2TY+SXs/ulfxnAyZvW0=">AAACD3icbZDNSsNAFIVv6l+tf1GXbgaLKCglEUFdCEU3rqSCsYW2lMl02g6dTMLMRCghj+DGV3HjQsWtW3e+jdM0C1s9MHD47r3cucePOFPacb6twtz8wuJScbm0srq2vmFvbt2rMJaEeiTkoWz4WFHOBPU005w2Iklx4HNa94dX43r9gUrFQnGnRxFtB7gvWI8RrA3q2PutaMA6iTi8SS9ymx6hKZixjl12Kk4m9Ne4uSlDrlrH/mp1QxIHVGjCsVJN14l0O8FSM8JpWmrFikaYDHGfNo0VOKCqnWQHpWjPkC7qhdI8oVFGf08kOFBqFPimM8B6oGZrY/hfrRnr3lk7YSKKNRVksqgXc6RDNE4HdZmkRPORMZhIZv6KyABLTLTJsGRCcGdP/mu848p5xb09KVcv8zSKsAO7cAAunEIVrqEGHhB4hGd4hTfryXqx3q2PSWvByme2YUrW5w8ilpzd</latexit><latexit sha1_base64="ZtH30j/w2TY+SXs/ulfxnAyZvW0=">AAACD3icbZDNSsNAFIVv6l+tf1GXbgaLKCglEUFdCEU3rqSCsYW2lMl02g6dTMLMRCghj+DGV3HjQsWtW3e+jdM0C1s9MHD47r3cucePOFPacb6twtz8wuJScbm0srq2vmFvbt2rMJaEeiTkoWz4WFHOBPU005w2Iklx4HNa94dX43r9gUrFQnGnRxFtB7gvWI8RrA3q2PutaMA6iTi8SS9ymx6hKZixjl12Kk4m9Ne4uSlDrlrH/mp1QxIHVGjCsVJN14l0O8FSM8JpWmrFikaYDHGfNo0VOKCqnWQHpWjPkC7qhdI8oVFGf08kOFBqFPimM8B6oGZrY/hfrRnr3lk7YSKKNRVksqgXc6RDNE4HdZmkRPORMZhIZv6KyABLTLTJsGRCcGdP/mu848p5xb09KVcv8zSKsAO7cAAunEIVrqEGHhB4hGd4hTfryXqx3q2PSWvByme2YUrW5w8ilpzd</latexit><latexit sha1_base64="ZtH30j/w2TY+SXs/ulfxnAyZvW0=">AAACD3icbZDNSsNAFIVv6l+tf1GXbgaLKCglEUFdCEU3rqSCsYW2lMl02g6dTMLMRCghj+DGV3HjQsWtW3e+jdM0C1s9MHD47r3cucePOFPacb6twtz8wuJScbm0srq2vmFvbt2rMJaEeiTkoWz4WFHOBPU005w2Iklx4HNa94dX43r9gUrFQnGnRxFtB7gvWI8RrA3q2PutaMA6iTi8SS9ymx6hKZixjl12Kk4m9Ne4uSlDrlrH/mp1QxIHVGjCsVJN14l0O8FSM8JpWmrFikaYDHGfNo0VOKCqnWQHpWjPkC7qhdI8oVFGf08kOFBqFPimM8B6oGZrY/hfrRnr3lk7YSKKNRVksqgXc6RDNE4HdZmkRPORMZhIZv6KyABLTLTJsGRCcGdP/mu848p5xb09KVcv8zSKsAO7cAAunEIVrqEGHhB4hGd4hTfryXqx3q2PSWvByme2YUrW5w8ilpzd</latexit>



The rescaled Hamiltonian:

H =
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<latexit sha1_base64="DXKbfA0TXcqGiJar3BE58RQrhBs="></latexit><latexit sha1_base64="DXKbfA0TXcqGiJar3BE58RQrhBs="></latexit><latexit sha1_base64="DXKbfA0TXcqGiJar3BE58RQrhBs="></latexit><latexit sha1_base64="DXKbfA0TXcqGiJar3BE58RQrhBs="></latexit>

After doing an Fourier Transform:

Vnn0 = N

�1
NX

k=1

[a2m2 + 2(1� cos(2⇡ k/N))]e2⇡ik(n�n0)/N

<latexit sha1_base64="O0df4rXuqPvKD8SfxqduJVKd2wk="></latexit><latexit sha1_base64="O0df4rXuqPvKD8SfxqduJVKd2wk="></latexit><latexit sha1_base64="O0df4rXuqPvKD8SfxqduJVKd2wk="></latexit><latexit sha1_base64="O0df4rXuqPvKD8SfxqduJVKd2wk="></latexit>

Ground state wavefunction for this model:

 0[�] = N0e
� 1

2

PN
n,n0=1 �nWnn0�n0

<latexit sha1_base64="bMbc+bbgLPsJWDWn44DywofuO+8="></latexit><latexit sha1_base64="bMbc+bbgLPsJWDWn44DywofuO+8="></latexit><latexit sha1_base64="bMbc+bbgLPsJWDWn44DywofuO+8="></latexit><latexit sha1_base64="bMbc+bbgLPsJWDWn44DywofuO+8="></latexit>

where, Wnn0 =
1

N

NX

k=1

p
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2 + 2(1� cos(2⇡ k/N))e2⇡ i k(n�n0)/N

<latexit sha1_base64="w9y3tNucRNf7R3tIT0PUbYs30Uk="></latexit><latexit sha1_base64="w9y3tNucRNf7R3tIT0PUbYs30Uk="></latexit><latexit sha1_base64="w9y3tNucRNf7R3tIT0PUbYs30Uk="></latexit><latexit sha1_base64="w9y3tNucRNf7R3tIT0PUbYs30Uk="></latexit>

We set a = 1
<latexit sha1_base64="9QQ0ADPRVu2e1jgDjuTE6yZRP9c=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHisYW2lA220m7dLMJuxuhhP4ELx5UvPqPvPlv3LY5aPXBwOO9GWbmhang2rjul1NaWl5ZXSuvVzY2t7Z3qrt7DzrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApH11O/9YhK80Tem3GKQUwHkkecUWOlO3rp9ao1t+7OQP4SryA1KNDsVT+7/YRlMUrDBNW647mpCXKqDGcCJ5VupjGlbEQH2LFU0hh1kM9OnZAjq/RJlChb0pCZ+nMip7HW4zi0nTE1Q73oTcX/vE5movMg5zLNDEo2XxRlgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEb/Hlv8Q/qV/UvdvTWuOqSKMMB3AIx+DBGTTgBprgA4MBPMELvDrCeXbenPd5a8kpZvbhF5yPbyL6jTs=</latexit><latexit sha1_base64="9QQ0ADPRVu2e1jgDjuTE6yZRP9c=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHisYW2lA220m7dLMJuxuhhP4ELx5UvPqPvPlv3LY5aPXBwOO9GWbmhang2rjul1NaWl5ZXSuvVzY2t7Z3qrt7DzrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApH11O/9YhK80Tem3GKQUwHkkecUWOlO3rp9ao1t+7OQP4SryA1KNDsVT+7/YRlMUrDBNW647mpCXKqDGcCJ5VupjGlbEQH2LFU0hh1kM9OnZAjq/RJlChb0pCZ+nMip7HW4zi0nTE1Q73oTcX/vE5movMg5zLNDEo2XxRlgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEb/Hlv8Q/qV/UvdvTWuOqSKMMB3AIx+DBGTTgBprgA4MBPMELvDrCeXbenPd5a8kpZvbhF5yPbyL6jTs=</latexit><latexit sha1_base64="9QQ0ADPRVu2e1jgDjuTE6yZRP9c=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHisYW2lA220m7dLMJuxuhhP4ELx5UvPqPvPlv3LY5aPXBwOO9GWbmhang2rjul1NaWl5ZXSuvVzY2t7Z3qrt7DzrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApH11O/9YhK80Tem3GKQUwHkkecUWOlO3rp9ao1t+7OQP4SryA1KNDsVT+7/YRlMUrDBNW647mpCXKqDGcCJ5VupjGlbEQH2LFU0hh1kM9OnZAjq/RJlChb0pCZ+nMip7HW4zi0nTE1Q73oTcX/vE5movMg5zLNDEo2XxRlgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEb/Hlv8Q/qV/UvdvTWuOqSKMMB3AIx+DBGTTgBprgA4MBPMELvDrCeXbenPd5a8kpZvbhF5yPbyL6jTs=</latexit><latexit sha1_base64="9QQ0ADPRVu2e1jgDjuTE6yZRP9c=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHisYW2lA220m7dLMJuxuhhP4ELx5UvPqPvPlv3LY5aPXBwOO9GWbmhang2rjul1NaWl5ZXSuvVzY2t7Z3qrt7DzrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApH11O/9YhK80Tem3GKQUwHkkecUWOlO3rp9ao1t+7OQP4SryA1KNDsVT+7/YRlMUrDBNW647mpCXKqDGcCJ5VupjGlbEQH2LFU0hh1kM9OnZAjq/RJlChb0pCZ+nMip7HW4zi0nTE1Q73oTcX/vE5movMg5zLNDEo2XxRlgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEb/Hlv8Q/qV/UvdvTWuOqSKMMB3AIx+DBGTTgBprgA4MBPMELvDrCeXbenPd5a8kpZvbhF5yPbyL6jTs=</latexit>

by rescaling mass

(Bombelli et al ’86)



In all our subsequent analysis we set total number of lattice site  

N = 60
<latexit sha1_base64="+X+sarAww1PBAvujCKp8K1obfQ8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/DgIRS+epIKxhTaUzXbTLt3dhN2NUEL/ghcPKl79Rd78N27aHLT1wcDjvRlm5oUJZ9q47rdTWlpeWV0rr1c2Nre2d6q7e486ThWhPol5rNoh1pQzSX3DDKftRFEsQk5b4egm91tPVGkWywczTmgg8ECyiBFscunu6sztVWtu3Z0CLRKvIDUo0OxVv7r9mKSCSkM41rrjuYkJMqwMI5xOKt1U0wSTER7QjqUSC6qDbHrrBB1ZpY+iWNmSBk3V3xMZFlqPRWg7BTZDPe/l4n9eJzXRRZAxmaSGSjJbFKUcmRjlj6M+U5QYPrYEE8XsrYgMscLE2HgqNgRv/uVF4p/UL+ve/WmtcV2kUYYDOIRj8OAcGnALTfCBwBCe4RXeHOG8OO/Ox6y15BQz+/AHzucPe+KNZw==</latexit><latexit sha1_base64="+X+sarAww1PBAvujCKp8K1obfQ8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/DgIRS+epIKxhTaUzXbTLt3dhN2NUEL/ghcPKl79Rd78N27aHLT1wcDjvRlm5oUJZ9q47rdTWlpeWV0rr1c2Nre2d6q7e486ThWhPol5rNoh1pQzSX3DDKftRFEsQk5b4egm91tPVGkWywczTmgg8ECyiBFscunu6sztVWtu3Z0CLRKvIDUo0OxVv7r9mKSCSkM41rrjuYkJMqwMI5xOKt1U0wSTER7QjqUSC6qDbHrrBB1ZpY+iWNmSBk3V3xMZFlqPRWg7BTZDPe/l4n9eJzXRRZAxmaSGSjJbFKUcmRjlj6M+U5QYPrYEE8XsrYgMscLE2HgqNgRv/uVF4p/UL+ve/WmtcV2kUYYDOIRj8OAcGnALTfCBwBCe4RXeHOG8OO/Ox6y15BQz+/AHzucPe+KNZw==</latexit><latexit sha1_base64="+X+sarAww1PBAvujCKp8K1obfQ8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/DgIRS+epIKxhTaUzXbTLt3dhN2NUEL/ghcPKl79Rd78N27aHLT1wcDjvRlm5oUJZ9q47rdTWlpeWV0rr1c2Nre2d6q7e486ThWhPol5rNoh1pQzSX3DDKftRFEsQk5b4egm91tPVGkWywczTmgg8ECyiBFscunu6sztVWtu3Z0CLRKvIDUo0OxVv7r9mKSCSkM41rrjuYkJMqwMI5xOKt1U0wSTER7QjqUSC6qDbHrrBB1ZpY+iWNmSBk3V3xMZFlqPRWg7BTZDPe/l4n9eJzXRRZAxmaSGSjJbFKUcmRjlj6M+U5QYPrYEE8XsrYgMscLE2HgqNgRv/uVF4p/UL+ve/WmtcV2kUYYDOIRj8OAcGnALTfCBwBCe4RXeHOG8OO/Ox6y15BQz+/AHzucPe+KNZw==</latexit><latexit sha1_base64="+X+sarAww1PBAvujCKp8K1obfQ8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/DgIRS+epIKxhTaUzXbTLt3dhN2NUEL/ghcPKl79Rd78N27aHLT1wcDjvRlm5oUJZ9q47rdTWlpeWV0rr1c2Nre2d6q7e486ThWhPol5rNoh1pQzSX3DDKftRFEsQk5b4egm91tPVGkWywczTmgg8ECyiBFscunu6sztVWtu3Z0CLRKvIDUo0OxVv7r9mKSCSkM41rrjuYkJMqwMI5xOKt1U0wSTER7QjqUSC6qDbHrrBB1ZpY+iWNmSBk3V3xMZFlqPRWg7BTZDPe/l4n9eJzXRRZAxmaSGSjJbFKUcmRjlj6M+U5QYPrYEE8XsrYgMscLE2HgqNgRv/uVF4p/UL+ve/WmtcV2kUYYDOIRj8OAcGnALTfCBwBCe4RXeHOG8OO/Ox6y15BQz+/AHzucPe+KNZw==</latexit>

And consider five different mass m = 0.0001, 0.001, 0.01, 0.1, 1
<latexit sha1_base64="HkGbKL3KqhJk6nkmM9l0dKanYQI=">AAACAXicbVDLSgMxFM3UV62vUVfiJlgEF6VMRFAXQtGNywqOFdqhZNJMG5pkhiQjlFLc+CtuXKi49S/c+TdmprPQ1gO5OZxzL8k9YcKZNp737ZQWFpeWV8qrlbX1jc0td3vnTsepItQnMY/VfYg15UxS3zDD6X2iKBYhp61weJX5rQeqNIvlrRklNBC4L1nECDZW6rp74sKre56HatmV16ygGuq61dyxgPMEFaQKCjS77lenF5NUUGkIx1q3kZeYYIyVYYTTSaWTappgMsR92rZUYkF1MM5XmMBDq/RgFCt7pIG5+ntijIXWIxHaToHNQM96mfif105NdBaMmUxSQyWZPhSlHJoYZnnAHlOUGD6yBBPF7F8hGWCFibGpVWwIaHbleeIf18/r6Oak2rgs0iiDfXAAjgACp6ABrkET+ICAR/AMXsGb8+S8OO/Ox7S15BQzu+APnM8fN7iSYA==</latexit><latexit sha1_base64="HkGbKL3KqhJk6nkmM9l0dKanYQI=">AAACAXicbVDLSgMxFM3UV62vUVfiJlgEF6VMRFAXQtGNywqOFdqhZNJMG5pkhiQjlFLc+CtuXKi49S/c+TdmprPQ1gO5OZxzL8k9YcKZNp737ZQWFpeWV8qrlbX1jc0td3vnTsepItQnMY/VfYg15UxS3zDD6X2iKBYhp61weJX5rQeqNIvlrRklNBC4L1nECDZW6rp74sKre56HatmV16ygGuq61dyxgPMEFaQKCjS77lenF5NUUGkIx1q3kZeYYIyVYYTTSaWTappgMsR92rZUYkF1MM5XmMBDq/RgFCt7pIG5+ntijIXWIxHaToHNQM96mfif105NdBaMmUxSQyWZPhSlHJoYZnnAHlOUGD6yBBPF7F8hGWCFibGpVWwIaHbleeIf18/r6Oak2rgs0iiDfXAAjgACp6ABrkET+ICAR/AMXsGb8+S8OO/Ox7S15BQzu+APnM8fN7iSYA==</latexit><latexit sha1_base64="HkGbKL3KqhJk6nkmM9l0dKanYQI=">AAACAXicbVDLSgMxFM3UV62vUVfiJlgEF6VMRFAXQtGNywqOFdqhZNJMG5pkhiQjlFLc+CtuXKi49S/c+TdmprPQ1gO5OZxzL8k9YcKZNp737ZQWFpeWV8qrlbX1jc0td3vnTsepItQnMY/VfYg15UxS3zDD6X2iKBYhp61weJX5rQeqNIvlrRklNBC4L1nECDZW6rp74sKre56HatmV16ygGuq61dyxgPMEFaQKCjS77lenF5NUUGkIx1q3kZeYYIyVYYTTSaWTappgMsR92rZUYkF1MM5XmMBDq/RgFCt7pIG5+ntijIXWIxHaToHNQM96mfif105NdBaMmUxSQyWZPhSlHJoYZnnAHlOUGD6yBBPF7F8hGWCFibGpVWwIaHbleeIf18/r6Oak2rgs0iiDfXAAjgACp6ABrkET+ICAR/AMXsGb8+S8OO/Ox7S15BQzu+APnM8fN7iSYA==</latexit><latexit sha1_base64="HkGbKL3KqhJk6nkmM9l0dKanYQI=">AAACAXicbVDLSgMxFM3UV62vUVfiJlgEF6VMRFAXQtGNywqOFdqhZNJMG5pkhiQjlFLc+CtuXKi49S/c+TdmprPQ1gO5OZxzL8k9YcKZNp737ZQWFpeWV8qrlbX1jc0td3vnTsepItQnMY/VfYg15UxS3zDD6X2iKBYhp61weJX5rQeqNIvlrRklNBC4L1nECDZW6rp74sKre56HatmV16ygGuq61dyxgPMEFaQKCjS77lenF5NUUGkIx1q3kZeYYIyVYYTTSaWTappgMsR92rZUYkF1MM5XmMBDq/RgFCt7pIG5+ntijIXWIxHaToHNQM96mfif105NdBaMmUxSQyWZPhSlHJoYZnnAHlOUGD6yBBPF7F8hGWCFibGpVWwIaHbleeIf18/r6Oak2rgs0iiDfXAAjgACp6ABrkET+ICAR/AMXsGb8+S8OO/Ox7S15BQzu+APnM8fN7iSYA==</latexit>

H
tot

= H
A

⌦H
B

<latexit sha1_base64="x3WdbyA8NUMfYN+YCVw/W+CTtOU=">AAACAnicbVDLSgMxFM3UV62vUXe6CRbBVZkRQV0ItW66rODYQjuUTJq2oZnJkNwRyjDgxl9x40LFrV/hzr8xbWehrQdCTs65l5t7glhwDY7zbRWWlldW14rrpY3Nre0de3fvXstEUeZRKaRqBUQzwSPmAQfBWrFiJAwEawajm4nffGBKcxndwThmfkgGEe9zSsBIXfug3k1BQnZl7uusI4GHTGPzqGVdu+xUnCnwInFzUkY5Gl37q9OTNAlZBFQQrduuE4OfEgWcCpaVOolmMaEjMmBtQyNiRvnpdIcMHxulh/tSmRMBnqq/O1ISaj0OA1MZEhjqeW8i/ue1E+hf+CmP4gRYRGeD+onAIPEkENzjilEQY0MIVdz8FdMhUYSCia1kQnDnV14k3mnlsuLenpWrtTyNIjpER+gEuegcVVEdNZCHKHpEz+gVvVlP1ov1bn3MSgtW3rOP/sD6/AFUCpeE</latexit><latexit sha1_base64="x3WdbyA8NUMfYN+YCVw/W+CTtOU=">AAACAnicbVDLSgMxFM3UV62vUXe6CRbBVZkRQV0ItW66rODYQjuUTJq2oZnJkNwRyjDgxl9x40LFrV/hzr8xbWehrQdCTs65l5t7glhwDY7zbRWWlldW14rrpY3Nre0de3fvXstEUeZRKaRqBUQzwSPmAQfBWrFiJAwEawajm4nffGBKcxndwThmfkgGEe9zSsBIXfug3k1BQnZl7uusI4GHTGPzqGVdu+xUnCnwInFzUkY5Gl37q9OTNAlZBFQQrduuE4OfEgWcCpaVOolmMaEjMmBtQyNiRvnpdIcMHxulh/tSmRMBnqq/O1ISaj0OA1MZEhjqeW8i/ue1E+hf+CmP4gRYRGeD+onAIPEkENzjilEQY0MIVdz8FdMhUYSCia1kQnDnV14k3mnlsuLenpWrtTyNIjpER+gEuegcVVEdNZCHKHpEz+gVvVlP1ov1bn3MSgtW3rOP/sD6/AFUCpeE</latexit><latexit sha1_base64="x3WdbyA8NUMfYN+YCVw/W+CTtOU=">AAACAnicbVDLSgMxFM3UV62vUXe6CRbBVZkRQV0ItW66rODYQjuUTJq2oZnJkNwRyjDgxl9x40LFrV/hzr8xbWehrQdCTs65l5t7glhwDY7zbRWWlldW14rrpY3Nre0de3fvXstEUeZRKaRqBUQzwSPmAQfBWrFiJAwEawajm4nffGBKcxndwThmfkgGEe9zSsBIXfug3k1BQnZl7uusI4GHTGPzqGVdu+xUnCnwInFzUkY5Gl37q9OTNAlZBFQQrduuE4OfEgWcCpaVOolmMaEjMmBtQyNiRvnpdIcMHxulh/tSmRMBnqq/O1ISaj0OA1MZEhjqeW8i/ue1E+hf+CmP4gRYRGeD+onAIPEkENzjilEQY0MIVdz8FdMhUYSCia1kQnDnV14k3mnlsuLenpWrtTyNIjpER+gEuegcVVEdNZCHKHpEz+gVvVlP1ov1bn3MSgtW3rOP/sD6/AFUCpeE</latexit><latexit sha1_base64="x3WdbyA8NUMfYN+YCVw/W+CTtOU=">AAACAnicbVDLSgMxFM3UV62vUXe6CRbBVZkRQV0ItW66rODYQjuUTJq2oZnJkNwRyjDgxl9x40LFrV/hzr8xbWehrQdCTs65l5t7glhwDY7zbRWWlldW14rrpY3Nre0de3fvXstEUeZRKaRqBUQzwSPmAQfBWrFiJAwEawajm4nffGBKcxndwThmfkgGEe9zSsBIXfug3k1BQnZl7uusI4GHTGPzqGVdu+xUnCnwInFzUkY5Gl37q9OTNAlZBFQQrduuE4OfEgWcCpaVOolmMaEjMmBtQyNiRvnpdIcMHxulh/tSmRMBnqq/O1ISaj0OA1MZEhjqeW8i/ue1E+hf+CmP4gRYRGeD+onAIPEkENzjilEQY0MIVdz8FdMhUYSCia1kQnDnV14k3mnlsuLenpWrtTyNIjpER+gEuegcVVEdNZCHKHpEz+gVvVlP1ov1bn3MSgtW3rOP/sD6/AFUCpeE</latexit>

 AB = NAB · exp
"
�1

2

(�A �B)

✓
A B
BT C

◆✓
�A

�B

◆�
.

<latexit sha1_base64="OWpl8gr7Bl6lRNNBH6Ec7nHmD8Q="></latexit><latexit sha1_base64="OWpl8gr7Bl6lRNNBH6Ec7nHmD8Q="></latexit><latexit sha1_base64="OWpl8gr7Bl6lRNNBH6Ec7nHmD8Q="></latexit><latexit sha1_base64="OWpl8gr7Bl6lRNNBH6Ec7nHmD8Q="></latexit>

We define: 

To compute the entanglement entropy:

W =

✓
A B
BT C

◆
, W�1 =

✓
D E
ET F

◆

<latexit sha1_base64="rgUIRYFPXp8dXW7Yamz22umlxOI="></latexit><latexit sha1_base64="rgUIRYFPXp8dXW7Yamz22umlxOI="></latexit><latexit sha1_base64="rgUIRYFPXp8dXW7Yamz22umlxOI="></latexit><latexit sha1_base64="rgUIRYFPXp8dXW7Yamz22umlxOI="></latexit>

SA = SB =

|A|X

i=1

f(�i)
<latexit sha1_base64="lyPxgIXUgZrODYMIhAHcgupLfo8=">AAACDXicbVDLTsJAFJ3iC/FVdemmkZDghrTGRF2QAG5cYrBCQmsznU5hwvSRmakJKXyBG3/FjQs1bt2782+cQhcKnuQmJ+fcO3PvcWNKuND1b6Wwsrq2vlHcLG1t7+zuqfsHdzxKGMImimjEei7kmJIQm4IIinsxwzBwKe66o6vM7z5gxkkU3opxjO0ADkLiEwSFlBy10nGa9Y7Tqls8Ce7TSXMydVJSN6Z+1aLyGQ865KTkqGW9ps+gLRMjJ2WQo+2oX5YXoSTAoUAUct439FjYKWSCIIqnJSvhOIZoBAe4L2kIA8ztdHbOVKtIxdP8iMkKhTZTf0+kMOB8HLiyM4BiyBe9TPzP6yfCv7BTEsaJwCGaf+QnVBORlmWjeYRhJOhYEogYkbtqaAgZREImmIVgLJ68TMzT2mXNuDkrN1p5GkVwBI5BFRjgHDTANWgDEyDwCJ7BK3hTnpQX5V35mLcWlHzmEPyB8vkDBZGbBg==</latexit><latexit sha1_base64="lyPxgIXUgZrODYMIhAHcgupLfo8=">AAACDXicbVDLTsJAFJ3iC/FVdemmkZDghrTGRF2QAG5cYrBCQmsznU5hwvSRmakJKXyBG3/FjQs1bt2782+cQhcKnuQmJ+fcO3PvcWNKuND1b6Wwsrq2vlHcLG1t7+zuqfsHdzxKGMImimjEei7kmJIQm4IIinsxwzBwKe66o6vM7z5gxkkU3opxjO0ADkLiEwSFlBy10nGa9Y7Tqls8Ce7TSXMydVJSN6Z+1aLyGQ865KTkqGW9ps+gLRMjJ2WQo+2oX5YXoSTAoUAUct439FjYKWSCIIqnJSvhOIZoBAe4L2kIA8ztdHbOVKtIxdP8iMkKhTZTf0+kMOB8HLiyM4BiyBe9TPzP6yfCv7BTEsaJwCGaf+QnVBORlmWjeYRhJOhYEogYkbtqaAgZREImmIVgLJ68TMzT2mXNuDkrN1p5GkVwBI5BFRjgHDTANWgDEyDwCJ7BK3hTnpQX5V35mLcWlHzmEPyB8vkDBZGbBg==</latexit><latexit sha1_base64="lyPxgIXUgZrODYMIhAHcgupLfo8=">AAACDXicbVDLTsJAFJ3iC/FVdemmkZDghrTGRF2QAG5cYrBCQmsznU5hwvSRmakJKXyBG3/FjQs1bt2782+cQhcKnuQmJ+fcO3PvcWNKuND1b6Wwsrq2vlHcLG1t7+zuqfsHdzxKGMImimjEei7kmJIQm4IIinsxwzBwKe66o6vM7z5gxkkU3opxjO0ADkLiEwSFlBy10nGa9Y7Tqls8Ce7TSXMydVJSN6Z+1aLyGQ865KTkqGW9ps+gLRMjJ2WQo+2oX5YXoSTAoUAUct439FjYKWSCIIqnJSvhOIZoBAe4L2kIA8ztdHbOVKtIxdP8iMkKhTZTf0+kMOB8HLiyM4BiyBe9TPzP6yfCv7BTEsaJwCGaf+QnVBORlmWjeYRhJOhYEogYkbtqaAgZREImmIVgLJ68TMzT2mXNuDkrN1p5GkVwBI5BFRjgHDTANWgDEyDwCJ7BK3hTnpQX5V35mLcWlHzmEPyB8vkDBZGbBg==</latexit><latexit sha1_base64="lyPxgIXUgZrODYMIhAHcgupLfo8=">AAACDXicbVDLTsJAFJ3iC/FVdemmkZDghrTGRF2QAG5cYrBCQmsznU5hwvSRmakJKXyBG3/FjQs1bt2782+cQhcKnuQmJ+fcO3PvcWNKuND1b6Wwsrq2vlHcLG1t7+zuqfsHdzxKGMImimjEei7kmJIQm4IIinsxwzBwKe66o6vM7z5gxkkU3opxjO0ADkLiEwSFlBy10nGa9Y7Tqls8Ce7TSXMydVJSN6Z+1aLyGQ865KTkqGW9ps+gLRMjJ2WQo+2oX5YXoSTAoUAUct439FjYKWSCIIqnJSvhOIZoBAe4L2kIA8ztdHbOVKtIxdP8iMkKhTZTf0+kMOB8HLiyM4BiyBe9TPzP6yfCv7BTEsaJwCGaf+QnVBORlmWjeYRhJOhYEogYkbtqaAgZREImmIVgLJ68TMzT2mXNuDkrN1p5GkVwBI5BFRjgHDTANWgDEyDwCJ7BK3hTnpQX5V35mLcWlHzmEPyB8vkDBZGbBg==</latexit>

where, f(x) = log

p
x

2

+

p
1 + x · log

✓
1p
x

+

p
1 + xp
x

◆

<latexit sha1_base64="fgX0vJBbEUy4Wy+HywCws8hnhGU="></latexit><latexit sha1_base64="fgX0vJBbEUy4Wy+HywCws8hnhGU="></latexit><latexit sha1_base64="fgX0vJBbEUy4Wy+HywCws8hnhGU="></latexit><latexit sha1_base64="fgX0vJBbEUy4Wy+HywCws8hnhGU="></latexit>

and, �i
<latexit sha1_base64="1dC2cwciC31gFLz6pr8pP2dDTcM=">AAAB73icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnorevFYwbWVdinZbLYNTbJLkhXK0l/hxYOKV/+ON/+N2XYP2joQGGbmkfcmTDnTxnW/ncrK6tr6RnWztrW9s7tX3z940EmmCPVJwhPVDbGmnEnqG2Y47aaKYhFy2gnHN4XfeaJKs0Tem0lKA4GHksWMYGOlxz630QgP2KDecJvuDGiZeCVpQIn2oP7VjxKSCSoN4VjrnuemJsixMoxwOq31M01TTMZ4SHuWSiyoDvLZwlN0YpUIxYmyTxo0U39P5FhoPRGhTQpsRnrRK8T/vF5m4ssgZzLNDJVk/lGccWQSVFyPIqYoMXxiCSaK2V0RGWGFibEd1WwJ3uLJy8Q/a141vbvzRuu6bKMKR3AMp+DBBbTgFtrgAwEBz/AKb45yXpx352MerTjlzCH8gfP5AycAkC0=</latexit><latexit sha1_base64="1dC2cwciC31gFLz6pr8pP2dDTcM=">AAAB73icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnorevFYwbWVdinZbLYNTbJLkhXK0l/hxYOKV/+ON/+N2XYP2joQGGbmkfcmTDnTxnW/ncrK6tr6RnWztrW9s7tX3z940EmmCPVJwhPVDbGmnEnqG2Y47aaKYhFy2gnHN4XfeaJKs0Tem0lKA4GHksWMYGOlxz630QgP2KDecJvuDGiZeCVpQIn2oP7VjxKSCSoN4VjrnuemJsixMoxwOq31M01TTMZ4SHuWSiyoDvLZwlN0YpUIxYmyTxo0U39P5FhoPRGhTQpsRnrRK8T/vF5m4ssgZzLNDJVk/lGccWQSVFyPIqYoMXxiCSaK2V0RGWGFibEd1WwJ3uLJy8Q/a141vbvzRuu6bKMKR3AMp+DBBbTgFtrgAwEBz/AKb45yXpx352MerTjlzCH8gfP5AycAkC0=</latexit><latexit sha1_base64="1dC2cwciC31gFLz6pr8pP2dDTcM=">AAAB73icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnorevFYwbWVdinZbLYNTbJLkhXK0l/hxYOKV/+ON/+N2XYP2joQGGbmkfcmTDnTxnW/ncrK6tr6RnWztrW9s7tX3z940EmmCPVJwhPVDbGmnEnqG2Y47aaKYhFy2gnHN4XfeaJKs0Tem0lKA4GHksWMYGOlxz630QgP2KDecJvuDGiZeCVpQIn2oP7VjxKSCSoN4VjrnuemJsixMoxwOq31M01TTMZ4SHuWSiyoDvLZwlN0YpUIxYmyTxo0U39P5FhoPRGhTQpsRnrRK8T/vF5m4ssgZzLNDJVk/lGccWQSVFyPIqYoMXxiCSaK2V0RGWGFibEd1WwJ3uLJy8Q/a141vbvzRuu6bKMKR3AMp+DBBbTgFtrgAwEBz/AKb45yXpx352MerTjlzCH8gfP5AycAkC0=</latexit><latexit sha1_base64="1dC2cwciC31gFLz6pr8pP2dDTcM=">AAAB73icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnorevFYwbWVdinZbLYNTbJLkhXK0l/hxYOKV/+ON/+N2XYP2joQGGbmkfcmTDnTxnW/ncrK6tr6RnWztrW9s7tX3z940EmmCPVJwhPVDbGmnEnqG2Y47aaKYhFy2gnHN4XfeaJKs0Tem0lKA4GHksWMYGOlxz630QgP2KDecJvuDGiZeCVpQIn2oP7VjxKSCSoN4VjrnuemJsixMoxwOq31M01TTMZ4SHuWSiyoDvLZwlN0YpUIxYmyTxo0U39P5FhoPRGhTQpsRnrRK8T/vF5m4ssgZzLNDJVk/lGccWQSVFyPIqYoMXxiCSaK2V0RGWGFibEd1WwJ3uLJy8Q/a141vbvzRuu6bKMKR3AMp+DBBbTgFtrgAwEBz/AKb45yXpx352MerTjlzCH8gfP5AycAkC0=</latexit>

are eigenvalues  of ⇤ = �E.BT = D.A� 1
<latexit sha1_base64="Wy0LvBE6YF082TXNG1A6DzqlVNo=">AAAB/nicbVDNSsNAGNz4W+tfVPDiZbEIXhoSEdRDoVYFDx4qNLbQxrLZbNulm03Y3Qgl9uCrePGg4tXn8ObbuG1z0NaBhWFmPr5vx48Zlcq2v425+YXFpeXcSn51bX1j09zavpNRIjBxccQi0fCRJIxy4iqqGGnEgqDQZ6Tu9y9Gfv2BCEkjXlODmHgh6nLaoRgpLbXN3daNDgeoVLyyKvdpbVi6tM6LTtss2JY9BpwlTkYKIEO1bX61gggnIeEKMyRl07Fj5aVIKIoZGeZbiSQxwn3UJU1NOQqJ9NLx/UN4oJUAdiKhH1dwrP6eSFEo5SD0dTJEqienvZH4n9dMVOfUSymPE0U4nizqJAyqCI7KgAEVBCs20ARhQfWtEPeQQFjpyvK6BGf6y7PEPbLOLOf2uFCuZG3kwB7YB4fAASegDK5BFbgAg0fwDF7Bm/FkvBjvxsckOmdkMzvgD4zPH47VlA8=</latexit><latexit sha1_base64="Wy0LvBE6YF082TXNG1A6DzqlVNo=">AAAB/nicbVDNSsNAGNz4W+tfVPDiZbEIXhoSEdRDoVYFDx4qNLbQxrLZbNulm03Y3Qgl9uCrePGg4tXn8ObbuG1z0NaBhWFmPr5vx48Zlcq2v425+YXFpeXcSn51bX1j09zavpNRIjBxccQi0fCRJIxy4iqqGGnEgqDQZ6Tu9y9Gfv2BCEkjXlODmHgh6nLaoRgpLbXN3daNDgeoVLyyKvdpbVi6tM6LTtss2JY9BpwlTkYKIEO1bX61gggnIeEKMyRl07Fj5aVIKIoZGeZbiSQxwn3UJU1NOQqJ9NLx/UN4oJUAdiKhH1dwrP6eSFEo5SD0dTJEqienvZH4n9dMVOfUSymPE0U4nizqJAyqCI7KgAEVBCs20ARhQfWtEPeQQFjpyvK6BGf6y7PEPbLOLOf2uFCuZG3kwB7YB4fAASegDK5BFbgAg0fwDF7Bm/FkvBjvxsckOmdkMzvgD4zPH47VlA8=</latexit><latexit sha1_base64="Wy0LvBE6YF082TXNG1A6DzqlVNo=">AAAB/nicbVDNSsNAGNz4W+tfVPDiZbEIXhoSEdRDoVYFDx4qNLbQxrLZbNulm03Y3Qgl9uCrePGg4tXn8ObbuG1z0NaBhWFmPr5vx48Zlcq2v425+YXFpeXcSn51bX1j09zavpNRIjBxccQi0fCRJIxy4iqqGGnEgqDQZ6Tu9y9Gfv2BCEkjXlODmHgh6nLaoRgpLbXN3daNDgeoVLyyKvdpbVi6tM6LTtss2JY9BpwlTkYKIEO1bX61gggnIeEKMyRl07Fj5aVIKIoZGeZbiSQxwn3UJU1NOQqJ9NLx/UN4oJUAdiKhH1dwrP6eSFEo5SD0dTJEqienvZH4n9dMVOfUSymPE0U4nizqJAyqCI7KgAEVBCs20ARhQfWtEPeQQFjpyvK6BGf6y7PEPbLOLOf2uFCuZG3kwB7YB4fAASegDK5BFbgAg0fwDF7Bm/FkvBjvxsckOmdkMzvgD4zPH47VlA8=</latexit><latexit sha1_base64="Wy0LvBE6YF082TXNG1A6DzqlVNo=">AAAB/nicbVDNSsNAGNz4W+tfVPDiZbEIXhoSEdRDoVYFDx4qNLbQxrLZbNulm03Y3Qgl9uCrePGg4tXn8ObbuG1z0NaBhWFmPr5vx48Zlcq2v425+YXFpeXcSn51bX1j09zavpNRIjBxccQi0fCRJIxy4iqqGGnEgqDQZ6Tu9y9Gfv2BCEkjXlODmHgh6nLaoRgpLbXN3daNDgeoVLyyKvdpbVi6tM6LTtss2JY9BpwlTkYKIEO1bX61gggnIeEKMyRl07Fj5aVIKIoZGeZbiSQxwn3UJU1NOQqJ9NLx/UN4oJUAdiKhH1dwrP6eSFEo5SD0dTJEqienvZH4n9dMVOfUSymPE0U4nizqJAyqCI7KgAEVBCs20ARhQfWtEPeQQFjpyvK6BGf6y7PEPbLOLOf2uFCuZG3kwB7YB4fAASegDK5BFbgAg0fwDF7Bm/FkvBjvxsckOmdkMzvgD4zPH47VlA8=</latexit>

(Bombelli et al ’86)



Computation of EoP:
Next we prepare our system. We identify  two subsystem A and B 

and then trace out the rest. 

Now to compute EP (⇢AB)
<latexit sha1_base64="/si/uPKtjt2PAKV0KRKrP+TSBQE=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lEUG+1InisYGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+N2zYHbX0w8Hhvhpl5YcKZ0o7zba2srq1vbJa2yts7u3v79sHhk4pTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdDv1W2MqFYvFo54k1I/wQLA+I1gbKbDtuyBr5tWuHMZBdtPIzwK74tScGdAycQtSgQLNwP7q9mKSRlRowrFSHddJtJ9hqRnhNC93U0UTTEZ4QDuGChxR5Wezy3N0apQe6sfSlNBopv6eyHCk1CQKTWeE9VAtelPxP6+T6v6VnzGRpJoKMl/UTznSMZrGgHpMUqL5xBBMJDO3IjLEEhNtwiqbENzFl5eJd167rrkPF5V6o0ijBMdwAlVw4RLqcA9N8IDAGJ7hFd6szHqx3q2PeeuKVcwcwR9Ynz8Y2JLb</latexit><latexit sha1_base64="/si/uPKtjt2PAKV0KRKrP+TSBQE=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lEUG+1InisYGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+N2zYHbX0w8Hhvhpl5YcKZ0o7zba2srq1vbJa2yts7u3v79sHhk4pTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdDv1W2MqFYvFo54k1I/wQLA+I1gbKbDtuyBr5tWuHMZBdtPIzwK74tScGdAycQtSgQLNwP7q9mKSRlRowrFSHddJtJ9hqRnhNC93U0UTTEZ4QDuGChxR5Wezy3N0apQe6sfSlNBopv6eyHCk1CQKTWeE9VAtelPxP6+T6v6VnzGRpJoKMl/UTznSMZrGgHpMUqL5xBBMJDO3IjLEEhNtwiqbENzFl5eJd167rrkPF5V6o0ijBMdwAlVw4RLqcA9N8IDAGJ7hFd6szHqx3q2PeeuKVcwcwR9Ynz8Y2JLb</latexit><latexit sha1_base64="/si/uPKtjt2PAKV0KRKrP+TSBQE=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lEUG+1InisYGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+N2zYHbX0w8Hhvhpl5YcKZ0o7zba2srq1vbJa2yts7u3v79sHhk4pTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdDv1W2MqFYvFo54k1I/wQLA+I1gbKbDtuyBr5tWuHMZBdtPIzwK74tScGdAycQtSgQLNwP7q9mKSRlRowrFSHddJtJ9hqRnhNC93U0UTTEZ4QDuGChxR5Wezy3N0apQe6sfSlNBopv6eyHCk1CQKTWeE9VAtelPxP6+T6v6VnzGRpJoKMl/UTznSMZrGgHpMUqL5xBBMJDO3IjLEEhNtwiqbENzFl5eJd167rrkPF5V6o0ijBMdwAlVw4RLqcA9N8IDAGJ7hFd6szHqx3q2PeeuKVcwcwR9Ynz8Y2JLb</latexit><latexit sha1_base64="/si/uPKtjt2PAKV0KRKrP+TSBQE=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lEUG+1InisYGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+N2zYHbX0w8Hhvhpl5YcKZ0o7zba2srq1vbJa2yts7u3v79sHhk4pTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdDv1W2MqFYvFo54k1I/wQLA+I1gbKbDtuyBr5tWuHMZBdtPIzwK74tScGdAycQtSgQLNwP7q9mKSRlRowrFSHddJtJ9hqRnhNC93U0UTTEZ4QDuGChxR5Wezy3N0apQe6sfSlNBopv6eyHCk1CQKTWeE9VAtelPxP6+T6v6VnzGRpJoKMl/UTznSMZrGgHpMUqL5xBBMJDO3IjLEEhNtwiqbENzFl5eJd167rrkPF5V6o0ijBMdwAlVw4RLqcA9N8IDAGJ7hFd6szHqx3q2PeeuKVcwcwR9Ynz8Y2JLb</latexit>

we first purify the system by adding ancilla system 

such that: 
H

tot

= H
A

⌦H
B

⌦H
Ã

⌦H
B̃

<latexit sha1_base64="3i2Os5EtNntJm4WV0wS/XlmG22A=">AAACKnicbVBNTwIxEO3iF+IX6tFLIzHxRHaNiXowgfXCERMREpaQbinQ0N1u2lkTstn/48W/4kEPSrz6QyywBwRe0vTNm5nMzPMjwTXY9sTKbWxube/kdwt7+weHR8Xjk2ctY0VZg0ohVcsnmgkesgZwEKwVKUYCX7CmP3qY5psvTGkuwycYR6wTkEHI+5wSMFK36Na6CUhI781fTT0JPGAam8BdDDzgosdwdY3mpt1iyS7bM+BV4mSkhDLUu8UPrydpHLAQqCBatx07gk5CFHAqWFrwYs0iQkdkwNqGhsRM7CSzW1N8YZQe7ktlXgh4pi52JCTQehz4pjIgMNTLuam4LteOoX/bSXgYxcBCOh/UjwUGiafG4R5XjIIYG0Ko4mZXTIdEEQrG3oIxwVk+eZU0rsp3ZefxulRxMzfy6Aydo0vkoBtUQTVURw1E0St6R1/o23qzPq2J9TMvzVlZzyn6B+v3D4OHqAs=</latexit><latexit sha1_base64="3i2Os5EtNntJm4WV0wS/XlmG22A=">AAACKnicbVBNTwIxEO3iF+IX6tFLIzHxRHaNiXowgfXCERMREpaQbinQ0N1u2lkTstn/48W/4kEPSrz6QyywBwRe0vTNm5nMzPMjwTXY9sTKbWxube/kdwt7+weHR8Xjk2ctY0VZg0ohVcsnmgkesgZwEKwVKUYCX7CmP3qY5psvTGkuwycYR6wTkEHI+5wSMFK36Na6CUhI781fTT0JPGAam8BdDDzgosdwdY3mpt1iyS7bM+BV4mSkhDLUu8UPrydpHLAQqCBatx07gk5CFHAqWFrwYs0iQkdkwNqGhsRM7CSzW1N8YZQe7ktlXgh4pi52JCTQehz4pjIgMNTLuam4LteOoX/bSXgYxcBCOh/UjwUGiafG4R5XjIIYG0Ko4mZXTIdEEQrG3oIxwVk+eZU0rsp3ZefxulRxMzfy6Aydo0vkoBtUQTVURw1E0St6R1/o23qzPq2J9TMvzVlZzyn6B+v3D4OHqAs=</latexit><latexit sha1_base64="3i2Os5EtNntJm4WV0wS/XlmG22A=">AAACKnicbVBNTwIxEO3iF+IX6tFLIzHxRHaNiXowgfXCERMREpaQbinQ0N1u2lkTstn/48W/4kEPSrz6QyywBwRe0vTNm5nMzPMjwTXY9sTKbWxube/kdwt7+weHR8Xjk2ctY0VZg0ohVcsnmgkesgZwEKwVKUYCX7CmP3qY5psvTGkuwycYR6wTkEHI+5wSMFK36Na6CUhI781fTT0JPGAam8BdDDzgosdwdY3mpt1iyS7bM+BV4mSkhDLUu8UPrydpHLAQqCBatx07gk5CFHAqWFrwYs0iQkdkwNqGhsRM7CSzW1N8YZQe7ktlXgh4pi52JCTQehz4pjIgMNTLuam4LteOoX/bSXgYxcBCOh/UjwUGiafG4R5XjIIYG0Ko4mZXTIdEEQrG3oIxwVk+eZU0rsp3ZefxulRxMzfy6Aydo0vkoBtUQTVURw1E0St6R1/o23qzPq2J9TMvzVlZzyn6B+v3D4OHqAs=</latexit><latexit sha1_base64="3i2Os5EtNntJm4WV0wS/XlmG22A=">AAACKnicbVBNTwIxEO3iF+IX6tFLIzHxRHaNiXowgfXCERMREpaQbinQ0N1u2lkTstn/48W/4kEPSrz6QyywBwRe0vTNm5nMzPMjwTXY9sTKbWxube/kdwt7+weHR8Xjk2ctY0VZg0ohVcsnmgkesgZwEKwVKUYCX7CmP3qY5psvTGkuwycYR6wTkEHI+5wSMFK36Na6CUhI781fTT0JPGAam8BdDDzgosdwdY3mpt1iyS7bM+BV4mSkhDLUu8UPrydpHLAQqCBatx07gk5CFHAqWFrwYs0iQkdkwNqGhsRM7CSzW1N8YZQe7ktlXgh4pi52JCTQehz4pjIgMNTLuam4LteOoX/bSXgYxcBCOh/UjwUGiafG4R5XjIIYG0Ko4mZXTIdEEQrG3oIxwVk+eZU0rsp3ZefxulRxMzfy6Aydo0vkoBtUQTVURw1E0St6R1/o23qzPq2J9TMvzVlZzyn6B+v3D4OHqAs=</latexit>

 0[�AB ,�C ] = N0 · exp

�1

2

(�AB ,�C)

✓
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◆✓
�AB
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<latexit sha1_base64="8MvmlG9s5W6dx4XhxVJGf9wF1U0="></latexit><latexit sha1_base64="8MvmlG9s5W6dx4XhxVJGf9wF1U0="></latexit><latexit sha1_base64="8MvmlG9s5W6dx4XhxVJGf9wF1U0="></latexit><latexit sha1_base64="8MvmlG9s5W6dx4XhxVJGf9wF1U0="></latexit>

⇢AB [�AB ,�
0
AB ] / exp
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0
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� 1
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◆✓
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AB
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<latexit sha1_base64="XYgAtCh4sHGgDjxF6BSSD4hL9+s="></latexit><latexit sha1_base64="XYgAtCh4sHGgDjxF6BSSD4hL9+s="></latexit><latexit sha1_base64="XYgAtCh4sHGgDjxF6BSSD4hL9+s="></latexit><latexit sha1_base64="XYgAtCh4sHGgDjxF6BSSD4hL9+s="></latexit>

is pure

Gaussian Ansatz

Assumption: | AÃBB̃ >
<latexit sha1_base64="FS/80sAJQKE5EBlvSAdNOQgaBgQ=">AAACBXicbZDLSsNAFIYnXmu9RV2KMFgEVyURQd1IWzcuKxhbaEKYTCft0MmFmROhxK7c+CpuXKi49R3c+TZO2yy09YeBj/+cw5nzB6ngCizr21hYXFpeWS2tldc3Nre2zZ3dO5VkkjKHJiKR7YAoJnjMHOAgWDuVjESBYK1gcDWut+6ZVDyJb2GYMi8ivZiHnBLQlm8e4Ac3VdzP6y5w0WW4jhsFNUaXvlmxqtZEeB7sAiqoUNM3v9xuQrOIxUAFUapjWyl4OZHAqWCjspsplhI6ID3W0RiTiCkvn5wxwkfa6eIwkfrFgCfu74mcREoNo0B3RgT6arY2Nv+rdTIIz72cx2kGLKbTRWEmMCR4nAnucskoiKEGQiXXf8W0TyShoJMr6xDs2ZPnwTmpXlTtm9NKrVGkUUL76BAdIxudoRq6Rk3kIIoe0TN6RW/Gk/FivBsf09YFo5jZQ39kfP4A/oCXvA==</latexit><latexit sha1_base64="FS/80sAJQKE5EBlvSAdNOQgaBgQ=">AAACBXicbZDLSsNAFIYnXmu9RV2KMFgEVyURQd1IWzcuKxhbaEKYTCft0MmFmROhxK7c+CpuXKi49R3c+TZO2yy09YeBj/+cw5nzB6ngCizr21hYXFpeWS2tldc3Nre2zZ3dO5VkkjKHJiKR7YAoJnjMHOAgWDuVjESBYK1gcDWut+6ZVDyJb2GYMi8ivZiHnBLQlm8e4Ac3VdzP6y5w0WW4jhsFNUaXvlmxqtZEeB7sAiqoUNM3v9xuQrOIxUAFUapjWyl4OZHAqWCjspsplhI6ID3W0RiTiCkvn5wxwkfa6eIwkfrFgCfu74mcREoNo0B3RgT6arY2Nv+rdTIIz72cx2kGLKbTRWEmMCR4nAnucskoiKEGQiXXf8W0TyShoJMr6xDs2ZPnwTmpXlTtm9NKrVGkUUL76BAdIxudoRq6Rk3kIIoe0TN6RW/Gk/FivBsf09YFo5jZQ39kfP4A/oCXvA==</latexit><latexit sha1_base64="FS/80sAJQKE5EBlvSAdNOQgaBgQ=">AAACBXicbZDLSsNAFIYnXmu9RV2KMFgEVyURQd1IWzcuKxhbaEKYTCft0MmFmROhxK7c+CpuXKi49R3c+TZO2yy09YeBj/+cw5nzB6ngCizr21hYXFpeWS2tldc3Nre2zZ3dO5VkkjKHJiKR7YAoJnjMHOAgWDuVjESBYK1gcDWut+6ZVDyJb2GYMi8ivZiHnBLQlm8e4Ac3VdzP6y5w0WW4jhsFNUaXvlmxqtZEeB7sAiqoUNM3v9xuQrOIxUAFUapjWyl4OZHAqWCjspsplhI6ID3W0RiTiCkvn5wxwkfa6eIwkfrFgCfu74mcREoNo0B3RgT6arY2Nv+rdTIIz72cx2kGLKbTRWEmMCR4nAnucskoiKEGQiXXf8W0TyShoJMr6xDs2ZPnwTmpXlTtm9NKrVGkUUL76BAdIxudoRq6Rk3kIIoe0TN6RW/Gk/FivBsf09YFo5jZQ39kfP4A/oCXvA==</latexit><latexit sha1_base64="FS/80sAJQKE5EBlvSAdNOQgaBgQ=">AAACBXicbZDLSsNAFIYnXmu9RV2KMFgEVyURQd1IWzcuKxhbaEKYTCft0MmFmROhxK7c+CpuXKi49R3c+TZO2yy09YeBj/+cw5nzB6ngCizr21hYXFpeWS2tldc3Nre2zZ3dO5VkkjKHJiKR7YAoJnjMHOAgWDuVjESBYK1gcDWut+6ZVDyJb2GYMi8ivZiHnBLQlm8e4Ac3VdzP6y5w0WW4jhsFNUaXvlmxqtZEeB7sAiqoUNM3v9xuQrOIxUAFUapjWyl4OZHAqWCjspsplhI6ID3W0RiTiCkvn5wxwkfa6eIwkfrFgCfu74mcREoNo0B3RgT6arY2Nv+rdTIIz72cx2kGLKbTRWEmMCR4nAnucskoiKEGQiXXf8W0TyShoJMr6xDs2ZPnwTmpXlTtm9NKrVGkUUL76BAdIxudoRq6Rk3kIIoe0TN6RW/Gk/FivBsf09YFo5jZQ39kfP4A/oCXvA==</latexit>

optimal purified state  is Gaussian

 AÃBB̃ [�AB ,�ÃB̃ ] = exp
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✓
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<latexit sha1_base64="KAHkDw41ow8Z00aWOOMTdRP9Dec="></latexit><latexit sha1_base64="KAHkDw41ow8Z00aWOOMTdRP9Dec="></latexit><latexit sha1_base64="KAHkDw41ow8Z00aWOOMTdRP9Dec="></latexit><latexit sha1_base64="KAHkDw41ow8Z00aWOOMTdRP9Dec="></latexit>

We should recover original density matrix after tracing out ancilla 

J = P, KL�1KT = QR�1QT
<latexit sha1_base64="PDF7dZxj2qMhcO8VKivPRnL+ea4=">AAACE3icbVDLSgMxFM3UVx1foy7dBIsgqGVGBHVRKLoR66KVji2005JJ0zY08zDJCGXoR7jxV9y4UHHrxp1/Y6adhbYeCJx7zr3c3OOGjAppmt9aZm5+YXEpu6yvrK6tbxibW3ciiDgmNg5YwOsuEoRRn9iSSkbqISfIcxmpuYPLxK89EC5o4FflMCSOh3o+7VKMpJLaxsF1oXzYvI9QB8ISvGnFR9YIllpxdVSAFXg7qStJrcO2kTPz5hhwllgpyYEU5bbx1ewEOPKILzFDQjQsM5ROjLikmJGR3owECREeoB5pKOojjwgnHh81gntK6cBuwNXzJRyrvydi5Akx9FzV6SHZF9NeIv7nNSLZPXNi6oeRJD6eLOpGDMoAJgnBDuUESzZUBGFO1V8h7iOOsFQ56ioEa/rkWWIf58/zVuUkV7xI08iCHbAL9oEFTkERXIEysAEGj+AZvII37Ul70d61j0lrRktntsEfaJ8/utKbEA==</latexit><latexit sha1_base64="PDF7dZxj2qMhcO8VKivPRnL+ea4=">AAACE3icbVDLSgMxFM3UVx1foy7dBIsgqGVGBHVRKLoR66KVji2005JJ0zY08zDJCGXoR7jxV9y4UHHrxp1/Y6adhbYeCJx7zr3c3OOGjAppmt9aZm5+YXEpu6yvrK6tbxibW3ciiDgmNg5YwOsuEoRRn9iSSkbqISfIcxmpuYPLxK89EC5o4FflMCSOh3o+7VKMpJLaxsF1oXzYvI9QB8ISvGnFR9YIllpxdVSAFXg7qStJrcO2kTPz5hhwllgpyYEU5bbx1ewEOPKILzFDQjQsM5ROjLikmJGR3owECREeoB5pKOojjwgnHh81gntK6cBuwNXzJRyrvydi5Akx9FzV6SHZF9NeIv7nNSLZPXNi6oeRJD6eLOpGDMoAJgnBDuUESzZUBGFO1V8h7iOOsFQ56ioEa/rkWWIf58/zVuUkV7xI08iCHbAL9oEFTkERXIEysAEGj+AZvII37Ul70d61j0lrRktntsEfaJ8/utKbEA==</latexit><latexit sha1_base64="PDF7dZxj2qMhcO8VKivPRnL+ea4=">AAACE3icbVDLSgMxFM3UVx1foy7dBIsgqGVGBHVRKLoR66KVji2005JJ0zY08zDJCGXoR7jxV9y4UHHrxp1/Y6adhbYeCJx7zr3c3OOGjAppmt9aZm5+YXEpu6yvrK6tbxibW3ciiDgmNg5YwOsuEoRRn9iSSkbqISfIcxmpuYPLxK89EC5o4FflMCSOh3o+7VKMpJLaxsF1oXzYvI9QB8ISvGnFR9YIllpxdVSAFXg7qStJrcO2kTPz5hhwllgpyYEU5bbx1ewEOPKILzFDQjQsM5ROjLikmJGR3owECREeoB5pKOojjwgnHh81gntK6cBuwNXzJRyrvydi5Akx9FzV6SHZF9NeIv7nNSLZPXNi6oeRJD6eLOpGDMoAJgnBDuUESzZUBGFO1V8h7iOOsFQ56ioEa/rkWWIf58/zVuUkV7xI08iCHbAL9oEFTkERXIEysAEGj+AZvII37Ul70d61j0lrRktntsEfaJ8/utKbEA==</latexit><latexit sha1_base64="PDF7dZxj2qMhcO8VKivPRnL+ea4=">AAACE3icbVDLSgMxFM3UVx1foy7dBIsgqGVGBHVRKLoR66KVji2005JJ0zY08zDJCGXoR7jxV9y4UHHrxp1/Y6adhbYeCJx7zr3c3OOGjAppmt9aZm5+YXEpu6yvrK6tbxibW3ciiDgmNg5YwOsuEoRRn9iSSkbqISfIcxmpuYPLxK89EC5o4FflMCSOh3o+7VKMpJLaxsF1oXzYvI9QB8ISvGnFR9YIllpxdVSAFXg7qStJrcO2kTPz5hhwllgpyYEU5bbx1ewEOPKILzFDQjQsM5ROjLikmJGR3owECREeoB5pKOojjwgnHh81gntK6cBuwNXzJRyrvydi5Akx9FzV6SHZF9NeIv7nNSLZPXNi6oeRJD6eLOpGDMoAJgnBDuUESzZUBGFO1V8h7iOOsFQ56ioEa/rkWWIf58/zVuUkV7xI08iCHbAL9oEFTkERXIEysAEGj+AZvII37Ul70d61j0lrRktntsEfaJ8/utKbEA==</latexit>

(AB, Takayanagi, Umemoto, arXiv:
1802.09545)



Now we have to  compute  SAÃ
<latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit><latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit><latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit><latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit>

and EP (⇢AB)
<latexit sha1_base64="/si/uPKtjt2PAKV0KRKrP+TSBQE=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lEUG+1InisYGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+N2zYHbX0w8Hhvhpl5YcKZ0o7zba2srq1vbJa2yts7u3v79sHhk4pTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdDv1W2MqFYvFo54k1I/wQLA+I1gbKbDtuyBr5tWuHMZBdtPIzwK74tScGdAycQtSgQLNwP7q9mKSRlRowrFSHddJtJ9hqRnhNC93U0UTTEZ4QDuGChxR5Wezy3N0apQe6sfSlNBopv6eyHCk1CQKTWeE9VAtelPxP6+T6v6VnzGRpJoKMl/UTznSMZrGgHpMUqL5xBBMJDO3IjLEEhNtwiqbENzFl5eJd167rrkPF5V6o0ijBMdwAlVw4RLqcA9N8IDAGJ7hFd6szHqx3q2PeeuKVcwcwR9Ynz8Y2JLb</latexit><latexit sha1_base64="/si/uPKtjt2PAKV0KRKrP+TSBQE=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lEUG+1InisYGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+N2zYHbX0w8Hhvhpl5YcKZ0o7zba2srq1vbJa2yts7u3v79sHhk4pTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdDv1W2MqFYvFo54k1I/wQLA+I1gbKbDtuyBr5tWuHMZBdtPIzwK74tScGdAycQtSgQLNwP7q9mKSRlRowrFSHddJtJ9hqRnhNC93U0UTTEZ4QDuGChxR5Wezy3N0apQe6sfSlNBopv6eyHCk1CQKTWeE9VAtelPxP6+T6v6VnzGRpJoKMl/UTznSMZrGgHpMUqL5xBBMJDO3IjLEEhNtwiqbENzFl5eJd167rrkPF5V6o0ijBMdwAlVw4RLqcA9N8IDAGJ7hFd6szHqx3q2PeeuKVcwcwR9Ynz8Y2JLb</latexit><latexit sha1_base64="/si/uPKtjt2PAKV0KRKrP+TSBQE=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lEUG+1InisYGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+N2zYHbX0w8Hhvhpl5YcKZ0o7zba2srq1vbJa2yts7u3v79sHhk4pTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdDv1W2MqFYvFo54k1I/wQLA+I1gbKbDtuyBr5tWuHMZBdtPIzwK74tScGdAycQtSgQLNwP7q9mKSRlRowrFSHddJtJ9hqRnhNC93U0UTTEZ4QDuGChxR5Wezy3N0apQe6sfSlNBopv6eyHCk1CQKTWeE9VAtelPxP6+T6v6VnzGRpJoKMl/UTznSMZrGgHpMUqL5xBBMJDO3IjLEEhNtwiqbENzFl5eJd167rrkPF5V6o0ijBMdwAlVw4RLqcA9N8IDAGJ7hFd6szHqx3q2PeeuKVcwcwR9Ynz8Y2JLb</latexit><latexit sha1_base64="/si/uPKtjt2PAKV0KRKrP+TSBQE=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lEUG+1InisYGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+N2zYHbX0w8Hhvhpl5YcKZ0o7zba2srq1vbJa2yts7u3v79sHhk4pTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdDv1W2MqFYvFo54k1I/wQLA+I1gbKbDtuyBr5tWuHMZBdtPIzwK74tScGdAycQtSgQLNwP7q9mKSRlRowrFSHddJtJ9hqRnhNC93U0UTTEZ4QDuGChxR5Wezy3N0apQe6sfSlNBopv6eyHCk1CQKTWeE9VAtelPxP6+T6v6VnzGRpJoKMl/UTznSMZrGgHpMUqL5xBBMJDO3IjLEEhNtwiqbENzFl5eJd167rrkPF5V6o0ijBMdwAlVw4RLqcA9N8IDAGJ7hFd6szHqx3q2PeeuKVcwcwR9Ynz8Y2JLb</latexit>

= minSAÃ
<latexit sha1_base64="NNEOlllq6gcYeA2Qy2Hio9bHJ4c=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCp5KIoB6EVi8eKxpbaELYbDbt0t1N2N0IJdS/4sWDilf/iDf/jds2B60+GHi8N8PMvChjVGnH+bIqS8srq2vV9drG5tb2jr27d6/SXGLi4ZSlshchRRgVxNNUM9LLJEE8YqQbja6mfveBSEVTcafHGQk4GgiaUIy0kUK7fuFzKuBtWLR9TVlMYHsS2g2n6cwA/xK3JA1QohPan36c4pwToTFDSvVdJ9NBgaSmmJFJzc8VyRAeoQHpGyoQJyooZsdP4KFRYpik0pTQcKb+nCgQV2rMI9PJkR6qRW8q/uf1c52cBQUVWa6JwPNFSc6gTuE0CRhTSbBmY0MQltTcCvEQSYS1yatmQnAXX/5LvOPmedO9OWm0Lss0qmAfHIAj4IJT0ALXoAM8gMEYPIEX8Go9Ws/Wm/U+b61Y5Uwd/IL18Q0TyJP0</latexit><latexit sha1_base64="NNEOlllq6gcYeA2Qy2Hio9bHJ4c=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCp5KIoB6EVi8eKxpbaELYbDbt0t1N2N0IJdS/4sWDilf/iDf/jds2B60+GHi8N8PMvChjVGnH+bIqS8srq2vV9drG5tb2jr27d6/SXGLi4ZSlshchRRgVxNNUM9LLJEE8YqQbja6mfveBSEVTcafHGQk4GgiaUIy0kUK7fuFzKuBtWLR9TVlMYHsS2g2n6cwA/xK3JA1QohPan36c4pwToTFDSvVdJ9NBgaSmmJFJzc8VyRAeoQHpGyoQJyooZsdP4KFRYpik0pTQcKb+nCgQV2rMI9PJkR6qRW8q/uf1c52cBQUVWa6JwPNFSc6gTuE0CRhTSbBmY0MQltTcCvEQSYS1yatmQnAXX/5LvOPmedO9OWm0Lss0qmAfHIAj4IJT0ALXoAM8gMEYPIEX8Go9Ws/Wm/U+b61Y5Uwd/IL18Q0TyJP0</latexit><latexit sha1_base64="NNEOlllq6gcYeA2Qy2Hio9bHJ4c=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCp5KIoB6EVi8eKxpbaELYbDbt0t1N2N0IJdS/4sWDilf/iDf/jds2B60+GHi8N8PMvChjVGnH+bIqS8srq2vV9drG5tb2jr27d6/SXGLi4ZSlshchRRgVxNNUM9LLJEE8YqQbja6mfveBSEVTcafHGQk4GgiaUIy0kUK7fuFzKuBtWLR9TVlMYHsS2g2n6cwA/xK3JA1QohPan36c4pwToTFDSvVdJ9NBgaSmmJFJzc8VyRAeoQHpGyoQJyooZsdP4KFRYpik0pTQcKb+nCgQV2rMI9PJkR6qRW8q/uf1c52cBQUVWa6JwPNFSc6gTuE0CRhTSbBmY0MQltTcCvEQSYS1yatmQnAXX/5LvOPmedO9OWm0Lss0qmAfHIAj4IJT0ALXoAM8gMEYPIEX8Go9Ws/Wm/U+b61Y5Uwd/IL18Q0TyJP0</latexit><latexit sha1_base64="NNEOlllq6gcYeA2Qy2Hio9bHJ4c=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCp5KIoB6EVi8eKxpbaELYbDbt0t1N2N0IJdS/4sWDilf/iDf/jds2B60+GHi8N8PMvChjVGnH+bIqS8srq2vV9drG5tb2jr27d6/SXGLi4ZSlshchRRgVxNNUM9LLJEE8YqQbja6mfveBSEVTcafHGQk4GgiaUIy0kUK7fuFzKuBtWLR9TVlMYHsS2g2n6cwA/xK3JA1QohPan36c4pwToTFDSvVdJ9NBgaSmmJFJzc8VyRAeoQHpGyoQJyooZsdP4KFRYpik0pTQcKb+nCgQV2rMI9PJkR6qRW8q/uf1c52cBQUVWa6JwPNFSc6gTuE0CRhTSbBmY0MQltTcCvEQSYS1yatmQnAXX/5LvOPmedO9OWm0Lss0qmAfHIAj4IJT0ALXoAM8gMEYPIEX8Go9Ws/Wm/U+b61Y5Uwd/IL18Q0TyJP0</latexit>

To compute SAÃ
<latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit><latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit><latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit><latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit>

 AÃBB̃ = N · exp
"
�1

2

(�AÃ �BB̃)WAÃBB̃

✓
�AÃ
�BB̃

◆�
.

<latexit sha1_base64="ovoVFmcUMvUFS+O3cXrDwMh9KxI="></latexit><latexit sha1_base64="ovoVFmcUMvUFS+O3cXrDwMh9KxI="></latexit><latexit sha1_base64="ovoVFmcUMvUFS+O3cXrDwMh9KxI="></latexit><latexit sha1_base64="ovoVFmcUMvUFS+O3cXrDwMh9KxI="></latexit>

W =

0

BB@

JAA KAÃ JAB KAB̃
KÃA LÃÃ KÃB LÃB̃
JBA KBÃ JBB KBB̃
KB̃A LB̃Ã KB̃B LB̃B̃ .

1

CCA ⌘
✓

A B
BT C

◆

<latexit sha1_base64="LwsAVfLSu8NF2jmY+bfYyi/d32o="></latexit><latexit sha1_base64="LwsAVfLSu8NF2jmY+bfYyi/d32o="></latexit><latexit sha1_base64="LwsAVfLSu8NF2jmY+bfYyi/d32o="></latexit><latexit sha1_base64="LwsAVfLSu8NF2jmY+bfYyi/d32o="></latexit>

We observe the following transformations:

J ! J, K ! K

✓
PT 0
0 QT

◆
, L !

✓
P 0
0 Q

◆
L

✓
PT 0
0 QT

◆
.

<latexit sha1_base64="etOHzmG6wf+V1Cp1Gr6gfdGIyOk="></latexit><latexit sha1_base64="etOHzmG6wf+V1Cp1Gr6gfdGIyOk="></latexit><latexit sha1_base64="etOHzmG6wf+V1Cp1Gr6gfdGIyOk="></latexit><latexit sha1_base64="etOHzmG6wf+V1Cp1Gr6gfdGIyOk="></latexit>

P̂ =

✓
I|A| 0
0 P

◆
, Q̂ =

✓
I|B| 0
0 Q

◆

<latexit sha1_base64="lwvKt6OpYNl9Of0MSDA0fyq8FsI="></latexit><latexit sha1_base64="lwvKt6OpYNl9Of0MSDA0fyq8FsI="></latexit><latexit sha1_base64="lwvKt6OpYNl9Of0MSDA0fyq8FsI="></latexit><latexit sha1_base64="lwvKt6OpYNl9Of0MSDA0fyq8FsI="></latexit>

two non degenerate matrices

Then: 
A ! P̂AP̂T , B ! P̂BQ̂T , C ! Q̂CQ̂T , D ! (P̂T )�1DP̂�1, E ! (P̂T )�1EQ̂�1, F ! (Q̂T )�1FQ̂�1

<latexit sha1_base64="nsRN+wDkHcsKK68O3V3UjGQ2WBA="></latexit><latexit sha1_base64="nsRN+wDkHcsKK68O3V3UjGQ2WBA="></latexit><latexit sha1_base64="nsRN+wDkHcsKK68O3V3UjGQ2WBA="></latexit><latexit sha1_base64="nsRN+wDkHcsKK68O3V3UjGQ2WBA="></latexit>

⇤ = �E ·BT ⇤ ! (PT )�1⇤PT
<latexit sha1_base64="ZK+G6hwd7i35sJ8TSZnLtTxlxCM=">AAACInicbVDLSsNAFJ3UV62vqEs3g0Woi5ZEBB8glIrgwkWFxhaatEwm03bo5OHMRCih/+LGX3HjwtdK8GOctFlo64GBwzn3cuccN2JUSMP40nILi0vLK/nVwtr6xuaWvr1zJ8KYY2LhkIW85SJBGA2IJalkpBVxgnyXkaY7vEz95gPhgoZBQ44i4vioH9AexUgqqauf2zdq2EMX5Ssbe6GEtU7Dvo+RBzPDliEs1TuNw05SNseZCJVQ6OpFo2JMAOeJmZEiyFDv6h+2F+LYJ4HEDAnRNo1IOgnikmJGxgU7FiRCeIj6pK1ogHwinGSScQwPlOLBXsjVCyScqL83EuQLMfJdNekjORCzXir+57Vj2Tt1EhpEsSQBnh7qxQyq3Glh0KOcYMlGiiDMqforxAPEEZaq1rQEczbyPLGOKmcV8/a4WK1lbeTBHtgHJWCCE1AF16AOLIDBI3gGr+BNe9JetHftczqa07KdXfAH2vcP1reiHA==</latexit><latexit sha1_base64="ZK+G6hwd7i35sJ8TSZnLtTxlxCM=">AAACInicbVDLSsNAFJ3UV62vqEs3g0Woi5ZEBB8glIrgwkWFxhaatEwm03bo5OHMRCih/+LGX3HjwtdK8GOctFlo64GBwzn3cuccN2JUSMP40nILi0vLK/nVwtr6xuaWvr1zJ8KYY2LhkIW85SJBGA2IJalkpBVxgnyXkaY7vEz95gPhgoZBQ44i4vioH9AexUgqqauf2zdq2EMX5Ssbe6GEtU7Dvo+RBzPDliEs1TuNw05SNseZCJVQ6OpFo2JMAOeJmZEiyFDv6h+2F+LYJ4HEDAnRNo1IOgnikmJGxgU7FiRCeIj6pK1ogHwinGSScQwPlOLBXsjVCyScqL83EuQLMfJdNekjORCzXir+57Vj2Tt1EhpEsSQBnh7qxQyq3Glh0KOcYMlGiiDMqforxAPEEZaq1rQEczbyPLGOKmcV8/a4WK1lbeTBHtgHJWCCE1AF16AOLIDBI3gGr+BNe9JetHftczqa07KdXfAH2vcP1reiHA==</latexit><latexit sha1_base64="ZK+G6hwd7i35sJ8TSZnLtTxlxCM=">AAACInicbVDLSsNAFJ3UV62vqEs3g0Woi5ZEBB8glIrgwkWFxhaatEwm03bo5OHMRCih/+LGX3HjwtdK8GOctFlo64GBwzn3cuccN2JUSMP40nILi0vLK/nVwtr6xuaWvr1zJ8KYY2LhkIW85SJBGA2IJalkpBVxgnyXkaY7vEz95gPhgoZBQ44i4vioH9AexUgqqauf2zdq2EMX5Ssbe6GEtU7Dvo+RBzPDliEs1TuNw05SNseZCJVQ6OpFo2JMAOeJmZEiyFDv6h+2F+LYJ4HEDAnRNo1IOgnikmJGxgU7FiRCeIj6pK1ogHwinGSScQwPlOLBXsjVCyScqL83EuQLMfJdNekjORCzXir+57Vj2Tt1EhpEsSQBnh7qxQyq3Glh0KOcYMlGiiDMqforxAPEEZaq1rQEczbyPLGOKmcV8/a4WK1lbeTBHtgHJWCCE1AF16AOLIDBI3gGr+BNe9JetHftczqa07KdXfAH2vcP1reiHA==</latexit><latexit sha1_base64="ZK+G6hwd7i35sJ8TSZnLtTxlxCM=">AAACInicbVDLSsNAFJ3UV62vqEs3g0Woi5ZEBB8glIrgwkWFxhaatEwm03bo5OHMRCih/+LGX3HjwtdK8GOctFlo64GBwzn3cuccN2JUSMP40nILi0vLK/nVwtr6xuaWvr1zJ8KYY2LhkIW85SJBGA2IJalkpBVxgnyXkaY7vEz95gPhgoZBQ44i4vioH9AexUgqqauf2zdq2EMX5Ssbe6GEtU7Dvo+RBzPDliEs1TuNw05SNseZCJVQ6OpFo2JMAOeJmZEiyFDv6h+2F+LYJ4HEDAnRNo1IOgnikmJGxgU7FiRCeIj6pK1ogHwinGSScQwPlOLBXsjVCyScqL83EuQLMfJdNekjORCzXir+57Vj2Tt1EhpEsSQBnh7qxQyq3Glh0KOcYMlGiiDMqforxAPEEZaq1rQEczbyPLGOKmcV8/a4WK1lbeTBHtgHJWCCE1AF16AOLIDBI3gGr+BNe9JetHftczqa07KdXfAH2vcP1reiHA==</latexit>

Consequently: SAÃ
<latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit><latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit><latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit><latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit>

remains same: 

We can use these transformations to  simplify  the matrices J,K and L 

J = P, KL�1KT = QR�1QT
<latexit sha1_base64="PDF7dZxj2qMhcO8VKivPRnL+ea4=">AAACE3icbVDLSgMxFM3UVx1foy7dBIsgqGVGBHVRKLoR66KVji2005JJ0zY08zDJCGXoR7jxV9y4UHHrxp1/Y6adhbYeCJx7zr3c3OOGjAppmt9aZm5+YXEpu6yvrK6tbxibW3ciiDgmNg5YwOsuEoRRn9iSSkbqISfIcxmpuYPLxK89EC5o4FflMCSOh3o+7VKMpJLaxsF1oXzYvI9QB8ISvGnFR9YIllpxdVSAFXg7qStJrcO2kTPz5hhwllgpyYEU5bbx1ewEOPKILzFDQjQsM5ROjLikmJGR3owECREeoB5pKOojjwgnHh81gntK6cBuwNXzJRyrvydi5Akx9FzV6SHZF9NeIv7nNSLZPXNi6oeRJD6eLOpGDMoAJgnBDuUESzZUBGFO1V8h7iOOsFQ56ioEa/rkWWIf58/zVuUkV7xI08iCHbAL9oEFTkERXIEysAEGj+AZvII37Ul70d61j0lrRktntsEfaJ8/utKbEA==</latexit><latexit sha1_base64="PDF7dZxj2qMhcO8VKivPRnL+ea4=">AAACE3icbVDLSgMxFM3UVx1foy7dBIsgqGVGBHVRKLoR66KVji2005JJ0zY08zDJCGXoR7jxV9y4UHHrxp1/Y6adhbYeCJx7zr3c3OOGjAppmt9aZm5+YXEpu6yvrK6tbxibW3ciiDgmNg5YwOsuEoRRn9iSSkbqISfIcxmpuYPLxK89EC5o4FflMCSOh3o+7VKMpJLaxsF1oXzYvI9QB8ISvGnFR9YIllpxdVSAFXg7qStJrcO2kTPz5hhwllgpyYEU5bbx1ewEOPKILzFDQjQsM5ROjLikmJGR3owECREeoB5pKOojjwgnHh81gntK6cBuwNXzJRyrvydi5Akx9FzV6SHZF9NeIv7nNSLZPXNi6oeRJD6eLOpGDMoAJgnBDuUESzZUBGFO1V8h7iOOsFQ56ioEa/rkWWIf58/zVuUkV7xI08iCHbAL9oEFTkERXIEysAEGj+AZvII37Ul70d61j0lrRktntsEfaJ8/utKbEA==</latexit><latexit sha1_base64="PDF7dZxj2qMhcO8VKivPRnL+ea4=">AAACE3icbVDLSgMxFM3UVx1foy7dBIsgqGVGBHVRKLoR66KVji2005JJ0zY08zDJCGXoR7jxV9y4UHHrxp1/Y6adhbYeCJx7zr3c3OOGjAppmt9aZm5+YXEpu6yvrK6tbxibW3ciiDgmNg5YwOsuEoRRn9iSSkbqISfIcxmpuYPLxK89EC5o4FflMCSOh3o+7VKMpJLaxsF1oXzYvI9QB8ISvGnFR9YIllpxdVSAFXg7qStJrcO2kTPz5hhwllgpyYEU5bbx1ewEOPKILzFDQjQsM5ROjLikmJGR3owECREeoB5pKOojjwgnHh81gntK6cBuwNXzJRyrvydi5Akx9FzV6SHZF9NeIv7nNSLZPXNi6oeRJD6eLOpGDMoAJgnBDuUESzZUBGFO1V8h7iOOsFQ56ioEa/rkWWIf58/zVuUkV7xI08iCHbAL9oEFTkERXIEysAEGj+AZvII37Ul70d61j0lrRktntsEfaJ8/utKbEA==</latexit><latexit sha1_base64="PDF7dZxj2qMhcO8VKivPRnL+ea4=">AAACE3icbVDLSgMxFM3UVx1foy7dBIsgqGVGBHVRKLoR66KVji2005JJ0zY08zDJCGXoR7jxV9y4UHHrxp1/Y6adhbYeCJx7zr3c3OOGjAppmt9aZm5+YXEpu6yvrK6tbxibW3ciiDgmNg5YwOsuEoRRn9iSSkbqISfIcxmpuYPLxK89EC5o4FflMCSOh3o+7VKMpJLaxsF1oXzYvI9QB8ISvGnFR9YIllpxdVSAFXg7qStJrcO2kTPz5hhwllgpyYEU5bbx1ewEOPKILzFDQjQsM5ROjLikmJGR3owECREeoB5pKOojjwgnHh81gntK6cBuwNXzJRyrvydi5Akx9FzV6SHZF9NeIv7nNSLZPXNi6oeRJD6eLOpGDMoAJgnBDuUESzZUBGFO1V8h7iOOsFQ56ioEa/rkWWIf58/zVuUkV7xI08iCHbAL9oEFTkERXIEysAEGj+AZvII37Ul70d61j0lrRktntsEfaJ8/utKbEA==</latexit>

Keep invariant

(AB, Takayanagi, Umemoto, arXiv:1802.09545)



Still the problem of minimization is difficult as the dimensions  |Ã|, |B̃|
<latexit sha1_base64="j1gKzqwABGcWcOc97RpGTInuUg8=">AAAB/nicbZDLSsNAFIYnXmu9RQU3bgaL4EJKIoK6q3XjsoKxhTaUyWTSDp1cmDkRStKFr+LGhYpbn8Odb+O0jaCtPwx8/OcczpnfSwRXYFlfxsLi0vLKammtvL6xubVt7uzeqziVlDk0FrFseUQxwSPmAAfBWolkJPQEa3qD63G9+cCk4nF0B8OEuSHpRTzglIC2uuZ+3gEufIav8hP8w/W8a1asqjURnge7gAoq1Oianx0/pmnIIqCCKNW2rQTcjEjgVLBRuZMqlhA6ID3W1hiRkCk3m9w/wkfa8XEQS/0iwBP390RGQqWGoac7QwJ9NVsbm//V2ikEF27GoyQFFtHpoiAVGGI8DgP7XDIKYqiBUMn1rZj2iSQUdGRlHYI9++V5cE6rl1X79qxSqxdplNABOkTHyEbnqIZuUAM5iKIcPaEX9Go8Gs/Gm/E+bV0wipk99EfGxzdVyJU2</latexit><latexit sha1_base64="j1gKzqwABGcWcOc97RpGTInuUg8=">AAAB/nicbZDLSsNAFIYnXmu9RQU3bgaL4EJKIoK6q3XjsoKxhTaUyWTSDp1cmDkRStKFr+LGhYpbn8Odb+O0jaCtPwx8/OcczpnfSwRXYFlfxsLi0vLKammtvL6xubVt7uzeqziVlDk0FrFseUQxwSPmAAfBWolkJPQEa3qD63G9+cCk4nF0B8OEuSHpRTzglIC2uuZ+3gEufIav8hP8w/W8a1asqjURnge7gAoq1Oianx0/pmnIIqCCKNW2rQTcjEjgVLBRuZMqlhA6ID3W1hiRkCk3m9w/wkfa8XEQS/0iwBP390RGQqWGoac7QwJ9NVsbm//V2ikEF27GoyQFFtHpoiAVGGI8DgP7XDIKYqiBUMn1rZj2iSQUdGRlHYI9++V5cE6rl1X79qxSqxdplNABOkTHyEbnqIZuUAM5iKIcPaEX9Go8Gs/Gm/E+bV0wipk99EfGxzdVyJU2</latexit><latexit sha1_base64="j1gKzqwABGcWcOc97RpGTInuUg8=">AAAB/nicbZDLSsNAFIYnXmu9RQU3bgaL4EJKIoK6q3XjsoKxhTaUyWTSDp1cmDkRStKFr+LGhYpbn8Odb+O0jaCtPwx8/OcczpnfSwRXYFlfxsLi0vLKammtvL6xubVt7uzeqziVlDk0FrFseUQxwSPmAAfBWolkJPQEa3qD63G9+cCk4nF0B8OEuSHpRTzglIC2uuZ+3gEufIav8hP8w/W8a1asqjURnge7gAoq1Oianx0/pmnIIqCCKNW2rQTcjEjgVLBRuZMqlhA6ID3W1hiRkCk3m9w/wkfa8XEQS/0iwBP390RGQqWGoac7QwJ9NVsbm//V2ikEF27GoyQFFtHpoiAVGGI8DgP7XDIKYqiBUMn1rZj2iSQUdGRlHYI9++V5cE6rl1X79qxSqxdplNABOkTHyEbnqIZuUAM5iKIcPaEX9Go8Gs/Gm/E+bV0wipk99EfGxzdVyJU2</latexit><latexit sha1_base64="j1gKzqwABGcWcOc97RpGTInuUg8=">AAAB/nicbZDLSsNAFIYnXmu9RQU3bgaL4EJKIoK6q3XjsoKxhTaUyWTSDp1cmDkRStKFr+LGhYpbn8Odb+O0jaCtPwx8/OcczpnfSwRXYFlfxsLi0vLKammtvL6xubVt7uzeqziVlDk0FrFseUQxwSPmAAfBWolkJPQEa3qD63G9+cCk4nF0B8OEuSHpRTzglIC2uuZ+3gEufIav8hP8w/W8a1asqjURnge7gAoq1Oianx0/pmnIIqCCKNW2rQTcjEjgVLBRuZMqlhA6ID3W1hiRkCk3m9w/wkfa8XEQS/0iwBP390RGQqWGoac7QwJ9NVsbm//V2ikEF27GoyQFFtHpoiAVGGI8DgP7XDIKYqiBUMn1rZj2iSQUdGRlHYI9++V5cE6rl1X79qxSqxdplNABOkTHyEbnqIZuUAM5iKIcPaEX9Go8Gs/Gm/E+bV0wipk99EfGxzdVyJU2</latexit>

in principle can be arbitrary. We still need to optimize over

Minimal Gaussian Ansatz

Assumption: |A| = |Ã|, |B| = |B̃|
<latexit sha1_base64="SY4px7w4aH2nXzAFdqjjpyMuYSw=">AAACBXicbVDLSsNAFJ3UV62vqEsRBovgQkoigroQ2rpxWcHYQhvKZDJph04mYWYilKQrN/6KGxcqbv0Hd/6N0zagth64cOace5l7jxczKpVlfRmFhcWl5ZXiamltfWNzy9zeuZNRIjBxcMQi0fKQJIxy4iiqGGnFgqDQY6TpDa7GfvOeCEkjfquGMXFD1OM0oBgpLXXN/ayWXWYdRZlPYC07zuo/z3rWNctWxZoAzhM7J2WQo9E1Pzt+hJOQcIUZkrJtW7FyUyQUxYyMSp1EkhjhAeqRtqYchUS66eSMETzUig+DSOjiCk7U3xMpCqUchp7uDJHqy1lvLP7ntRMVnLsp5XGiCMfTj4KEQRXBcSbQp4JgxYaaICyo3hXiPhIIK51cSYdgz548T5yTykXFvjktV+t5GkWwBw7AEbDBGaiCa9AADsDgATyBF/BqPBrPxpvxPm0tGPnMLvgD4+Mb2QOYSQ==</latexit><latexit sha1_base64="SY4px7w4aH2nXzAFdqjjpyMuYSw=">AAACBXicbVDLSsNAFJ3UV62vqEsRBovgQkoigroQ2rpxWcHYQhvKZDJph04mYWYilKQrN/6KGxcqbv0Hd/6N0zagth64cOace5l7jxczKpVlfRmFhcWl5ZXiamltfWNzy9zeuZNRIjBxcMQi0fKQJIxy4iiqGGnFgqDQY6TpDa7GfvOeCEkjfquGMXFD1OM0oBgpLXXN/ayWXWYdRZlPYC07zuo/z3rWNctWxZoAzhM7J2WQo9E1Pzt+hJOQcIUZkrJtW7FyUyQUxYyMSp1EkhjhAeqRtqYchUS66eSMETzUig+DSOjiCk7U3xMpCqUchp7uDJHqy1lvLP7ntRMVnLsp5XGiCMfTj4KEQRXBcSbQp4JgxYaaICyo3hXiPhIIK51cSYdgz548T5yTykXFvjktV+t5GkWwBw7AEbDBGaiCa9AADsDgATyBF/BqPBrPxpvxPm0tGPnMLvgD4+Mb2QOYSQ==</latexit><latexit sha1_base64="SY4px7w4aH2nXzAFdqjjpyMuYSw=">AAACBXicbVDLSsNAFJ3UV62vqEsRBovgQkoigroQ2rpxWcHYQhvKZDJph04mYWYilKQrN/6KGxcqbv0Hd/6N0zagth64cOace5l7jxczKpVlfRmFhcWl5ZXiamltfWNzy9zeuZNRIjBxcMQi0fKQJIxy4iiqGGnFgqDQY6TpDa7GfvOeCEkjfquGMXFD1OM0oBgpLXXN/ayWXWYdRZlPYC07zuo/z3rWNctWxZoAzhM7J2WQo9E1Pzt+hJOQcIUZkrJtW7FyUyQUxYyMSp1EkhjhAeqRtqYchUS66eSMETzUig+DSOjiCk7U3xMpCqUchp7uDJHqy1lvLP7ntRMVnLsp5XGiCMfTj4KEQRXBcSbQp4JgxYaaICyo3hXiPhIIK51cSYdgz548T5yTykXFvjktV+t5GkWwBw7AEbDBGaiCa9AADsDgATyBF/BqPBrPxpvxPm0tGPnMLvgD4+Mb2QOYSQ==</latexit><latexit sha1_base64="SY4px7w4aH2nXzAFdqjjpyMuYSw=">AAACBXicbVDLSsNAFJ3UV62vqEsRBovgQkoigroQ2rpxWcHYQhvKZDJph04mYWYilKQrN/6KGxcqbv0Hd/6N0zagth64cOace5l7jxczKpVlfRmFhcWl5ZXiamltfWNzy9zeuZNRIjBxcMQi0fKQJIxy4iiqGGnFgqDQY6TpDa7GfvOeCEkjfquGMXFD1OM0oBgpLXXN/ayWXWYdRZlPYC07zuo/z3rWNctWxZoAzhM7J2WQo9E1Pzt+hJOQcIUZkrJtW7FyUyQUxYyMSp1EkhjhAeqRtqYchUS66eSMETzUig+DSOjiCk7U3xMpCqUchp7uDJHqy1lvLP7ntRMVnLsp5XGiCMfTj4KEQRXBcSbQp4JgxYaaICyo3hXiPhIIK51cSYdgz548T5yTykXFvjktV+t5GkWwBw7AEbDBGaiCa9AADsDgATyBF/BqPBrPxpvxPm0tGPnMLvgD4+Mb2QOYSQ==</latexit>

“Minimal Gaussian Ansatz”

For this case: 

L(ÃB̃),(ÃB̃)
<latexit sha1_base64="Z+JydYJt23IShLvMA1KbJ7WKJa0=">AAACFXicbZDNSsNAFIUn9a/Wv6hLN4NFqKAlEUHd1bpx4aKCsYU2hMlk0g6dTMLMRCihT+HGV3HjQsWt4M63cdJmobUHBj7OvZc79/gJo1JZ1rdRWlhcWl4pr1bW1jc2t8ztnXsZpwITB8csFh0fScIoJ46iipFOIgiKfEba/vAqr7cfiJA05ndqlBA3Qn1OQ4qR0pZnHt94Wa2nKAsIvIQFNA+P4BxzXPHMqlW3JoL/wS6gCgq1PPOrF8Q4jQhXmCEpu7aVKDdDQlHMyLjSSyVJEB6iPulq5Cgi0s0mZ43hgXYCGMZCP67gxP09kaFIylHk684IqYGcreXmvFo3VeG5m1GepIpwPF0UpgyqGOYZwYAKghUbaUBYUP1XiAdIIKx0knkI9uzJ/8E5qV/U7dvTaqNZpFEGe2Af1IANzkADXIMWcAAGj+AZvII348l4Md6Nj2lryShmdsEfGZ8/C+WcWg==</latexit><latexit sha1_base64="Z+JydYJt23IShLvMA1KbJ7WKJa0=">AAACFXicbZDNSsNAFIUn9a/Wv6hLN4NFqKAlEUHd1bpx4aKCsYU2hMlk0g6dTMLMRCihT+HGV3HjQsWt4M63cdJmobUHBj7OvZc79/gJo1JZ1rdRWlhcWl4pr1bW1jc2t8ztnXsZpwITB8csFh0fScIoJ46iipFOIgiKfEba/vAqr7cfiJA05ndqlBA3Qn1OQ4qR0pZnHt94Wa2nKAsIvIQFNA+P4BxzXPHMqlW3JoL/wS6gCgq1PPOrF8Q4jQhXmCEpu7aVKDdDQlHMyLjSSyVJEB6iPulq5Cgi0s0mZ43hgXYCGMZCP67gxP09kaFIylHk684IqYGcreXmvFo3VeG5m1GepIpwPF0UpgyqGOYZwYAKghUbaUBYUP1XiAdIIKx0knkI9uzJ/8E5qV/U7dvTaqNZpFEGe2Af1IANzkADXIMWcAAGj+AZvII348l4Md6Nj2lryShmdsEfGZ8/C+WcWg==</latexit><latexit sha1_base64="Z+JydYJt23IShLvMA1KbJ7WKJa0=">AAACFXicbZDNSsNAFIUn9a/Wv6hLN4NFqKAlEUHd1bpx4aKCsYU2hMlk0g6dTMLMRCihT+HGV3HjQsWt4M63cdJmobUHBj7OvZc79/gJo1JZ1rdRWlhcWl4pr1bW1jc2t8ztnXsZpwITB8csFh0fScIoJ46iipFOIgiKfEba/vAqr7cfiJA05ndqlBA3Qn1OQ4qR0pZnHt94Wa2nKAsIvIQFNA+P4BxzXPHMqlW3JoL/wS6gCgq1PPOrF8Q4jQhXmCEpu7aVKDdDQlHMyLjSSyVJEB6iPulq5Cgi0s0mZ43hgXYCGMZCP67gxP09kaFIylHk684IqYGcreXmvFo3VeG5m1GepIpwPF0UpgyqGOYZwYAKghUbaUBYUP1XiAdIIKx0knkI9uzJ/8E5qV/U7dvTaqNZpFEGe2Af1IANzkADXIMWcAAGj+AZvII348l4Md6Nj2lryShmdsEfGZ8/C+WcWg==</latexit><latexit sha1_base64="Z+JydYJt23IShLvMA1KbJ7WKJa0=">AAACFXicbZDNSsNAFIUn9a/Wv6hLN4NFqKAlEUHd1bpx4aKCsYU2hMlk0g6dTMLMRCihT+HGV3HjQsWt4M63cdJmobUHBj7OvZc79/gJo1JZ1rdRWlhcWl4pr1bW1jc2t8ztnXsZpwITB8csFh0fScIoJ46iipFOIgiKfEba/vAqr7cfiJA05ndqlBA3Qn1OQ4qR0pZnHt94Wa2nKAsIvIQFNA+P4BxzXPHMqlW3JoL/wS6gCgq1PPOrF8Q4jQhXmCEpu7aVKDdDQlHMyLjSSyVJEB6iPulq5Cgi0s0mZ43hgXYCGMZCP67gxP09kaFIylHk684IqYGcreXmvFo3VeG5m1GepIpwPF0UpgyqGOYZwYAKghUbaUBYUP1XiAdIIKx0knkI9uzJ/8E5qV/U7dvTaqNZpFEGe2Af1IANzkADXIMWcAAGj+AZvII348l4Md6Nj2lryShmdsEfGZ8/C+WcWg==</latexit>

The matrix completely determined  by K

J(AB),(AB)
<latexit sha1_base64="wW588UKs8GLbm9IHVGQAadyiKig=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJUkJKIoN5qvYinCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOuDGR7vzbCzz485U9q2v62FxaXlldXCWnF9Y3Nru7Sze6+iRBLqkohHsuVjRTkT1NVMc9qKJcWhz2nTH15lfvORSsUicadHMfVC3BcsYARrIz3cdNPKZf3oOGvjYrdUtqv2BGieODkpQ45Gt/TV6UUkCanQhGOl2o4day/FUjPC6bjYSRSNMRniPm0bKnBIlZdOrh6jQ6P0UBBJU0Kjifp7I8WhUqPQN5Mh1gM162Xif1470cG5lzIRJ5oKMn0oSDjSEcoiQD0mKdF8ZAgmkplbERlgiYk2QWUhOLNfnifuSfWi6tyelmv1PI0C7MMBVMCBM6jBNTTABQISnuEV3qwn68V6tz6mowtWvrMHf2B9/gDhoZBZ</latexit><latexit sha1_base64="wW588UKs8GLbm9IHVGQAadyiKig=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJUkJKIoN5qvYinCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOuDGR7vzbCzz485U9q2v62FxaXlldXCWnF9Y3Nru7Sze6+iRBLqkohHsuVjRTkT1NVMc9qKJcWhz2nTH15lfvORSsUicadHMfVC3BcsYARrIz3cdNPKZf3oOGvjYrdUtqv2BGieODkpQ45Gt/TV6UUkCanQhGOl2o4day/FUjPC6bjYSRSNMRniPm0bKnBIlZdOrh6jQ6P0UBBJU0Kjifp7I8WhUqPQN5Mh1gM162Xif1470cG5lzIRJ5oKMn0oSDjSEcoiQD0mKdF8ZAgmkplbERlgiYk2QWUhOLNfnifuSfWi6tyelmv1PI0C7MMBVMCBM6jBNTTABQISnuEV3qwn68V6tz6mowtWvrMHf2B9/gDhoZBZ</latexit><latexit sha1_base64="wW588UKs8GLbm9IHVGQAadyiKig=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJUkJKIoN5qvYinCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOuDGR7vzbCzz485U9q2v62FxaXlldXCWnF9Y3Nru7Sze6+iRBLqkohHsuVjRTkT1NVMc9qKJcWhz2nTH15lfvORSsUicadHMfVC3BcsYARrIz3cdNPKZf3oOGvjYrdUtqv2BGieODkpQ45Gt/TV6UUkCanQhGOl2o4day/FUjPC6bjYSRSNMRniPm0bKnBIlZdOrh6jQ6P0UBBJU0Kjifp7I8WhUqPQN5Mh1gM162Xif1470cG5lzIRJ5oKMn0oSDjSEcoiQD0mKdF8ZAgmkplbERlgiYk2QWUhOLNfnifuSfWi6tyelmv1PI0C7MMBVMCBM6jBNTTABQISnuEV3qwn68V6tz6mowtWvrMHf2B9/gDhoZBZ</latexit><latexit sha1_base64="wW588UKs8GLbm9IHVGQAadyiKig=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJUkJKIoN5qvYinCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOuDGR7vzbCzz485U9q2v62FxaXlldXCWnF9Y3Nru7Sze6+iRBLqkohHsuVjRTkT1NVMc9qKJcWhz2nTH15lfvORSsUicadHMfVC3BcsYARrIz3cdNPKZf3oOGvjYrdUtqv2BGieODkpQ45Gt/TV6UUkCanQhGOl2o4day/FUjPC6bjYSRSNMRniPm0bKnBIlZdOrh6jQ6P0UBBJU0Kjifp7I8WhUqPQN5Mh1gM162Xif1470cG5lzIRJ5oKMn0oSDjSEcoiQD0mKdF8ZAgmkplbERlgiYk2QWUhOLNfnifuSfWi6tyelmv1PI0C7MMBVMCBM6jBNTTABQISnuEV3qwn68V6tz6mowtWvrMHf2B9/gDhoZBZ</latexit>

also fixed by the constraints  discussed previously

So we have to minimize SAÃ
<latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit><latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit><latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit><latexit sha1_base64="tyY3MiVu6n4RB9GMTx1GzF/hYFg=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXoDvXjE6AoJbMjsbAMTZh/O9JKQDd/hxYMar/6MN//GAfagYCWdVKq6093lJ1JotO1vq7Cyura+UdwsbW3v7O6V9w8edZwqDi6PZaxaPtMgRQQuCpTQShSw0JfQ9Ic3U785AqVFHD3gOAEvZP1I9ARnaCTvvpvVOyhkALQ+6ZYrdtWegS4TJycVkqPRLX91gpinIUTIJdO67dgJehlTKLiESamTakgYH7I+tA2NWAjay2ZHT+iJUQLai5WpCOlM/T2RsVDrceibzpDhQC96U/E/r51i79LLRJSkCBGfL+qlkmJMpwnQQCjgKMeGMK6EuZXyAVOMo8mpZEJwFl9eJu5Z9arq3J1Xatd5GkVyRI7JKXHIBamRW9IgLuHkiTyTV/JmjawX6936mLcWrHzmkPyB9fkDnPORig==</latexit>

over 2|A||B|
<latexit sha1_base64="Vy82g5biRwSXm1bjMWYAPG/ti04=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN5qvXisYGyhDWWz3bRLN5uwuxFK0h/hxYOKV/+PN/+NmzYHbX0w8Hhvhpl5fsyZ0rb9bZXW1jc2t8rblZ3dvf2D6uHRo4oSSahLIh7Jro8V5UxQVzPNaTeWFIc+px1/cpv7nScqFYvEg57G1AvxSLCAEayN1GlkN1nWygbVml2350CrxClIDQq0B9Wv/jAiSUiFJhwr1XPsWHsplpoRTmeVfqJojMkEj2jPUIFDqrx0fu4MnRlliIJImhIazdXfEykOlZqGvukMsR6rZS8X//N6iQ6uvJSJONFUkMWiIOFIRyj/HQ2ZpETzqSGYSGZuRWSMJSbaJFQxITjLL68St1G/rjv3F7Vmq0ijDCdwCufgwCU04Q7a4AKBCTzDK7xZsfVivVsfi9aSVcwcwx9Ynz+DnI85</latexit><latexit sha1_base64="Vy82g5biRwSXm1bjMWYAPG/ti04=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN5qvXisYGyhDWWz3bRLN5uwuxFK0h/hxYOKV/+PN/+NmzYHbX0w8Hhvhpl5fsyZ0rb9bZXW1jc2t8rblZ3dvf2D6uHRo4oSSahLIh7Jro8V5UxQVzPNaTeWFIc+px1/cpv7nScqFYvEg57G1AvxSLCAEayN1GlkN1nWygbVml2350CrxClIDQq0B9Wv/jAiSUiFJhwr1XPsWHsplpoRTmeVfqJojMkEj2jPUIFDqrx0fu4MnRlliIJImhIazdXfEykOlZqGvukMsR6rZS8X//N6iQ6uvJSJONFUkMWiIOFIRyj/HQ2ZpETzqSGYSGZuRWSMJSbaJFQxITjLL68St1G/rjv3F7Vmq0ijDCdwCufgwCU04Q7a4AKBCTzDK7xZsfVivVsfi9aSVcwcwx9Ynz+DnI85</latexit><latexit sha1_base64="Vy82g5biRwSXm1bjMWYAPG/ti04=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN5qvXisYGyhDWWz3bRLN5uwuxFK0h/hxYOKV/+PN/+NmzYHbX0w8Hhvhpl5fsyZ0rb9bZXW1jc2t8rblZ3dvf2D6uHRo4oSSahLIh7Jro8V5UxQVzPNaTeWFIc+px1/cpv7nScqFYvEg57G1AvxSLCAEayN1GlkN1nWygbVml2350CrxClIDQq0B9Wv/jAiSUiFJhwr1XPsWHsplpoRTmeVfqJojMkEj2jPUIFDqrx0fu4MnRlliIJImhIazdXfEykOlZqGvukMsR6rZS8X//N6iQ6uvJSJONFUkMWiIOFIRyj/HQ2ZpETzqSGYSGZuRWSMJSbaJFQxITjLL68St1G/rjv3F7Vmq0ijDCdwCufgwCU04Q7a4AKBCTzDK7xZsfVivVsfi9aSVcwcwx9Ynz+DnI85</latexit><latexit sha1_base64="Vy82g5biRwSXm1bjMWYAPG/ti04=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN5qvXisYGyhDWWz3bRLN5uwuxFK0h/hxYOKV/+PN/+NmzYHbX0w8Hhvhpl5fsyZ0rb9bZXW1jc2t8rblZ3dvf2D6uHRo4oSSahLIh7Jro8V5UxQVzPNaTeWFIc+px1/cpv7nScqFYvEg57G1AvxSLCAEayN1GlkN1nWygbVml2350CrxClIDQq0B9Wv/jAiSUiFJhwr1XPsWHsplpoRTmeVfqJojMkEj2jPUIFDqrx0fu4MnRlliIJImhIazdXfEykOlZqGvukMsR6rZS8X//N6iQ6uvJSJONFUkMWiIOFIRyj/HQ2ZpETzqSGYSGZuRWSMJSbaJFQxITjLL68St1G/rjv3F7Vmq0ijDCdwCufgwCU04Q7a4AKBCTzDK7xZsfVivVsfi9aSVcwcwx9Ynz+DnI85</latexit>

number of parameters

We do the numerical analysis now for (|A|, |B|) = (1, 1), (1, 2)and(2, 2)
<latexit sha1_base64="ZOMr7TLfedIvmg43KBre1agucU0=">AAACDHicbVDLSgMxFM3UV62vUZduglWYQikzRVAXQq0blxUcK7RDyWTSNjSTGZKMUKb9ATf+ihsXKm79AHf+jWk7C209kHByzr3c3OPHjEpl299Gbml5ZXUtv17Y2Nza3jF39+5klAhMXByxSNz7SBJGOXEVVYzcx4Kg0Gek6Q+uJn7zgQhJI36rhjHxQtTjtEsxUlrqmEfW6HJUHtVHpQvLKTulsr6rJdgWYYp4MIZWVT87ZtGu2FPAReJkpAgyNDrmVzuIcBISrjBDUrYcO1ZeioSimJFxoZ1IEiM8QD3S0pSjkEgvnW4zhsdaCWA3EvpwBafq744UhVIOQ19Xhkj15bw3Ef/zWonqnnkp5XGiCMezQd2EQRXBSTQwoIJgxYaaICyo/ivEfSQQVjrAgg7BmV95kbjVynnFuTkp1upZGnlwAA6BBRxwCmrgGjSACzB4BM/gFbwZT8aL8W58zEpzRtazD/7A+PwBYUSXhg==</latexit><latexit sha1_base64="ZOMr7TLfedIvmg43KBre1agucU0=">AAACDHicbVDLSgMxFM3UV62vUZduglWYQikzRVAXQq0blxUcK7RDyWTSNjSTGZKMUKb9ATf+ihsXKm79AHf+jWk7C209kHByzr3c3OPHjEpl299Gbml5ZXUtv17Y2Nza3jF39+5klAhMXByxSNz7SBJGOXEVVYzcx4Kg0Gek6Q+uJn7zgQhJI36rhjHxQtTjtEsxUlrqmEfW6HJUHtVHpQvLKTulsr6rJdgWYYp4MIZWVT87ZtGu2FPAReJkpAgyNDrmVzuIcBISrjBDUrYcO1ZeioSimJFxoZ1IEiM8QD3S0pSjkEgvnW4zhsdaCWA3EvpwBafq744UhVIOQ19Xhkj15bw3Ef/zWonqnnkp5XGiCMezQd2EQRXBSTQwoIJgxYaaICyo/ivEfSQQVjrAgg7BmV95kbjVynnFuTkp1upZGnlwAA6BBRxwCmrgGjSACzB4BM/gFbwZT8aL8W58zEpzRtazD/7A+PwBYUSXhg==</latexit><latexit sha1_base64="ZOMr7TLfedIvmg43KBre1agucU0=">AAACDHicbVDLSgMxFM3UV62vUZduglWYQikzRVAXQq0blxUcK7RDyWTSNjSTGZKMUKb9ATf+ihsXKm79AHf+jWk7C209kHByzr3c3OPHjEpl299Gbml5ZXUtv17Y2Nza3jF39+5klAhMXByxSNz7SBJGOXEVVYzcx4Kg0Gek6Q+uJn7zgQhJI36rhjHxQtTjtEsxUlrqmEfW6HJUHtVHpQvLKTulsr6rJdgWYYp4MIZWVT87ZtGu2FPAReJkpAgyNDrmVzuIcBISrjBDUrYcO1ZeioSimJFxoZ1IEiM8QD3S0pSjkEgvnW4zhsdaCWA3EvpwBafq744UhVIOQ19Xhkj15bw3Ef/zWonqnnkp5XGiCMezQd2EQRXBSTQwoIJgxYaaICyo/ivEfSQQVjrAgg7BmV95kbjVynnFuTkp1upZGnlwAA6BBRxwCmrgGjSACzB4BM/gFbwZT8aL8W58zEpzRtazD/7A+PwBYUSXhg==</latexit><latexit sha1_base64="ZOMr7TLfedIvmg43KBre1agucU0=">AAACDHicbVDLSgMxFM3UV62vUZduglWYQikzRVAXQq0blxUcK7RDyWTSNjSTGZKMUKb9ATf+ihsXKm79AHf+jWk7C209kHByzr3c3OPHjEpl299Gbml5ZXUtv17Y2Nza3jF39+5klAhMXByxSNz7SBJGOXEVVYzcx4Kg0Gek6Q+uJn7zgQhJI36rhjHxQtTjtEsxUlrqmEfW6HJUHtVHpQvLKTulsr6rJdgWYYp4MIZWVT87ZtGu2FPAReJkpAgyNDrmVzuIcBISrjBDUrYcO1ZeioSimJFxoZ1IEiM8QD3S0pSjkEgvnW4zhsdaCWA3EvpwBafq744UhVIOQ19Xhkj15bw3Ef/zWonqnnkp5XGiCMezQd2EQRXBSTQwoIJgxYaaICyo/ivEfSQQVjrAgg7BmV95kbjVynnFuTkp1upZGnlwAA6BBRxwCmrgGjSACzB4BM/gFbwZT8aL8W58zEpzRtazD/7A+PwBYUSXhg==</latexit>

and total lattice site N=60

K(AB),(ÃB̃) =

✓
I|A| KAB̃
KBÃ I|B|

◆

<latexit sha1_base64="YxQsntPxPJz7kVqRVkzrFusBOxA="></latexit><latexit sha1_base64="YxQsntPxPJz7kVqRVkzrFusBOxA="></latexit><latexit sha1_base64="YxQsntPxPJz7kVqRVkzrFusBOxA="></latexit><latexit sha1_base64="YxQsntPxPJz7kVqRVkzrFusBOxA="></latexit>

(AB, Takayanagi, Umemoto, arXiv:1802.09545)

|Ã|2 + |B̃|2
<latexit sha1_base64="XLNXEPTHiYqyRKdvwrzdv1PULPs=">AAACAnicbVDLSsNAFJ3UV62vqDvdDBZBEEpSBHVX68ZlBWMLbSyTyaQdOpmEmYlQ0oIbf8WNCxW3foU7/8ZJG0FbDwyce8693LnHixmVyrK+jMLC4tLySnG1tLa+sbllbu/cyigRmDg4YpFoeUgSRjlxFFWMtGJBUOgx0vQGl5nfvCdC0ojfqGFM3BD1OA0oRkpLXXNv1FGU+QRejO6qxz9FXRelrlm2KtYEcJ7YOSmDHI2u+dnxI5yEhCvMkJRt24qVmyKhKGZkXOokksQID1CPtDXlKCTSTSc3jOGhVnwYREI/ruBE/T2RolDKYejpzhCpvpz1MvE/r52o4MxNKY8TRTieLgoSBlUEs0CgTwXBig01QVhQ/VeI+0ggrHRsWQj27MnzxKlWziv29Um5Vs/TKIJ9cACOgA1OQQ1cgQZwAAYP4Am8gFfj0Xg23oz3aWvByGd2wR8YH9+d6JZn</latexit><latexit sha1_base64="XLNXEPTHiYqyRKdvwrzdv1PULPs=">AAACAnicbVDLSsNAFJ3UV62vqDvdDBZBEEpSBHVX68ZlBWMLbSyTyaQdOpmEmYlQ0oIbf8WNCxW3foU7/8ZJG0FbDwyce8693LnHixmVyrK+jMLC4tLySnG1tLa+sbllbu/cyigRmDg4YpFoeUgSRjlxFFWMtGJBUOgx0vQGl5nfvCdC0ojfqGFM3BD1OA0oRkpLXXNv1FGU+QRejO6qxz9FXRelrlm2KtYEcJ7YOSmDHI2u+dnxI5yEhCvMkJRt24qVmyKhKGZkXOokksQID1CPtDXlKCTSTSc3jOGhVnwYREI/ruBE/T2RolDKYejpzhCpvpz1MvE/r52o4MxNKY8TRTieLgoSBlUEs0CgTwXBig01QVhQ/VeI+0ggrHRsWQj27MnzxKlWziv29Um5Vs/TKIJ9cACOgA1OQQ1cgQZwAAYP4Am8gFfj0Xg23oz3aWvByGd2wR8YH9+d6JZn</latexit><latexit sha1_base64="XLNXEPTHiYqyRKdvwrzdv1PULPs=">AAACAnicbVDLSsNAFJ3UV62vqDvdDBZBEEpSBHVX68ZlBWMLbSyTyaQdOpmEmYlQ0oIbf8WNCxW3foU7/8ZJG0FbDwyce8693LnHixmVyrK+jMLC4tLySnG1tLa+sbllbu/cyigRmDg4YpFoeUgSRjlxFFWMtGJBUOgx0vQGl5nfvCdC0ojfqGFM3BD1OA0oRkpLXXNv1FGU+QRejO6qxz9FXRelrlm2KtYEcJ7YOSmDHI2u+dnxI5yEhCvMkJRt24qVmyKhKGZkXOokksQID1CPtDXlKCTSTSc3jOGhVnwYREI/ruBE/T2RolDKYejpzhCpvpz1MvE/r52o4MxNKY8TRTieLgoSBlUEs0CgTwXBig01QVhQ/VeI+0ggrHRsWQj27MnzxKlWziv29Um5Vs/TKIJ9cACOgA1OQQ1cgQZwAAYP4Am8gFfj0Xg23oz3aWvByGd2wR8YH9+d6JZn</latexit><latexit sha1_base64="XLNXEPTHiYqyRKdvwrzdv1PULPs=">AAACAnicbVDLSsNAFJ3UV62vqDvdDBZBEEpSBHVX68ZlBWMLbSyTyaQdOpmEmYlQ0oIbf8WNCxW3foU7/8ZJG0FbDwyce8693LnHixmVyrK+jMLC4tLySnG1tLa+sbllbu/cyigRmDg4YpFoeUgSRjlxFFWMtGJBUOgx0vQGl5nfvCdC0ojfqGFM3BD1OA0oRkpLXXNv1FGU+QRejO6qxz9FXRelrlm2KtYEcJ7YOSmDHI2u+dnxI5yEhCvMkJRt24qVmyKhKGZkXOokksQID1CPtDXlKCTSTSc3jOGhVnwYREI/ruBE/T2RolDKYejpzhCpvpz1MvE/r52o4MxNKY8TRTieLgoSBlUEs0CgTwXBig01QVhQ/VeI+0ggrHRsWQj27MnzxKlWziv29Um5Vs/TKIJ9cACOgA1OQQ1cgQZwAAYP4Am8gFfj0Xg23oz3aWvByGd2wR8YH9+d6JZn</latexit>

numer of  
parameters



EoP: Results
EP (⇢AB)

<latexit sha1_base64="/si/uPKtjt2PAKV0KRKrP+TSBQE=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lEUG+1InisYGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+N2zYHbX0w8Hhvhpl5YcKZ0o7zba2srq1vbJa2yts7u3v79sHhk4pTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdDv1W2MqFYvFo54k1I/wQLA+I1gbKbDtuyBr5tWuHMZBdtPIzwK74tScGdAycQtSgQLNwP7q9mKSRlRowrFSHddJtJ9hqRnhNC93U0UTTEZ4QDuGChxR5Wezy3N0apQe6sfSlNBopv6eyHCk1CQKTWeE9VAtelPxP6+T6v6VnzGRpJoKMl/UTznSMZrGgHpMUqL5xBBMJDO3IjLEEhNtwiqbENzFl5eJd167rrkPF5V6o0ijBMdwAlVw4RLqcA9N8IDAGJ7hFd6szHqx3q2PeeuKVcwcwR9Ynz8Y2JLb</latexit><latexit sha1_base64="/si/uPKtjt2PAKV0KRKrP+TSBQE=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lEUG+1InisYGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+N2zYHbX0w8Hhvhpl5YcKZ0o7zba2srq1vbJa2yts7u3v79sHhk4pTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdDv1W2MqFYvFo54k1I/wQLA+I1gbKbDtuyBr5tWuHMZBdtPIzwK74tScGdAycQtSgQLNwP7q9mKSRlRowrFSHddJtJ9hqRnhNC93U0UTTEZ4QDuGChxR5Wezy3N0apQe6sfSlNBopv6eyHCk1CQKTWeE9VAtelPxP6+T6v6VnzGRpJoKMl/UTznSMZrGgHpMUqL5xBBMJDO3IjLEEhNtwiqbENzFl5eJd167rrkPF5V6o0ijBMdwAlVw4RLqcA9N8IDAGJ7hFd6szHqx3q2PeeuKVcwcwR9Ynz8Y2JLb</latexit><latexit sha1_base64="/si/uPKtjt2PAKV0KRKrP+TSBQE=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lEUG+1InisYGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+N2zYHbX0w8Hhvhpl5YcKZ0o7zba2srq1vbJa2yts7u3v79sHhk4pTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdDv1W2MqFYvFo54k1I/wQLA+I1gbKbDtuyBr5tWuHMZBdtPIzwK74tScGdAycQtSgQLNwP7q9mKSRlRowrFSHddJtJ9hqRnhNC93U0UTTEZ4QDuGChxR5Wezy3N0apQe6sfSlNBopv6eyHCk1CQKTWeE9VAtelPxP6+T6v6VnzGRpJoKMl/UTznSMZrGgHpMUqL5xBBMJDO3IjLEEhNtwiqbENzFl5eJd167rrkPF5V6o0ijBMdwAlVw4RLqcA9N8IDAGJ7hFd6szHqx3q2PeeuKVcwcwR9Ynz8Y2JLb</latexit><latexit sha1_base64="/si/uPKtjt2PAKV0KRKrP+TSBQE=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lEUG+1InisYGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+N2zYHbX0w8Hhvhpl5YcKZ0o7zba2srq1vbJa2yts7u3v79sHhk4pTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdDv1W2MqFYvFo54k1I/wQLA+I1gbKbDtuyBr5tWuHMZBdtPIzwK74tScGdAycQtSgQLNwP7q9mKSRlRowrFSHddJtJ9hqRnhNC93U0UTTEZ4QDuGChxR5Wezy3N0apQe6sfSlNBopv6eyHCk1CQKTWeE9VAtelPxP6+T6v6VnzGRpJoKMl/UTznSMZrGgHpMUqL5xBBMJDO3IjLEEhNtwiqbENzFl5eJd167rrkPF5V6o0ijBMdwAlVw4RLqcA9N8IDAGJ7hFd6szHqx3q2PeeuKVcwcwR9Ynz8Y2JLb</latexit>

when (|A|, |B|) = (1, 1)
<latexit sha1_base64="eyG8AoZRbKnoWKBeNln27IZnb80=">AAAB93icbVBNS8NAEJ34WetHox69BIvQQimJCOpBqPXisYKxhTaUzXbTLt1swu5GqGl/iRcPKl79K978N27bHLT1wcDjvRlm5vkxo1LZ9rexsrq2vrGZ28pv7+zuFcz9gwcZJQITF0csEi0fScIoJ66iipFWLAgKfUaa/vBm6jcfiZA04vdqFBMvRH1OA4qR0lLXLJTG1+PKuD4uX5WcilPumkW7as9gLRMnI0XI0OiaX51ehJOQcIUZkrLt2LHyUiQUxYxM8p1EkhjhIeqTtqYchUR66ezwiXWilZ4VREIXV9ZM/T2RolDKUejrzhCpgVz0puJ/XjtRwYWXUh4ninA8XxQkzFKRNU3B6lFBsGIjTRAWVN9q4QESCCudVV6H4Cy+vEzc0+pl1bk7K9bqWRo5OIJjKIED51CDW2iACxgSeIZXeDOejBfj3fiYt64Y2cwh/IHx+QNa0JEh</latexit><latexit sha1_base64="eyG8AoZRbKnoWKBeNln27IZnb80=">AAAB93icbVBNS8NAEJ34WetHox69BIvQQimJCOpBqPXisYKxhTaUzXbTLt1swu5GqGl/iRcPKl79K978N27bHLT1wcDjvRlm5vkxo1LZ9rexsrq2vrGZ28pv7+zuFcz9gwcZJQITF0csEi0fScIoJ66iipFWLAgKfUaa/vBm6jcfiZA04vdqFBMvRH1OA4qR0lLXLJTG1+PKuD4uX5WcilPumkW7as9gLRMnI0XI0OiaX51ehJOQcIUZkrLt2LHyUiQUxYxM8p1EkhjhIeqTtqYchUR66ezwiXWilZ4VREIXV9ZM/T2RolDKUejrzhCpgVz0puJ/XjtRwYWXUh4ninA8XxQkzFKRNU3B6lFBsGIjTRAWVN9q4QESCCudVV6H4Cy+vEzc0+pl1bk7K9bqWRo5OIJjKIED51CDW2iACxgSeIZXeDOejBfj3fiYt64Y2cwh/IHx+QNa0JEh</latexit><latexit sha1_base64="eyG8AoZRbKnoWKBeNln27IZnb80=">AAAB93icbVBNS8NAEJ34WetHox69BIvQQimJCOpBqPXisYKxhTaUzXbTLt1swu5GqGl/iRcPKl79K978N27bHLT1wcDjvRlm5vkxo1LZ9rexsrq2vrGZ28pv7+zuFcz9gwcZJQITF0csEi0fScIoJ66iipFWLAgKfUaa/vBm6jcfiZA04vdqFBMvRH1OA4qR0lLXLJTG1+PKuD4uX5WcilPumkW7as9gLRMnI0XI0OiaX51ehJOQcIUZkrLt2LHyUiQUxYxM8p1EkhjhIeqTtqYchUR66ezwiXWilZ4VREIXV9ZM/T2RolDKUejrzhCpgVz0puJ/XjtRwYWXUh4ninA8XxQkzFKRNU3B6lFBsGIjTRAWVN9q4QESCCudVV6H4Cy+vEzc0+pl1bk7K9bqWRo5OIJjKIED51CDW2iACxgSeIZXeDOejBfj3fiYt64Y2cwh/IHx+QNa0JEh</latexit><latexit sha1_base64="eyG8AoZRbKnoWKBeNln27IZnb80=">AAAB93icbVBNS8NAEJ34WetHox69BIvQQimJCOpBqPXisYKxhTaUzXbTLt1swu5GqGl/iRcPKl79K978N27bHLT1wcDjvRlm5vkxo1LZ9rexsrq2vrGZ28pv7+zuFcz9gwcZJQITF0csEi0fScIoJ66iipFWLAgKfUaa/vBm6jcfiZA04vdqFBMvRH1OA4qR0lLXLJTG1+PKuD4uX5WcilPumkW7as9gLRMnI0XI0OiaX51ehJOQcIUZkrLt2LHyUiQUxYxM8p1EkhjhIeqTtqYchUR66ezwiXWilZ4VREIXV9ZM/T2RolDKUejrzhCpgVz0puJ/XjtRwYWXUh4ninA8XxQkzFKRNU3B6lFBsGIjTRAWVN9q4QESCCudVV6H4Cy+vEzc0+pl1bk7K9bqWRo5OIJjKIED51CDW2iACxgSeIZXeDOejBfj3fiYt64Y2cwh/IHx+QNa0JEh</latexit>

Monotonically decreasing, as the mass is lowered it changes from power law to 
exponential decay 

EP (⇢AB) >
I(A : B)

2<latexit sha1_base64="W1kjZ7d0TAve+Yn3NbH2lJEOOrs=">AAACCXicbVDLSsNAFJ34rPUVdekmWoR2U5Ii+FhIWxF0V8HYQhPCZDpph04mYWYilJC1G3/FjQsVt/6BO//GaZuFth64cDjnXu69x48pEdI0v7WFxaXlldXCWnF9Y3NrW9/ZvRdRwhG2UUQj3vGhwJQwbEsiKe7EHMPQp7jtDy/HfvsBc0EididHMXZD2GckIAhKJXn6wZWXtrKywweRlzaaWeXCCThE6U25cd6sZGkt8/SSWTUnMOaJlZMSyNHy9C+nF6EkxEwiCoXoWmYs3RRySRDFWdFJBI4hGsI+7irKYIiFm05eyYwjpfSMIOKqmDQm6u+JFIZCjEJfdYZQDsSsNxb/87qJDE7dlLA4kZih6aIgoYaMjHEuRo9wjCQdKQIRJ+pWAw2gikKq9IoqBGv25Xli16pnVev2uFRv5mkUwD44BGVggRNQB9egBWyAwCN4Bq/gTXvSXrR37WPauqDlM3vgD7TPH7h0mTQ=</latexit><latexit sha1_base64="W1kjZ7d0TAve+Yn3NbH2lJEOOrs=">AAACCXicbVDLSsNAFJ34rPUVdekmWoR2U5Ii+FhIWxF0V8HYQhPCZDpph04mYWYilJC1G3/FjQsVt/6BO//GaZuFth64cDjnXu69x48pEdI0v7WFxaXlldXCWnF9Y3NrW9/ZvRdRwhG2UUQj3vGhwJQwbEsiKe7EHMPQp7jtDy/HfvsBc0EididHMXZD2GckIAhKJXn6wZWXtrKywweRlzaaWeXCCThE6U25cd6sZGkt8/SSWTUnMOaJlZMSyNHy9C+nF6EkxEwiCoXoWmYs3RRySRDFWdFJBI4hGsI+7irKYIiFm05eyYwjpfSMIOKqmDQm6u+JFIZCjEJfdYZQDsSsNxb/87qJDE7dlLA4kZih6aIgoYaMjHEuRo9wjCQdKQIRJ+pWAw2gikKq9IoqBGv25Xli16pnVev2uFRv5mkUwD44BGVggRNQB9egBWyAwCN4Bq/gTXvSXrR37WPauqDlM3vgD7TPH7h0mTQ=</latexit><latexit sha1_base64="W1kjZ7d0TAve+Yn3NbH2lJEOOrs=">AAACCXicbVDLSsNAFJ34rPUVdekmWoR2U5Ii+FhIWxF0V8HYQhPCZDpph04mYWYilJC1G3/FjQsVt/6BO//GaZuFth64cDjnXu69x48pEdI0v7WFxaXlldXCWnF9Y3NrW9/ZvRdRwhG2UUQj3vGhwJQwbEsiKe7EHMPQp7jtDy/HfvsBc0EididHMXZD2GckIAhKJXn6wZWXtrKywweRlzaaWeXCCThE6U25cd6sZGkt8/SSWTUnMOaJlZMSyNHy9C+nF6EkxEwiCoXoWmYs3RRySRDFWdFJBI4hGsI+7irKYIiFm05eyYwjpfSMIOKqmDQm6u+JFIZCjEJfdYZQDsSsNxb/87qJDE7dlLA4kZih6aIgoYaMjHEuRo9wjCQdKQIRJ+pWAw2gikKq9IoqBGv25Xli16pnVev2uFRv5mkUwD44BGVggRNQB9egBWyAwCN4Bq/gTXvSXrR37WPauqDlM3vgD7TPH7h0mTQ=</latexit><latexit sha1_base64="W1kjZ7d0TAve+Yn3NbH2lJEOOrs=">AAACCXicbVDLSsNAFJ34rPUVdekmWoR2U5Ii+FhIWxF0V8HYQhPCZDpph04mYWYilJC1G3/FjQsVt/6BO//GaZuFth64cDjnXu69x48pEdI0v7WFxaXlldXCWnF9Y3NrW9/ZvRdRwhG2UUQj3vGhwJQwbEsiKe7EHMPQp7jtDy/HfvsBc0EididHMXZD2GckIAhKJXn6wZWXtrKywweRlzaaWeXCCThE6U25cd6sZGkt8/SSWTUnMOaJlZMSyNHy9C+nF6EkxEwiCoXoWmYs3RRySRDFWdFJBI4hGsI+7irKYIiFm05eyYwjpfSMIOKqmDQm6u+JFIZCjEJfdYZQDsSsNxb/87qJDE7dlLA4kZih6aIgoYaMjHEuRo9wjCQdKQIRJ+pWAw2gikKq9IoqBGv25Xli16pnVev2uFRv5mkUwD44BGVggRNQB9egBWyAwCN4Bq/gTXvSXrR37WPauqDlM3vgD7TPH7h0mTQ=</latexit>

For this case: K(AB),(ÃB̃) =

✓
1 x1

x2 1

◆

<latexit sha1_base64="muH+G6nOnj4c7z2ezKrwNU+FwmU="></latexit><latexit sha1_base64="muH+G6nOnj4c7z2ezKrwNU+FwmU="></latexit><latexit sha1_base64="muH+G6nOnj4c7z2ezKrwNU+FwmU="></latexit><latexit sha1_base64="muH+G6nOnj4c7z2ezKrwNU+FwmU="></latexit>

we optimize over this two parameter and find  x2 = x1
<latexit sha1_base64="G9ML3zwACuFCndLF8ahh2bc6s5E=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1INQ9OKxgrGFNoTNdtMu3WyW3Y20hP4ILx5UvPp/vPlv3LY5aOuDgcd7M8zMiyRn2rjut7Oyura+sVnaKm/v7O7tVw4OH3WaKUJ9kvJUtSOsKWeC+oYZTttSUZxEnLai4e3Ubz1RpVkqHsxY0iDBfcFiRrCxUmsU1q9HoRdWqm7NnQEtE68gVSjQDCtf3V5KsoQKQzjWuuO50gQ5VoYRTiflbqapxGSI+7RjqcAJ1UE+O3eCTq3SQ3GqbAmDZurviRwnWo+TyHYm2Az0ojcV//M6mYkvg5wJmRkqyHxRnHFkUjT9HfWYosTwsSWYKGZvRWSAFSbGJlS2IXiLLy8Tv167qnn359XGTZFGCY7hBM7AgwtowB00wQcCQ3iGV3hzpPPivDsf89YVp5g5gj9wPn8AAEaO4g==</latexit><latexit sha1_base64="G9ML3zwACuFCndLF8ahh2bc6s5E=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1INQ9OKxgrGFNoTNdtMu3WyW3Y20hP4ILx5UvPp/vPlv3LY5aOuDgcd7M8zMiyRn2rjut7Oyura+sVnaKm/v7O7tVw4OH3WaKUJ9kvJUtSOsKWeC+oYZTttSUZxEnLai4e3Ubz1RpVkqHsxY0iDBfcFiRrCxUmsU1q9HoRdWqm7NnQEtE68gVSjQDCtf3V5KsoQKQzjWuuO50gQ5VoYRTiflbqapxGSI+7RjqcAJ1UE+O3eCTq3SQ3GqbAmDZurviRwnWo+TyHYm2Az0ojcV//M6mYkvg5wJmRkqyHxRnHFkUjT9HfWYosTwsSWYKGZvRWSAFSbGJlS2IXiLLy8Tv167qnn359XGTZFGCY7hBM7AgwtowB00wQcCQ3iGV3hzpPPivDsf89YVp5g5gj9wPn8AAEaO4g==</latexit><latexit sha1_base64="G9ML3zwACuFCndLF8ahh2bc6s5E=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1INQ9OKxgrGFNoTNdtMu3WyW3Y20hP4ILx5UvPp/vPlv3LY5aOuDgcd7M8zMiyRn2rjut7Oyura+sVnaKm/v7O7tVw4OH3WaKUJ9kvJUtSOsKWeC+oYZTttSUZxEnLai4e3Ubz1RpVkqHsxY0iDBfcFiRrCxUmsU1q9HoRdWqm7NnQEtE68gVSjQDCtf3V5KsoQKQzjWuuO50gQ5VoYRTiflbqapxGSI+7RjqcAJ1UE+O3eCTq3SQ3GqbAmDZurviRwnWo+TyHYm2Az0ojcV//M6mYkvg5wJmRkqyHxRnHFkUjT9HfWYosTwsSWYKGZvRWSAFSbGJlS2IXiLLy8Tv167qnn359XGTZFGCY7hBM7AgwtowB00wQcCQ3iGV3hzpPPivDsf89YVp5g5gj9wPn8AAEaO4g==</latexit><latexit sha1_base64="G9ML3zwACuFCndLF8ahh2bc6s5E=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1INQ9OKxgrGFNoTNdtMu3WyW3Y20hP4ILx5UvPp/vPlv3LY5aOuDgcd7M8zMiyRn2rjut7Oyura+sVnaKm/v7O7tVw4OH3WaKUJ9kvJUtSOsKWeC+oYZTttSUZxEnLai4e3Ubz1RpVkqHsxY0iDBfcFiRrCxUmsU1q9HoRdWqm7NnQEtE68gVSjQDCtf3V5KsoQKQzjWuuO50gQ5VoYRTiflbqapxGSI+7RjqcAJ1UE+O3eCTq3SQ3GqbAmDZurviRwnWo+TyHYm2Az0ojcV//M6mYkvg5wJmRkqyHxRnHFkUjT9HfWYosTwsSWYKGZvRWSAFSbGJlS2IXiLLy8Tv167qnn359XGTZFGCY7hBM7AgwtowB00wQcCQ3iGV3hzpPPivDsf89YVp5g5gj9wPn8AAEaO4g==</latexit>

This can be understood because of a Z2
<latexit sha1_base64="bJ/dysXPfsji9Ix1lm0+a0PoJgQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjxWNLbYhrLZTtulm03Y3Qgl9Cd48aDi1X/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0PfWbT6g0j+W9GScYRHQgeZ8zaqx099itdcsVt+rOQJaJl5MK5Gh0y1+dXszSCKVhgmrd9tzEBBlVhjOBk1In1ZhQNqIDbFsqaYQ6yGanTsiJVXqkHytb0pCZ+nsio5HW4yi0nRE1Q73oTcX/vHZq+hdBxmWSGpRsvqifCmJiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl4lfq15WvduzSv0qT6MIR3AMp+DBOdThBhrgA4MBPMMrvDnCeXHenY95a8HJZw7hD5zPH01ijVc=</latexit><latexit sha1_base64="bJ/dysXPfsji9Ix1lm0+a0PoJgQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjxWNLbYhrLZTtulm03Y3Qgl9Cd48aDi1X/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0PfWbT6g0j+W9GScYRHQgeZ8zaqx099itdcsVt+rOQJaJl5MK5Gh0y1+dXszSCKVhgmrd9tzEBBlVhjOBk1In1ZhQNqIDbFsqaYQ6yGanTsiJVXqkHytb0pCZ+nsio5HW4yi0nRE1Q73oTcX/vHZq+hdBxmWSGpRsvqifCmJiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl4lfq15WvduzSv0qT6MIR3AMp+DBOdThBhrgA4MBPMMrvDnCeXHenY95a8HJZw7hD5zPH01ijVc=</latexit><latexit sha1_base64="bJ/dysXPfsji9Ix1lm0+a0PoJgQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjxWNLbYhrLZTtulm03Y3Qgl9Cd48aDi1X/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0PfWbT6g0j+W9GScYRHQgeZ8zaqx099itdcsVt+rOQJaJl5MK5Gh0y1+dXszSCKVhgmrd9tzEBBlVhjOBk1In1ZhQNqIDbFsqaYQ6yGanTsiJVXqkHytb0pCZ+nsio5HW4yi0nRE1Q73oTcX/vHZq+hdBxmWSGpRsvqifCmJiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl4lfq15WvduzSv0qT6MIR3AMp+DBOdThBhrgA4MBPMMrvDnCeXHenY95a8HJZw7hD5zPH01ijVc=</latexit><latexit sha1_base64="bJ/dysXPfsji9Ix1lm0+a0PoJgQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjxWNLbYhrLZTtulm03Y3Qgl9Cd48aDi1X/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0PfWbT6g0j+W9GScYRHQgeZ8zaqx099itdcsVt+rOQJaJl5MK5Gh0y1+dXszSCKVhgmrd9tzEBBlVhjOBk1In1ZhQNqIDbFsqaYQ6yGanTsiJVXqkHytb0pCZ+nsio5HW4yi0nRE1Q73oTcX/vHZq+hdBxmWSGpRsvqifCmJiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl4lfq15WvduzSv0qT6MIR3AMp+DBOdThBhrgA4MBPMMrvDnCeXHenY95a8HJZw7hD5zPH01ijVc=</latexit>

which exchanges A and B 
(A, Ã) ! (B, B̃)

<latexit sha1_base64="lzJMxBgDV57TnGGx4DknSA1W1CI=">AAACDHicbVDLSgNBEJz1GeNr1aOXwSgkIGFXBPWWxIvHCK4JJCHMzs4mQ2YfzPQqYckPePFXvHhQ8eoHePNvnCQraGJBQ1HVTXeXGwuuwLK+jIXFpeWV1dxafn1jc2vb3Nm9VVEiKXNoJCLZdIligofMAQ6CNWPJSOAK1nAHl2O/ccek4lF4A8OYdQLSC7nPKQEtdc3DYvW4DVx4DFdLbcl7fSBSRve4WPvRa6WuWbDK1gR4ntgZKaAM9a752fYimgQsBCqIUi3biqGTEgmcCjbKtxPFYkIHpMdamoYkYKqTTr4Z4SOteNiPpK4Q8ET9PZGSQKlh4OrOgEBfzXpj8T+vlYB/3kl5GCfAQjpd5CcCQ4TH0WCPS0ZBDDUhVHJ9K6Z9IgkFHWBeh2DPvjxPnJPyRdm+Pi1UalkaObSPDlAR2egMVdAVqiMHUfSAntALejUejWfjzXifti4Y2cwe+gPj4xvwk5nI</latexit><latexit sha1_base64="lzJMxBgDV57TnGGx4DknSA1W1CI=">AAACDHicbVDLSgNBEJz1GeNr1aOXwSgkIGFXBPWWxIvHCK4JJCHMzs4mQ2YfzPQqYckPePFXvHhQ8eoHePNvnCQraGJBQ1HVTXeXGwuuwLK+jIXFpeWV1dxafn1jc2vb3Nm9VVEiKXNoJCLZdIligofMAQ6CNWPJSOAK1nAHl2O/ccek4lF4A8OYdQLSC7nPKQEtdc3DYvW4DVx4DFdLbcl7fSBSRve4WPvRa6WuWbDK1gR4ntgZKaAM9a752fYimgQsBCqIUi3biqGTEgmcCjbKtxPFYkIHpMdamoYkYKqTTr4Z4SOteNiPpK4Q8ET9PZGSQKlh4OrOgEBfzXpj8T+vlYB/3kl5GCfAQjpd5CcCQ4TH0WCPS0ZBDDUhVHJ9K6Z9IgkFHWBeh2DPvjxPnJPyRdm+Pi1UalkaObSPDlAR2egMVdAVqiMHUfSAntALejUejWfjzXifti4Y2cwe+gPj4xvwk5nI</latexit><latexit sha1_base64="lzJMxBgDV57TnGGx4DknSA1W1CI=">AAACDHicbVDLSgNBEJz1GeNr1aOXwSgkIGFXBPWWxIvHCK4JJCHMzs4mQ2YfzPQqYckPePFXvHhQ8eoHePNvnCQraGJBQ1HVTXeXGwuuwLK+jIXFpeWV1dxafn1jc2vb3Nm9VVEiKXNoJCLZdIligofMAQ6CNWPJSOAK1nAHl2O/ccek4lF4A8OYdQLSC7nPKQEtdc3DYvW4DVx4DFdLbcl7fSBSRve4WPvRa6WuWbDK1gR4ntgZKaAM9a752fYimgQsBCqIUi3biqGTEgmcCjbKtxPFYkIHpMdamoYkYKqTTr4Z4SOteNiPpK4Q8ET9PZGSQKlh4OrOgEBfzXpj8T+vlYB/3kl5GCfAQjpd5CcCQ4TH0WCPS0ZBDDUhVHJ9K6Z9IgkFHWBeh2DPvjxPnJPyRdm+Pi1UalkaObSPDlAR2egMVdAVqiMHUfSAntALejUejWfjzXifti4Y2cwe+gPj4xvwk5nI</latexit><latexit sha1_base64="lzJMxBgDV57TnGGx4DknSA1W1CI=">AAACDHicbVDLSgNBEJz1GeNr1aOXwSgkIGFXBPWWxIvHCK4JJCHMzs4mQ2YfzPQqYckPePFXvHhQ8eoHePNvnCQraGJBQ1HVTXeXGwuuwLK+jIXFpeWV1dxafn1jc2vb3Nm9VVEiKXNoJCLZdIligofMAQ6CNWPJSOAK1nAHl2O/ccek4lF4A8OYdQLSC7nPKQEtdc3DYvW4DVx4DFdLbcl7fSBSRve4WPvRa6WuWbDK1gR4ntgZKaAM9a752fYimgQsBCqIUi3biqGTEgmcCjbKtxPFYkIHpMdamoYkYKqTTr4Z4SOteNiPpK4Q8ET9PZGSQKlh4OrOgEBfzXpj8T+vlYB/3kl5GCfAQjpd5CcCQ4TH0WCPS0ZBDDUhVHJ9K6Z9IgkFHWBeh2DPvjxPnJPyRdm+Pi1UalkaObSPDlAR2egMVdAVqiMHUfSAntALejUejWfjzXifti4Y2cwe+gPj4xvwk5nI</latexit>

(AB, Takayanagi, Umemoto, arXiv:1802.09545)



We also plot this parameter  against the distance between A and B 

Results: Continued

Interestingly there is peak at d=2

 at d=2 there is vacant site between  “A” and “B”  

A BC

(Ã/B̃)
<latexit sha1_base64="Vqxl47ZdTbH4/6z8ed2z6VZWy8w=">AAAB+3icbZDLSsNAFIYn9VbrLdqlm8Eq1E1NRFB3VTcuKxhbaEOZTCbt0MmFmRMhhPoqblyouPVF3Pk2TtsstPWHgY//nMM583uJ4Aos69soLS2vrK6V1ysbm1vbO+bu3oOKU0mZQ2MRy45HFBM8Yg5wEKyTSEZCT7C2N7qZ1NuPTCoeR/eQJcwNySDiAacEtNU3q/UecOEzfHVSwPVx36xZDWsqvAh2ATVUqNU3v3p+TNOQRUAFUaprWwm4OZHAqWDjSi9VLCF0RAasqzEiIVNuPj1+jI+04+MglvpFgKfu74mchEploac7QwJDNV+bmP/VuikEF27OoyQFFtHZoiAVGGI8SQL7XDIKItNAqOT6VkyHRBIKOq+KDsGe//IiOKeNy4Z9d1ZrHhZplNE+OkB1ZKNz1ES3qIUcRFGGntErejOejBfj3fiYtZaMYqaK/sj4/AEid5M+</latexit><latexit sha1_base64="Vqxl47ZdTbH4/6z8ed2z6VZWy8w=">AAAB+3icbZDLSsNAFIYn9VbrLdqlm8Eq1E1NRFB3VTcuKxhbaEOZTCbt0MmFmRMhhPoqblyouPVF3Pk2TtsstPWHgY//nMM583uJ4Aos69soLS2vrK6V1ysbm1vbO+bu3oOKU0mZQ2MRy45HFBM8Yg5wEKyTSEZCT7C2N7qZ1NuPTCoeR/eQJcwNySDiAacEtNU3q/UecOEzfHVSwPVx36xZDWsqvAh2ATVUqNU3v3p+TNOQRUAFUaprWwm4OZHAqWDjSi9VLCF0RAasqzEiIVNuPj1+jI+04+MglvpFgKfu74mchEploac7QwJDNV+bmP/VuikEF27OoyQFFtHZoiAVGGI8SQL7XDIKItNAqOT6VkyHRBIKOq+KDsGe//IiOKeNy4Z9d1ZrHhZplNE+OkB1ZKNz1ES3qIUcRFGGntErejOejBfj3fiYtZaMYqaK/sj4/AEid5M+</latexit><latexit sha1_base64="Vqxl47ZdTbH4/6z8ed2z6VZWy8w=">AAAB+3icbZDLSsNAFIYn9VbrLdqlm8Eq1E1NRFB3VTcuKxhbaEOZTCbt0MmFmRMhhPoqblyouPVF3Pk2TtsstPWHgY//nMM583uJ4Aos69soLS2vrK6V1ysbm1vbO+bu3oOKU0mZQ2MRy45HFBM8Yg5wEKyTSEZCT7C2N7qZ1NuPTCoeR/eQJcwNySDiAacEtNU3q/UecOEzfHVSwPVx36xZDWsqvAh2ATVUqNU3v3p+TNOQRUAFUaprWwm4OZHAqWDjSi9VLCF0RAasqzEiIVNuPj1+jI+04+MglvpFgKfu74mchEploac7QwJDNV+bmP/VuikEF27OoyQFFtHZoiAVGGI8SQL7XDIKItNAqOT6VkyHRBIKOq+KDsGe//IiOKeNy4Z9d1ZrHhZplNE+OkB1ZKNz1ES3qIUcRFGGntErejOejBfj3fiYtZaMYqaK/sj4/AEid5M+</latexit><latexit sha1_base64="Vqxl47ZdTbH4/6z8ed2z6VZWy8w=">AAAB+3icbZDLSsNAFIYn9VbrLdqlm8Eq1E1NRFB3VTcuKxhbaEOZTCbt0MmFmRMhhPoqblyouPVF3Pk2TtsstPWHgY//nMM583uJ4Aos69soLS2vrK6V1ysbm1vbO+bu3oOKU0mZQ2MRy45HFBM8Yg5wEKyTSEZCT7C2N7qZ1NuPTCoeR/eQJcwNySDiAacEtNU3q/UecOEzfHVSwPVx36xZDWsqvAh2ATVUqNU3v3p+TNOQRUAFUaprWwm4OZHAqWDjSi9VLCF0RAasqzEiIVNuPj1+jI+04+MglvpFgKfu74mchEploac7QwJDNV+bmP/VuikEF27OoyQFFtHZoiAVGGI8SQL7XDIKItNAqOT6VkyHRBIKOq+KDsGe//IiOKeNy4Z9d1ZrHhZplNE+OkB1ZKNz1ES3qIUcRFGGntErejOejBfj3fiYtZaMYqaK/sj4/AEid5M+</latexit>

The correlation between A and Ã
<latexit sha1_base64="xg62lm3aPG9jgiXHd3Fhl5llkPo=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3qxWMFYwttKJvNtF262cTdjVBC/4QXDype/T3e/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ5vJn7zCZXmibw3oxSDmPYl73FGjZVaHcNFhOSqW6m6NXcKski8glShQKNb+epECctilIYJqnXbc1MT5FQZzgSOy51MY0rZkPaxbamkMeogn947JsdWiUgvUbakIVP190ROY61HcWg7Y2oGet6biP957cz0LoKcyzQzKNlsUS8TxCRk8jyJuEJmxMgSyhS3txI2oIoyYyMq2xC8+ZcXiX9au6x5d2fV+nWRRgkO4QhOwINzqMMtNMAHBgKe4RXenEfnxXl3PmatS04xcwB/4Hz+AOvOj20=</latexit><latexit sha1_base64="xg62lm3aPG9jgiXHd3Fhl5llkPo=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3qxWMFYwttKJvNtF262cTdjVBC/4QXDype/T3e/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ5vJn7zCZXmibw3oxSDmPYl73FGjZVaHcNFhOSqW6m6NXcKski8glShQKNb+epECctilIYJqnXbc1MT5FQZzgSOy51MY0rZkPaxbamkMeogn947JsdWiUgvUbakIVP190ROY61HcWg7Y2oGet6biP957cz0LoKcyzQzKNlsUS8TxCRk8jyJuEJmxMgSyhS3txI2oIoyYyMq2xC8+ZcXiX9au6x5d2fV+nWRRgkO4QhOwINzqMMtNMAHBgKe4RXenEfnxXl3PmatS04xcwB/4Hz+AOvOj20=</latexit><latexit sha1_base64="xg62lm3aPG9jgiXHd3Fhl5llkPo=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3qxWMFYwttKJvNtF262cTdjVBC/4QXDype/T3e/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ5vJn7zCZXmibw3oxSDmPYl73FGjZVaHcNFhOSqW6m6NXcKski8glShQKNb+epECctilIYJqnXbc1MT5FQZzgSOy51MY0rZkPaxbamkMeogn947JsdWiUgvUbakIVP190ROY61HcWg7Y2oGet6biP957cz0LoKcyzQzKNlsUS8TxCRk8jyJuEJmxMgSyhS3txI2oIoyYyMq2xC8+ZcXiX9au6x5d2fV+nWRRgkO4QhOwINzqMMtNMAHBgKe4RXenEfnxXl3PmatS04xcwB/4Hz+AOvOj20=</latexit><latexit sha1_base64="xg62lm3aPG9jgiXHd3Fhl5llkPo=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3qxWMFYwttKJvNtF262cTdjVBC/4QXDype/T3e/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ5vJn7zCZXmibw3oxSDmPYl73FGjZVaHcNFhOSqW6m6NXcKski8glShQKNb+epECctilIYJqnXbc1MT5FQZzgSOy51MY0rZkPaxbamkMeogn947JsdWiUgvUbakIVP190ROY61HcWg7Y2oGet6biP957cz0LoKcyzQzKNlsUS8TxCRk8jyJuEJmxMgSyhS3txI2oIoyYyMq2xC8+ZcXiX9au6x5d2fV+nWRRgkO4QhOwINzqMMtNMAHBgKe4RXenEfnxXl3PmatS04xcwB/4Hz+AOvOj20=</latexit>

and B and B̃
<latexit sha1_base64="IgWGyh7H8l01j1SoI7oUqqLcRkM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMFpoQ9lsNu3SzSbuToRS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvzKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzTXjPsslaluh9RwKRT3UaDk7UxzmoSSP4TD66n/8MS1Eam6w1HGg4T2lYgFo2ildheFjDhp9qo1t+7OQJaJV5AaFGj1ql/dKGV5whUySY3peG6GwZhqFEzySaWbG55RNqR93rFU0YSbYDy7d0JOrBKRONW2FJKZ+ntiTBNjRkloOxOKA7PoTcX/vE6O8WUwFirLkSs2XxTnkmBKps+TSGjOUI4soUwLeythA6opQxtRxYbgLb68TPyz+lXduz2vNZpFGmU4gmM4BQ8uoAE30AIfGEh4hld4cx6dF+fd+Zi3lpxi5hD+wPn8Ae1Rj24=</latexit><latexit sha1_base64="IgWGyh7H8l01j1SoI7oUqqLcRkM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMFpoQ9lsNu3SzSbuToRS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvzKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzTXjPsslaluh9RwKRT3UaDk7UxzmoSSP4TD66n/8MS1Eam6w1HGg4T2lYgFo2ildheFjDhp9qo1t+7OQJaJV5AaFGj1ql/dKGV5whUySY3peG6GwZhqFEzySaWbG55RNqR93rFU0YSbYDy7d0JOrBKRONW2FJKZ+ntiTBNjRkloOxOKA7PoTcX/vE6O8WUwFirLkSs2XxTnkmBKps+TSGjOUI4soUwLeythA6opQxtRxYbgLb68TPyz+lXduz2vNZpFGmU4gmM4BQ8uoAE30AIfGEh4hld4cx6dF+fd+Zi3lpxi5hD+wPn8Ae1Rj24=</latexit><latexit sha1_base64="IgWGyh7H8l01j1SoI7oUqqLcRkM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMFpoQ9lsNu3SzSbuToRS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvzKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzTXjPsslaluh9RwKRT3UaDk7UxzmoSSP4TD66n/8MS1Eam6w1HGg4T2lYgFo2ildheFjDhp9qo1t+7OQJaJV5AaFGj1ql/dKGV5whUySY3peG6GwZhqFEzySaWbG55RNqR93rFU0YSbYDy7d0JOrBKRONW2FJKZ+ntiTBNjRkloOxOKA7PoTcX/vE6O8WUwFirLkSs2XxTnkmBKps+TSGjOUI4soUwLeythA6opQxtRxYbgLb68TPyz+lXduz2vNZpFGmU4gmM4BQ8uoAE30AIfGEh4hld4cx6dF+fd+Zi3lpxi5hD+wPn8Ae1Rj24=</latexit><latexit sha1_base64="IgWGyh7H8l01j1SoI7oUqqLcRkM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMFpoQ9lsNu3SzSbuToRS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvzKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzTXjPsslaluh9RwKRT3UaDk7UxzmoSSP4TD66n/8MS1Eam6w1HGg4T2lYgFo2ildheFjDhp9qo1t+7OQJaJV5AaFGj1ql/dKGV5whUySY3peG6GwZhqFEzySaWbG55RNqR93rFU0YSbYDy7d0JOrBKRONW2FJKZ+ntiTBNjRkloOxOKA7PoTcX/vE6O8WUwFirLkSs2XxTnkmBKps+TSGjOUI4soUwLeythA6opQxtRxYbgLb68TPyz+lXduz2vNZpFGmU4gmM4BQ8uoAE30AIfGEh4hld4cx6dF+fd+Zi3lpxi5hD+wPn8Ae1Rj24=</latexit>

gets enhanced



Results: Continued

We increase the size of “A” and “B”

(|A|, |B|) = (1, 2)
<latexit sha1_base64="q720BHE8TtIaQZy0aaMI85Pu6VU=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEILZSSFEE9CLVePFYwttCGstlu2qWbTdjdCDXpL/HiQcWrf8Wb/8Ztm4O2Phh4vDfDzDwvYlQqy/o2cmvrG5tb+e3Czu7eftE8OHyQYSwwcXDIQtHxkCSMcuIoqhjpRIKgwGOk7Y1vZn77kQhJQ36vJhFxAzTk1KcYKS31zWI5vU6raTOtXJXtar3SN0tWzZoDrhI7IyWQodU3v3qDEMcB4QozJGXXtiLlJkgoihmZFnqxJBHCYzQkXU05Coh0k/nhU3iqlQH0Q6GLKzhXf08kKJByEni6M0BqJJe9mfif142Vf+EmlEexIhwvFvkxgyqEsxTggAqCFZtogrCg+laIR0ggrHRWBR2CvfzyKnHqtcuafXdWajSzNPLgGJyAMrDBOWiAW9ACDsAgBs/gFbwZT8aL8W58LFpzRjZzBP7A+PwBXFSRIg==</latexit><latexit sha1_base64="q720BHE8TtIaQZy0aaMI85Pu6VU=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEILZSSFEE9CLVePFYwttCGstlu2qWbTdjdCDXpL/HiQcWrf8Wb/8Ztm4O2Phh4vDfDzDwvYlQqy/o2cmvrG5tb+e3Czu7eftE8OHyQYSwwcXDIQtHxkCSMcuIoqhjpRIKgwGOk7Y1vZn77kQhJQ36vJhFxAzTk1KcYKS31zWI5vU6raTOtXJXtar3SN0tWzZoDrhI7IyWQodU3v3qDEMcB4QozJGXXtiLlJkgoihmZFnqxJBHCYzQkXU05Coh0k/nhU3iqlQH0Q6GLKzhXf08kKJByEni6M0BqJJe9mfif142Vf+EmlEexIhwvFvkxgyqEsxTggAqCFZtogrCg+laIR0ggrHRWBR2CvfzyKnHqtcuafXdWajSzNPLgGJyAMrDBOWiAW9ACDsAgBs/gFbwZT8aL8W58LFpzRjZzBP7A+PwBXFSRIg==</latexit><latexit sha1_base64="q720BHE8TtIaQZy0aaMI85Pu6VU=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEILZSSFEE9CLVePFYwttCGstlu2qWbTdjdCDXpL/HiQcWrf8Wb/8Ztm4O2Phh4vDfDzDwvYlQqy/o2cmvrG5tb+e3Czu7eftE8OHyQYSwwcXDIQtHxkCSMcuIoqhjpRIKgwGOk7Y1vZn77kQhJQ36vJhFxAzTk1KcYKS31zWI5vU6raTOtXJXtar3SN0tWzZoDrhI7IyWQodU3v3qDEMcB4QozJGXXtiLlJkgoihmZFnqxJBHCYzQkXU05Coh0k/nhU3iqlQH0Q6GLKzhXf08kKJByEni6M0BqJJe9mfif142Vf+EmlEexIhwvFvkxgyqEsxTggAqCFZtogrCg+laIR0ggrHRWBR2CvfzyKnHqtcuafXdWajSzNPLgGJyAMrDBOWiAW9ACDsAgBs/gFbwZT8aL8W58LFpzRjZzBP7A+PwBXFSRIg==</latexit><latexit sha1_base64="q720BHE8TtIaQZy0aaMI85Pu6VU=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEILZSSFEE9CLVePFYwttCGstlu2qWbTdjdCDXpL/HiQcWrf8Wb/8Ztm4O2Phh4vDfDzDwvYlQqy/o2cmvrG5tb+e3Czu7eftE8OHyQYSwwcXDIQtHxkCSMcuIoqhjpRIKgwGOk7Y1vZn77kQhJQ36vJhFxAzTk1KcYKS31zWI5vU6raTOtXJXtar3SN0tWzZoDrhI7IyWQodU3v3qDEMcB4QozJGXXtiLlJkgoihmZFnqxJBHCYzQkXU05Coh0k/nhU3iqlQH0Q6GLKzhXf08kKJByEni6M0BqJJe9mfif142Vf+EmlEexIhwvFvkxgyqEsxTggAqCFZtogrCg+laIR0ggrHRWBR2CvfzyKnHqtcuafXdWajSzNPLgGJyAMrDBOWiAW9ACDsAgBs/gFbwZT8aL8W58LFpzRjZzBP7A+PwBXFSRIg==</latexit>

(|A|, |B|) = (2, 2)
<latexit sha1_base64="9braiiSCVmJE3cRKbZHw9w1fTdg=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEILZSSFEE9CLVePFYwttCGstlu2qWbTdjdCDXpL/HiQcWrf8Wb/8Ztm4O2Phh4vDfDzDwvYlQqy/o2cmvrG5tb+e3Czu7eftE8OHyQYSwwcXDIQtHxkCSMcuIoqhjpRIKgwGOk7Y1vZn77kQhJQ36vJhFxAzTk1KcYKS31zWI5vU6raTOtXJXr1Xqlb5asmjUHXCV2RkogQ6tvfvUGIY4DwhVmSMqubUXKTZBQFDMyLfRiSSKEx2hIuppyFBDpJvPDp/BUKwPoh0IXV3Cu/p5IUCDlJPB0Z4DUSC57M/E/rxsr/8JNKI9iRTheLPJjBlUIZynAARUEKzbRBGFB9a0Qj5BAWOmsCjoEe/nlVeLUa5c1++6s1GhmaeTBMTgBZWCDc9AAt6AFHIBBDJ7BK3gznowX4934WLTmjGzmCPyB8fkDXdqRIw==</latexit><latexit sha1_base64="9braiiSCVmJE3cRKbZHw9w1fTdg=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEILZSSFEE9CLVePFYwttCGstlu2qWbTdjdCDXpL/HiQcWrf8Wb/8Ztm4O2Phh4vDfDzDwvYlQqy/o2cmvrG5tb+e3Czu7eftE8OHyQYSwwcXDIQtHxkCSMcuIoqhjpRIKgwGOk7Y1vZn77kQhJQ36vJhFxAzTk1KcYKS31zWI5vU6raTOtXJXr1Xqlb5asmjUHXCV2RkogQ6tvfvUGIY4DwhVmSMqubUXKTZBQFDMyLfRiSSKEx2hIuppyFBDpJvPDp/BUKwPoh0IXV3Cu/p5IUCDlJPB0Z4DUSC57M/E/rxsr/8JNKI9iRTheLPJjBlUIZynAARUEKzbRBGFB9a0Qj5BAWOmsCjoEe/nlVeLUa5c1++6s1GhmaeTBMTgBZWCDc9AAt6AFHIBBDJ7BK3gznowX4934WLTmjGzmCPyB8fkDXdqRIw==</latexit><latexit sha1_base64="9braiiSCVmJE3cRKbZHw9w1fTdg=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEILZSSFEE9CLVePFYwttCGstlu2qWbTdjdCDXpL/HiQcWrf8Wb/8Ztm4O2Phh4vDfDzDwvYlQqy/o2cmvrG5tb+e3Czu7eftE8OHyQYSwwcXDIQtHxkCSMcuIoqhjpRIKgwGOk7Y1vZn77kQhJQ36vJhFxAzTk1KcYKS31zWI5vU6raTOtXJXr1Xqlb5asmjUHXCV2RkogQ6tvfvUGIY4DwhVmSMqubUXKTZBQFDMyLfRiSSKEx2hIuppyFBDpJvPDp/BUKwPoh0IXV3Cu/p5IUCDlJPB0Z4DUSC57M/E/rxsr/8JNKI9iRTheLPJjBlUIZynAARUEKzbRBGFB9a0Qj5BAWOmsCjoEe/nlVeLUa5c1++6s1GhmaeTBMTgBZWCDc9AAt6AFHIBBDJ7BK3gznowX4934WLTmjGzmCPyB8fkDXdqRIw==</latexit><latexit sha1_base64="9braiiSCVmJE3cRKbZHw9w1fTdg=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEILZSSFEE9CLVePFYwttCGstlu2qWbTdjdCDXpL/HiQcWrf8Wb/8Ztm4O2Phh4vDfDzDwvYlQqy/o2cmvrG5tb+e3Czu7eftE8OHyQYSwwcXDIQtHxkCSMcuIoqhjpRIKgwGOk7Y1vZn77kQhJQ36vJhFxAzTk1KcYKS31zWI5vU6raTOtXJXr1Xqlb5asmjUHXCV2RkogQ6tvfvUGIY4DwhVmSMqubUXKTZBQFDMyLfRiSSKEx2hIuppyFBDpJvPDp/BUKwPoh0IXV3Cu/p5IUCDlJPB0Z4DUSC57M/E/rxsr/8JNKI9iRTheLPJjBlUIZynAARUEKzbRBGFB9a0Qj5BAWOmsCjoEe/nlVeLUa5c1++6s1GhmaeTBMTgBZWCDc9AAt6AFHIBBDJ7BK3gznowX4934WLTmjGzmCPyB8fkDXdqRIw==</latexit>

From this it is easy to confirm EoP is extensive



We observe that unlike Mutual information EoP remains almost same for d=1 and d=2 

(|A|, |B|) = (2, 2)
<latexit sha1_base64="9braiiSCVmJE3cRKbZHw9w1fTdg=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEILZSSFEE9CLVePFYwttCGstlu2qWbTdjdCDXpL/HiQcWrf8Wb/8Ztm4O2Phh4vDfDzDwvYlQqy/o2cmvrG5tb+e3Czu7eftE8OHyQYSwwcXDIQtHxkCSMcuIoqhjpRIKgwGOk7Y1vZn77kQhJQ36vJhFxAzTk1KcYKS31zWI5vU6raTOtXJXr1Xqlb5asmjUHXCV2RkogQ6tvfvUGIY4DwhVmSMqubUXKTZBQFDMyLfRiSSKEx2hIuppyFBDpJvPDp/BUKwPoh0IXV3Cu/p5IUCDlJPB0Z4DUSC57M/E/rxsr/8JNKI9iRTheLPJjBlUIZynAARUEKzbRBGFB9a0Qj5BAWOmsCjoEe/nlVeLUa5c1++6s1GhmaeTBMTgBZWCDc9AAt6AFHIBBDJ7BK3gznowX4934WLTmjGzmCPyB8fkDXdqRIw==</latexit><latexit sha1_base64="9braiiSCVmJE3cRKbZHw9w1fTdg=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEILZSSFEE9CLVePFYwttCGstlu2qWbTdjdCDXpL/HiQcWrf8Wb/8Ztm4O2Phh4vDfDzDwvYlQqy/o2cmvrG5tb+e3Czu7eftE8OHyQYSwwcXDIQtHxkCSMcuIoqhjpRIKgwGOk7Y1vZn77kQhJQ36vJhFxAzTk1KcYKS31zWI5vU6raTOtXJXr1Xqlb5asmjUHXCV2RkogQ6tvfvUGIY4DwhVmSMqubUXKTZBQFDMyLfRiSSKEx2hIuppyFBDpJvPDp/BUKwPoh0IXV3Cu/p5IUCDlJPB0Z4DUSC57M/E/rxsr/8JNKI9iRTheLPJjBlUIZynAARUEKzbRBGFB9a0Qj5BAWOmsCjoEe/nlVeLUa5c1++6s1GhmaeTBMTgBZWCDc9AAt6AFHIBBDJ7BK3gznowX4934WLTmjGzmCPyB8fkDXdqRIw==</latexit><latexit sha1_base64="9braiiSCVmJE3cRKbZHw9w1fTdg=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEILZSSFEE9CLVePFYwttCGstlu2qWbTdjdCDXpL/HiQcWrf8Wb/8Ztm4O2Phh4vDfDzDwvYlQqy/o2cmvrG5tb+e3Czu7eftE8OHyQYSwwcXDIQtHxkCSMcuIoqhjpRIKgwGOk7Y1vZn77kQhJQ36vJhFxAzTk1KcYKS31zWI5vU6raTOtXJXr1Xqlb5asmjUHXCV2RkogQ6tvfvUGIY4DwhVmSMqubUXKTZBQFDMyLfRiSSKEx2hIuppyFBDpJvPDp/BUKwPoh0IXV3Cu/p5IUCDlJPB0Z4DUSC57M/E/rxsr/8JNKI9iRTheLPJjBlUIZynAARUEKzbRBGFB9a0Qj5BAWOmsCjoEe/nlVeLUa5c1++6s1GhmaeTBMTgBZWCDc9AAt6AFHIBBDJ7BK3gznowX4934WLTmjGzmCPyB8fkDXdqRIw==</latexit><latexit sha1_base64="9braiiSCVmJE3cRKbZHw9w1fTdg=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEILZSSFEE9CLVePFYwttCGstlu2qWbTdjdCDXpL/HiQcWrf8Wb/8Ztm4O2Phh4vDfDzDwvYlQqy/o2cmvrG5tb+e3Czu7eftE8OHyQYSwwcXDIQtHxkCSMcuIoqhjpRIKgwGOk7Y1vZn77kQhJQ36vJhFxAzTk1KcYKS31zWI5vU6raTOtXJXr1Xqlb5asmjUHXCV2RkogQ6tvfvUGIY4DwhVmSMqubUXKTZBQFDMyLfRiSSKEx2hIuppyFBDpJvPDp/BUKwPoh0IXV3Cu/p5IUCDlJPB0Z4DUSC57M/E/rxsr/8JNKI9iRTheLPJjBlUIZynAARUEKzbRBGFB9a0Qj5BAWOmsCjoEe/nlVeLUa5c1++6s1GhmaeTBMTgBZWCDc9AAt6AFHIBBDJ7BK3gznowX4934WLTmjGzmCPyB8fkDXdqRIw==</latexit>

This looks qualitatively very similar to what happens in holography  

EW (A : B) =

(
c
6 log

⇥
1 +

2l
d

⇤
, d < (

p
2� 1)l,

0 d > (

p
2� 1)l.

<latexit sha1_base64="0VbzcAusSASKmFXPN5D5EavhBXc="></latexit><latexit sha1_base64="0VbzcAusSASKmFXPN5D5EavhBXc="></latexit><latexit sha1_base64="0VbzcAusSASKmFXPN5D5EavhBXc="></latexit><latexit sha1_base64="0VbzcAusSASKmFXPN5D5EavhBXc="></latexit>

For our case dc = 1
<latexit sha1_base64="17Bq0bk+vijAj1G6oz48Ejitpz4=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHCsYW2lA2m2m7dLMJuxuhhP4GLx5UvPqHvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcPHnWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObqd+6wmV5ol8MOMUg5gOJO9zRo2V/KjHrr1etebW3RnIMvEKUoMCzV71qxslLItRGiao1h3PTU2QU2U4EzipdDONKWUjOsCOpZLGqIN8duyEnFglIv1E2ZKGzNTfEzmNtR7Hoe2MqRnqRW8q/ud1MtO/DHIu08ygZPNF/UwQk5Dp5yTiCpkRY0soU9zeStiQKsqMzadiQ/AWX14m/ln9qu7dn9caN0UaZTiCYzgFDy6gAXfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz+ZWY4U</latexit><latexit sha1_base64="17Bq0bk+vijAj1G6oz48Ejitpz4=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHCsYW2lA2m2m7dLMJuxuhhP4GLx5UvPqHvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcPHnWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObqd+6wmV5ol8MOMUg5gOJO9zRo2V/KjHrr1etebW3RnIMvEKUoMCzV71qxslLItRGiao1h3PTU2QU2U4EzipdDONKWUjOsCOpZLGqIN8duyEnFglIv1E2ZKGzNTfEzmNtR7Hoe2MqRnqRW8q/ud1MtO/DHIu08ygZPNF/UwQk5Dp5yTiCpkRY0soU9zeStiQKsqMzadiQ/AWX14m/ln9qu7dn9caN0UaZTiCYzgFDy6gAXfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz+ZWY4U</latexit><latexit sha1_base64="17Bq0bk+vijAj1G6oz48Ejitpz4=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHCsYW2lA2m2m7dLMJuxuhhP4GLx5UvPqHvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcPHnWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObqd+6wmV5ol8MOMUg5gOJO9zRo2V/KjHrr1etebW3RnIMvEKUoMCzV71qxslLItRGiao1h3PTU2QU2U4EzipdDONKWUjOsCOpZLGqIN8duyEnFglIv1E2ZKGzNTfEzmNtR7Hoe2MqRnqRW8q/ud1MtO/DHIu08ygZPNF/UwQk5Dp5yTiCpkRY0soU9zeStiQKsqMzadiQ/AWX14m/ln9qu7dn9caN0UaZTiCYzgFDy6gAXfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz+ZWY4U</latexit><latexit sha1_base64="17Bq0bk+vijAj1G6oz48Ejitpz4=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHCsYW2lA2m2m7dLMJuxuhhP4GLx5UvPqHvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcPHnWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObqd+6wmV5ol8MOMUg5gOJO9zRo2V/KjHrr1etebW3RnIMvEKUoMCzV71qxslLItRGiao1h3PTU2QU2U4EzipdDONKWUjOsCOpZLGqIN8duyEnFglIv1E2ZKGzNTfEzmNtR7Hoe2MqRnqRW8q/ud1MtO/DHIu08ygZPNF/UwQk5Dp5yTiCpkRY0soU9zeStiQKsqMzadiQ/AWX14m/ln9qu7dn9caN0UaZTiCYzgFDy6gAXfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz+ZWY4U</latexit>

 very close (consistent) to the  holographic result. 



 Various Inequalities
Desirable Features of Measures of Quantum entanglement for mixed states: 

Monogamy (tripartite state): E#(A : B1B2) � E#(A : B1) + E#(A : B2)
<latexit sha1_base64="2gLaL93EMPawlqCnZDA8Mi+zM28=">AAACIXicbVDLSgMxFM3UV62vqks3wUFoEcpMEbSuakVwWcHaQjsMmTRtQzOZMckIZZhvceOvuHGh0p34M6btLPrwQsLJOedyc48XMiqVZf0YmbX1jc2t7HZuZ3dv/yB/ePQkg0hg0sABC0TLQ5IwyklDUcVIKxQE+R4jTW94O9GbL0RIGvBHNQqJ46M+pz2KkdKUm6/cuXHHTAo31zU3thN9lZNip0+e4aJQPJ9/a0/OzZtWyZoWXAV2CkyQVt3NjzvdAEc+4QozJGXbtkLlxEgoihlJcp1IkhDhIeqTtoYc+UQ68XTFBJ5ppgt7gdCHKzhl5zti5Es58j3t9JEayGVtQv6ntSPVu3JiysNIEY5ng3oRgyqAk7xglwqCFRtpgLCg+q8QD5BAWOlUJyHYyyuvgka5VCnZDxdmtZamkQUn4BQUgA0uQRXcgzpoAAxewTv4BF/Gm/FhfBvjmTVjpD3HYKGM3z8nHaCG</latexit><latexit sha1_base64="2gLaL93EMPawlqCnZDA8Mi+zM28=">AAACIXicbVDLSgMxFM3UV62vqks3wUFoEcpMEbSuakVwWcHaQjsMmTRtQzOZMckIZZhvceOvuHGh0p34M6btLPrwQsLJOedyc48XMiqVZf0YmbX1jc2t7HZuZ3dv/yB/ePQkg0hg0sABC0TLQ5IwyklDUcVIKxQE+R4jTW94O9GbL0RIGvBHNQqJ46M+pz2KkdKUm6/cuXHHTAo31zU3thN9lZNip0+e4aJQPJ9/a0/OzZtWyZoWXAV2CkyQVt3NjzvdAEc+4QozJGXbtkLlxEgoihlJcp1IkhDhIeqTtoYc+UQ68XTFBJ5ppgt7gdCHKzhl5zti5Es58j3t9JEayGVtQv6ntSPVu3JiysNIEY5ng3oRgyqAk7xglwqCFRtpgLCg+q8QD5BAWOlUJyHYyyuvgka5VCnZDxdmtZamkQUn4BQUgA0uQRXcgzpoAAxewTv4BF/Gm/FhfBvjmTVjpD3HYKGM3z8nHaCG</latexit><latexit sha1_base64="2gLaL93EMPawlqCnZDA8Mi+zM28=">AAACIXicbVDLSgMxFM3UV62vqks3wUFoEcpMEbSuakVwWcHaQjsMmTRtQzOZMckIZZhvceOvuHGh0p34M6btLPrwQsLJOedyc48XMiqVZf0YmbX1jc2t7HZuZ3dv/yB/ePQkg0hg0sABC0TLQ5IwyklDUcVIKxQE+R4jTW94O9GbL0RIGvBHNQqJ46M+pz2KkdKUm6/cuXHHTAo31zU3thN9lZNip0+e4aJQPJ9/a0/OzZtWyZoWXAV2CkyQVt3NjzvdAEc+4QozJGXbtkLlxEgoihlJcp1IkhDhIeqTtoYc+UQ68XTFBJ5ppgt7gdCHKzhl5zti5Es58j3t9JEayGVtQv6ntSPVu3JiysNIEY5ng3oRgyqAk7xglwqCFRtpgLCg+q8QD5BAWOlUJyHYyyuvgka5VCnZDxdmtZamkQUn4BQUgA0uQRXcgzpoAAxewTv4BF/Gm/FhfBvjmTVjpD3HYKGM3z8nHaCG</latexit><latexit sha1_base64="2gLaL93EMPawlqCnZDA8Mi+zM28=">AAACIXicbVDLSgMxFM3UV62vqks3wUFoEcpMEbSuakVwWcHaQjsMmTRtQzOZMckIZZhvceOvuHGh0p34M6btLPrwQsLJOedyc48XMiqVZf0YmbX1jc2t7HZuZ3dv/yB/ePQkg0hg0sABC0TLQ5IwyklDUcVIKxQE+R4jTW94O9GbL0RIGvBHNQqJ46M+pz2KkdKUm6/cuXHHTAo31zU3thN9lZNip0+e4aJQPJ9/a0/OzZtWyZoWXAV2CkyQVt3NjzvdAEc+4QozJGXbtkLlxEgoihlJcp1IkhDhIeqTtoYc+UQ68XTFBJ5ppgt7gdCHKzhl5zti5Es58j3t9JEayGVtQv6ntSPVu3JiysNIEY5ng3oRgyqAk7xglwqCFRtpgLCg+q8QD5BAWOlUJyHYyyuvgka5VCnZDxdmtZamkQUn4BQUgA0uQRXcgzpoAAxewTv4BF/Gm/FhfBvjmTVjpD3HYKGM3z8nHaCG</latexit>

Strong superadditivity: E#(A1A2 : B1B2) � E#(A1 : B1) + E#(A2 : B2)
<latexit sha1_base64="U4ZMTESSmfbhe/G9Z+N6yyPXR/w=">AAACK3icbVBbS8MwGE29znmb+uhLcAgbwmiH4OVpFwQfJzg3WEtJs3QLSy8mqTBKf5Av/hVBfHDiq//DrCteNg8kHM45H8l3nJBRIXV9oi0tr6yurec28ptb2zu7hb39OxFEHJM2DljAuw4ShFGftCWVjHRDTpDnMNJxRs2p33kgXNDAv5XjkFgeGvjUpRhJJdmF5pUdm8WkVLcNWLerlw07NhJ1VZOyOSD38MeeWeWTbyUNq1zeLhT1ip4CLhIjI0WQoWUXXsx+gCOP+BIzJETP0ENpxYhLihlJ8mYkSIjwCA1IT1EfeURYcbpsAo+V0oduwNXxJUzV3xMx8oQYe45KekgOxbw3Ff/zepF0z62Y+mEkiY9nD7kRgzKA0+Zgn3KCJRsrgjCn6q8QDxFHWKp+pyUY8ysvkna1clExbk6LtUbWRg4cgiNQAgY4AzVwDVqgDTB4BM/gDUy0J+1Ve9c+ZtElLZs5AH+gfX4BRhKjjQ==</latexit><latexit sha1_base64="U4ZMTESSmfbhe/G9Z+N6yyPXR/w=">AAACK3icbVBbS8MwGE29znmb+uhLcAgbwmiH4OVpFwQfJzg3WEtJs3QLSy8mqTBKf5Av/hVBfHDiq//DrCteNg8kHM45H8l3nJBRIXV9oi0tr6yurec28ptb2zu7hb39OxFEHJM2DljAuw4ShFGftCWVjHRDTpDnMNJxRs2p33kgXNDAv5XjkFgeGvjUpRhJJdmF5pUdm8WkVLcNWLerlw07NhJ1VZOyOSD38MeeWeWTbyUNq1zeLhT1ip4CLhIjI0WQoWUXXsx+gCOP+BIzJETP0ENpxYhLihlJ8mYkSIjwCA1IT1EfeURYcbpsAo+V0oduwNXxJUzV3xMx8oQYe45KekgOxbw3Ff/zepF0z62Y+mEkiY9nD7kRgzKA0+Zgn3KCJRsrgjCn6q8QDxFHWKp+pyUY8ysvkna1clExbk6LtUbWRg4cgiNQAgY4AzVwDVqgDTB4BM/gDUy0J+1Ve9c+ZtElLZs5AH+gfX4BRhKjjQ==</latexit><latexit sha1_base64="U4ZMTESSmfbhe/G9Z+N6yyPXR/w=">AAACK3icbVBbS8MwGE29znmb+uhLcAgbwmiH4OVpFwQfJzg3WEtJs3QLSy8mqTBKf5Av/hVBfHDiq//DrCteNg8kHM45H8l3nJBRIXV9oi0tr6yurec28ptb2zu7hb39OxFEHJM2DljAuw4ShFGftCWVjHRDTpDnMNJxRs2p33kgXNDAv5XjkFgeGvjUpRhJJdmF5pUdm8WkVLcNWLerlw07NhJ1VZOyOSD38MeeWeWTbyUNq1zeLhT1ip4CLhIjI0WQoWUXXsx+gCOP+BIzJETP0ENpxYhLihlJ8mYkSIjwCA1IT1EfeURYcbpsAo+V0oduwNXxJUzV3xMx8oQYe45KekgOxbw3Ff/zepF0z62Y+mEkiY9nD7kRgzKA0+Zgn3KCJRsrgjCn6q8QDxFHWKp+pyUY8ysvkna1clExbk6LtUbWRg4cgiNQAgY4AzVwDVqgDTB4BM/gDUy0J+1Ve9c+ZtElLZs5AH+gfX4BRhKjjQ==</latexit><latexit sha1_base64="U4ZMTESSmfbhe/G9Z+N6yyPXR/w=">AAACK3icbVBbS8MwGE29znmb+uhLcAgbwmiH4OVpFwQfJzg3WEtJs3QLSy8mqTBKf5Av/hVBfHDiq//DrCteNg8kHM45H8l3nJBRIXV9oi0tr6yurec28ptb2zu7hb39OxFEHJM2DljAuw4ShFGftCWVjHRDTpDnMNJxRs2p33kgXNDAv5XjkFgeGvjUpRhJJdmF5pUdm8WkVLcNWLerlw07NhJ1VZOyOSD38MeeWeWTbyUNq1zeLhT1ip4CLhIjI0WQoWUXXsx+gCOP+BIzJETP0ENpxYhLihlJ8mYkSIjwCA1IT1EfeURYcbpsAo+V0oduwNXxJUzV3xMx8oQYe45KekgOxbw3Ff/zepF0z62Y+mEkiY9nD7kRgzKA0+Zgn3KCJRsrgjCn6q8QDxFHWKp+pyUY8ysvkna1clExbk6LtUbWRg4cgiNQAgY4AzVwDVqgDTB4BM/gDUy0J+1Ve9c+ZtElLZs5AH+gfX4BRhKjjQ==</latexit>

If Monogamy is satisfied then Strong superadditivity  automatically satisfies

Holographic mutual information always satisfies monogamy  
thus strong supperaddivity

Holographic EoP always satisfies strong supperaddivity
but for generic quantum states it violates 

For pure tripartite: EoP satsfies “Polygamy” relation

EP (A : B1B2)  EP (A : B1) + Ep(A : B2)
<latexit sha1_base64="7S0OLXiqNZi4v4ER9vtHRqD15Gw=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VoEUtSBB+rWhFcVjC20IYwmU7aoZNJnJkIJfQr3PgrblyouBXc+TdO2yxq9cDAuefcy517/JhRqSzr28gtLC4tr+RXC2vrG5tb5vbOnYwSgYmDIxaJlo8kYZQTR1HFSCsWBIU+I01/cDn2mw9ESBrxWzWMiRuiHqcBxUhpyTOPrry0MSpdnNc9u+5Vyx1G7uGMVj7URTwtqmXPLFoVawL4l9gZKYIMDc/86nQjnISEK8yQlG3bipWbIqEoZmRU6CSSxAgPUI+0NeUoJNJNJ2eN4IFWujCIhH5cwYk6O5GiUMph6OvOEKm+nPfG4n9eO1HBqZtSHieKcDxdFCQMqgiOM4JdKghWbKgJwoLqv0LcRwJhpZMs6BDs+ZP/EqdaOavYN8fFWj1LIw/2wD4oARucgBq4Bg3gAAwewTN4BW/Gk/FivBsf09ackc3sgl8wPn8AC+abvA==</latexit><latexit sha1_base64="7S0OLXiqNZi4v4ER9vtHRqD15Gw=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VoEUtSBB+rWhFcVjC20IYwmU7aoZNJnJkIJfQr3PgrblyouBXc+TdO2yxq9cDAuefcy517/JhRqSzr28gtLC4tr+RXC2vrG5tb5vbOnYwSgYmDIxaJlo8kYZQTR1HFSCsWBIU+I01/cDn2mw9ESBrxWzWMiRuiHqcBxUhpyTOPrry0MSpdnNc9u+5Vyx1G7uGMVj7URTwtqmXPLFoVawL4l9gZKYIMDc/86nQjnISEK8yQlG3bipWbIqEoZmRU6CSSxAgPUI+0NeUoJNJNJ2eN4IFWujCIhH5cwYk6O5GiUMph6OvOEKm+nPfG4n9eO1HBqZtSHieKcDxdFCQMqgiOM4JdKghWbKgJwoLqv0LcRwJhpZMs6BDs+ZP/EqdaOavYN8fFWj1LIw/2wD4oARucgBq4Bg3gAAwewTN4BW/Gk/FivBsf09ackc3sgl8wPn8AC+abvA==</latexit><latexit sha1_base64="7S0OLXiqNZi4v4ER9vtHRqD15Gw=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VoEUtSBB+rWhFcVjC20IYwmU7aoZNJnJkIJfQr3PgrblyouBXc+TdO2yxq9cDAuefcy517/JhRqSzr28gtLC4tr+RXC2vrG5tb5vbOnYwSgYmDIxaJlo8kYZQTR1HFSCsWBIU+I01/cDn2mw9ESBrxWzWMiRuiHqcBxUhpyTOPrry0MSpdnNc9u+5Vyx1G7uGMVj7URTwtqmXPLFoVawL4l9gZKYIMDc/86nQjnISEK8yQlG3bipWbIqEoZmRU6CSSxAgPUI+0NeUoJNJNJ2eN4IFWujCIhH5cwYk6O5GiUMph6OvOEKm+nPfG4n9eO1HBqZtSHieKcDxdFCQMqgiOM4JdKghWbKgJwoLqv0LcRwJhpZMs6BDs+ZP/EqdaOavYN8fFWj1LIw/2wD4oARucgBq4Bg3gAAwewTN4BW/Gk/FivBsf09ackc3sgl8wPn8AC+abvA==</latexit><latexit sha1_base64="7S0OLXiqNZi4v4ER9vtHRqD15Gw=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VoEUtSBB+rWhFcVjC20IYwmU7aoZNJnJkIJfQr3PgrblyouBXc+TdO2yxq9cDAuefcy517/JhRqSzr28gtLC4tr+RXC2vrG5tb5vbOnYwSgYmDIxaJlo8kYZQTR1HFSCsWBIU+I01/cDn2mw9ESBrxWzWMiRuiHqcBxUhpyTOPrry0MSpdnNc9u+5Vyx1G7uGMVj7URTwtqmXPLFoVawL4l9gZKYIMDc/86nQjnISEK8yQlG3bipWbIqEoZmRU6CSSxAgPUI+0NeUoJNJNJ2eN4IFWujCIhH5cwYk6O5GiUMph6OvOEKm+nPfG4n9eO1HBqZtSHieKcDxdFCQMqgiOM4JdKghWbKgJwoLqv0LcRwJhpZMs6BDs+ZP/EqdaOavYN8fFWj1LIw/2wD4oARucgBq4Bg3gAAwewTN4BW/Gk/FivBsf09ackc3sgl8wPn8AC+abvA==</latexit>

(Hayden, Headrick, Maloney ‘11 )

(Koashi winter ’03, Cornelio, de-Oliveira ‘09)



 EoP: Monogamy/Polygamy

R
mon

=
E

P

(A : B1B2)

E
P

(A : B1) + E
P

(A : B2)
<latexit sha1_base64="hjKzbJ3rh2oEfMlfJNNzpgUwycs=">AAACIXicbVBdS8MwFE3n15xfVR99KQ5hQxjtEHSCMCeCj1OsG2ylpFm6haVpSVJhlP4WX/wrvvigsjfxz5htBef0wIWTc+4l9x4vokRI0/zUckvLK6tr+fXCxubW9o6+u/cgwpgjbKOQhrztQYEpYdiWRFLcjjiGgUdxyxteTfzWI+aChOxejiLsBLDPiE8QlEpy9dqdmwQhSy+6PocouXaTZlq6PG+4VsOtltN5oXz881CWqxfNijmF8ZdYGSmCDE1XH3d7IYoDzCSiUIiOZUbSSSCXBFGcFrqxwBFEQ9jHHUUZDLBwkumJqXGklJ7hh1wVk8ZUnZ9IYCDEKPBUZwDlQCx6E/E/rxNL/8xJCItiiRmafeTH1JChMcnL6BGOkaQjRSDiRO1qoAFUWUmVakGFYC2e/JfY1UqtYt2eFOuNLI08OACHoAQscArq4AY0gQ0QeAIv4A28a8/aq/ahjWetOS2b2Qe/oH19A7I1oW4=</latexit><latexit sha1_base64="hjKzbJ3rh2oEfMlfJNNzpgUwycs=">AAACIXicbVBdS8MwFE3n15xfVR99KQ5hQxjtEHSCMCeCj1OsG2ylpFm6haVpSVJhlP4WX/wrvvigsjfxz5htBef0wIWTc+4l9x4vokRI0/zUckvLK6tr+fXCxubW9o6+u/cgwpgjbKOQhrztQYEpYdiWRFLcjjiGgUdxyxteTfzWI+aChOxejiLsBLDPiE8QlEpy9dqdmwQhSy+6PocouXaTZlq6PG+4VsOtltN5oXz881CWqxfNijmF8ZdYGSmCDE1XH3d7IYoDzCSiUIiOZUbSSSCXBFGcFrqxwBFEQ9jHHUUZDLBwkumJqXGklJ7hh1wVk8ZUnZ9IYCDEKPBUZwDlQCx6E/E/rxNL/8xJCItiiRmafeTH1JChMcnL6BGOkaQjRSDiRO1qoAFUWUmVakGFYC2e/JfY1UqtYt2eFOuNLI08OACHoAQscArq4AY0gQ0QeAIv4A28a8/aq/ahjWetOS2b2Qe/oH19A7I1oW4=</latexit><latexit sha1_base64="hjKzbJ3rh2oEfMlfJNNzpgUwycs=">AAACIXicbVBdS8MwFE3n15xfVR99KQ5hQxjtEHSCMCeCj1OsG2ylpFm6haVpSVJhlP4WX/wrvvigsjfxz5htBef0wIWTc+4l9x4vokRI0/zUckvLK6tr+fXCxubW9o6+u/cgwpgjbKOQhrztQYEpYdiWRFLcjjiGgUdxyxteTfzWI+aChOxejiLsBLDPiE8QlEpy9dqdmwQhSy+6PocouXaTZlq6PG+4VsOtltN5oXz881CWqxfNijmF8ZdYGSmCDE1XH3d7IYoDzCSiUIiOZUbSSSCXBFGcFrqxwBFEQ9jHHUUZDLBwkumJqXGklJ7hh1wVk8ZUnZ9IYCDEKPBUZwDlQCx6E/E/rxNL/8xJCItiiRmafeTH1JChMcnL6BGOkaQjRSDiRO1qoAFUWUmVakGFYC2e/JfY1UqtYt2eFOuNLI08OACHoAQscArq4AY0gQ0QeAIv4A28a8/aq/ahjWetOS2b2Qe/oH19A7I1oW4=</latexit><latexit sha1_base64="hjKzbJ3rh2oEfMlfJNNzpgUwycs=">AAACIXicbVBdS8MwFE3n15xfVR99KQ5hQxjtEHSCMCeCj1OsG2ylpFm6haVpSVJhlP4WX/wrvvigsjfxz5htBef0wIWTc+4l9x4vokRI0/zUckvLK6tr+fXCxubW9o6+u/cgwpgjbKOQhrztQYEpYdiWRFLcjjiGgUdxyxteTfzWI+aChOxejiLsBLDPiE8QlEpy9dqdmwQhSy+6PocouXaTZlq6PG+4VsOtltN5oXz881CWqxfNijmF8ZdYGSmCDE1XH3d7IYoDzCSiUIiOZUbSSSCXBFGcFrqxwBFEQ9jHHUUZDLBwkumJqXGklJ7hh1wVk8ZUnZ9IYCDEKPBUZwDlQCx6E/E/rxNL/8xJCItiiRmafeTH1JChMcnL6BGOkaQjRSDiRO1qoAFUWUmVakGFYC2e/JfY1UqtYt2eFOuNLI08OACHoAQscArq4AY0gQ0QeAIv4A28a8/aq/ahjWetOS2b2Qe/oH19A7I1oW4=</latexit>

R
mon

� 1

2
<latexit sha1_base64="iGMCfYyq/fXp+d5HX4iu5x6Z3fU=">AAAB/3icbVA9T8MwEHXKVylfAQYGFosKialKKiRgq2BhLIjQSk0UOa7TWnXsYDtIVZSFv8LCAIiVv8HGv8FtM0DLk056eu9Od/eilFGlHefbqiwtr6yuVddrG5tb2zv27t69EpnExMOCCdmNkCKMcuJpqhnpppKgJGKkE42uJn7nkUhFBb/T45QECRpwGlOMtJFC++A2zBPBC39AHqAfS4Rzt8ibRWjXnYYzBVwkbknqoEQ7tL/8vsBZQrjGDCnVc51UBzmSmmJGipqfKZIiPEID0jOUo4SoIJ8+UMBjo/RhLKQpruFU/T2Ro0SpcRKZzgTpoZr3JuJ/Xi/T8XmQU55mmnA8WxRnDGoBJ2nAPpUEazY2BGFJza0QD5FJQZvMaiYEd/7lReI1GxcN9+a03ros06iCQ3AEToALzkALXIM28AAGBXgGr+DNerJerHfrY9ZascqZffAH1ucPN0OWXA==</latexit><latexit sha1_base64="iGMCfYyq/fXp+d5HX4iu5x6Z3fU=">AAAB/3icbVA9T8MwEHXKVylfAQYGFosKialKKiRgq2BhLIjQSk0UOa7TWnXsYDtIVZSFv8LCAIiVv8HGv8FtM0DLk056eu9Od/eilFGlHefbqiwtr6yuVddrG5tb2zv27t69EpnExMOCCdmNkCKMcuJpqhnpppKgJGKkE42uJn7nkUhFBb/T45QECRpwGlOMtJFC++A2zBPBC39AHqAfS4Rzt8ibRWjXnYYzBVwkbknqoEQ7tL/8vsBZQrjGDCnVc51UBzmSmmJGipqfKZIiPEID0jOUo4SoIJ8+UMBjo/RhLKQpruFU/T2Ro0SpcRKZzgTpoZr3JuJ/Xi/T8XmQU55mmnA8WxRnDGoBJ2nAPpUEazY2BGFJza0QD5FJQZvMaiYEd/7lReI1GxcN9+a03ros06iCQ3AEToALzkALXIM28AAGBXgGr+DNerJerHfrY9ZascqZffAH1ucPN0OWXA==</latexit><latexit sha1_base64="iGMCfYyq/fXp+d5HX4iu5x6Z3fU=">AAAB/3icbVA9T8MwEHXKVylfAQYGFosKialKKiRgq2BhLIjQSk0UOa7TWnXsYDtIVZSFv8LCAIiVv8HGv8FtM0DLk056eu9Od/eilFGlHefbqiwtr6yuVddrG5tb2zv27t69EpnExMOCCdmNkCKMcuJpqhnpppKgJGKkE42uJn7nkUhFBb/T45QECRpwGlOMtJFC++A2zBPBC39AHqAfS4Rzt8ibRWjXnYYzBVwkbknqoEQ7tL/8vsBZQrjGDCnVc51UBzmSmmJGipqfKZIiPEID0jOUo4SoIJ8+UMBjo/RhLKQpruFU/T2Ro0SpcRKZzgTpoZr3JuJ/Xi/T8XmQU55mmnA8WxRnDGoBJ2nAPpUEazY2BGFJza0QD5FJQZvMaiYEd/7lReI1GxcN9+a03ros06iCQ3AEToALzkALXIM28AAGBXgGr+DNerJerHfrY9ZascqZffAH1ucPN0OWXA==</latexit><latexit sha1_base64="iGMCfYyq/fXp+d5HX4iu5x6Z3fU=">AAAB/3icbVA9T8MwEHXKVylfAQYGFosKialKKiRgq2BhLIjQSk0UOa7TWnXsYDtIVZSFv8LCAIiVv8HGv8FtM0DLk056eu9Od/eilFGlHefbqiwtr6yuVddrG5tb2zv27t69EpnExMOCCdmNkCKMcuJpqhnpppKgJGKkE42uJn7nkUhFBb/T45QECRpwGlOMtJFC++A2zBPBC39AHqAfS4Rzt8ibRWjXnYYzBVwkbknqoEQ7tL/8vsBZQrjGDCnVc51UBzmSmmJGipqfKZIiPEID0jOUo4SoIJ8+UMBjo/RhLKQpruFU/T2Ro0SpcRKZzgTpoZr3JuJ/Xi/T8XmQU55mmnA8WxRnDGoBJ2nAPpUEazY2BGFJza0QD5FJQZvMaiYEd/7lReI1GxcN9+a03ros06iCQ3AEToALzkALXIM28AAGBXgGr+DNerJerHfrY9ZascqZffAH1ucPN0OWXA==</latexit>

Bounded  from below  (our result is consistent with this )

It violates strictly monogamy rather it satisfies polygamy  R
mon

< 1
<latexit sha1_base64="/iTR0Hufpbpc6WHCRecQP+OmKs4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoIKHoBePUVwTTJYwO5kkQ+axzMwKYclfePGg4tXP8ebfOEn2oIkFDUVVN91dccKZsb7/7RWWlldW14rrpY3Nre2d8u7eg1GpJjQkiivdjLGhnEkaWmY5bSaaYhFz2oiH1xO/8US1YUre21FCI4H7kvUYwdZJj3edTCg5vkRBp1zxq/4UaJEEOalAjnqn/NXuKpIKKi3h2JhW4Cc2yrC2jHA6LrVTQxNMhrhPW45KLKiJsunFY3TklC7qKe1KWjRVf09kWBgzErHrFNgOzLw3Ef/zWqntnUcZk0lqqSSzRb2UI6vQ5H3UZZoSy0eOYKKZuxWRAdaYWBdSyYUQzL+8SMKT6kU1uD2t1K7yNIpwAIdwDAGcQQ1uoA4hEJDwDK/w5hnvxXv3PmatBS+f2Yc/8D5/AEgLkDI=</latexit><latexit sha1_base64="/iTR0Hufpbpc6WHCRecQP+OmKs4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoIKHoBePUVwTTJYwO5kkQ+axzMwKYclfePGg4tXP8ebfOEn2oIkFDUVVN91dccKZsb7/7RWWlldW14rrpY3Nre2d8u7eg1GpJjQkiivdjLGhnEkaWmY5bSaaYhFz2oiH1xO/8US1YUre21FCI4H7kvUYwdZJj3edTCg5vkRBp1zxq/4UaJEEOalAjnqn/NXuKpIKKi3h2JhW4Cc2yrC2jHA6LrVTQxNMhrhPW45KLKiJsunFY3TklC7qKe1KWjRVf09kWBgzErHrFNgOzLw3Ef/zWqntnUcZk0lqqSSzRb2UI6vQ5H3UZZoSy0eOYKKZuxWRAdaYWBdSyYUQzL+8SMKT6kU1uD2t1K7yNIpwAIdwDAGcQQ1uoA4hEJDwDK/w5hnvxXv3PmatBS+f2Yc/8D5/AEgLkDI=</latexit><latexit sha1_base64="/iTR0Hufpbpc6WHCRecQP+OmKs4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoIKHoBePUVwTTJYwO5kkQ+axzMwKYclfePGg4tXP8ebfOEn2oIkFDUVVN91dccKZsb7/7RWWlldW14rrpY3Nre2d8u7eg1GpJjQkiivdjLGhnEkaWmY5bSaaYhFz2oiH1xO/8US1YUre21FCI4H7kvUYwdZJj3edTCg5vkRBp1zxq/4UaJEEOalAjnqn/NXuKpIKKi3h2JhW4Cc2yrC2jHA6LrVTQxNMhrhPW45KLKiJsunFY3TklC7qKe1KWjRVf09kWBgzErHrFNgOzLw3Ef/zWqntnUcZk0lqqSSzRb2UI6vQ5H3UZZoSy0eOYKKZuxWRAdaYWBdSyYUQzL+8SMKT6kU1uD2t1K7yNIpwAIdwDAGcQQ1uoA4hEJDwDK/w5hnvxXv3PmatBS+f2Yc/8D5/AEgLkDI=</latexit><latexit sha1_base64="/iTR0Hufpbpc6WHCRecQP+OmKs4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoIKHoBePUVwTTJYwO5kkQ+axzMwKYclfePGg4tXP8ebfOEn2oIkFDUVVN91dccKZsb7/7RWWlldW14rrpY3Nre2d8u7eg1GpJjQkiivdjLGhnEkaWmY5bSaaYhFz2oiH1xO/8US1YUre21FCI4H7kvUYwdZJj3edTCg5vkRBp1zxq/4UaJEEOalAjnqn/NXuKpIKKi3h2JhW4Cc2yrC2jHA6LrVTQxNMhrhPW45KLKiJsunFY3TklC7qKe1KWjRVf09kWBgzErHrFNgOzLw3Ef/zWqntnUcZk0lqqSSzRb2UI6vQ5H3UZZoSy0eOYKKZuxWRAdaYWBdSyYUQzL+8SMKT6kU1uD2t1K7yNIpwAIdwDAGcQQ1uoA4hEJDwDK/w5hnvxXv3PmatBS+f2Yc/8D5/AEgLkDI=</latexit>

except for  m=1 it satisfies  “monogamy” 

(AB, Takayanagi, Umemoto, arXiv:1802.09545)



 EoP: Strong Superadditivity

RSSA =
EP (A1A2 : B1B2)

EP (A1 : B1) + EP (A2 : B2)
<latexit sha1_base64="fmwPYByk7p2o1farY1dZtFSFauA="></latexit><latexit sha1_base64="fmwPYByk7p2o1farY1dZtFSFauA="></latexit><latexit sha1_base64="fmwPYByk7p2o1farY1dZtFSFauA="></latexit><latexit sha1_base64="fmwPYByk7p2o1farY1dZtFSFauA="></latexit>

Bounded  from below  RSSA � 1

2
<latexit sha1_base64="SxaHLr7IjYVoyiuVAUsd+DpAhLk=">AAAB/3icbVC7TsNAEDyHVwgvAwUFzYkIiSqyIySgC9BQBoIJUmxF58s6OeX84O6MFFlu+BUaCkC0/AYdf8MlcQEJI600mtnV7o6fcCaVZX0bpYXFpeWV8mplbX1jc8vc3rmTcSooODTmsbj3iQTOInAUUxzuEwEk9Dm0/eHl2G8/gpAsjm7VKAEvJP2IBYwSpaWuuXfTzVqt89ztwwN2A0FoZudZPe+aVatmTYDniV2QKirQ7Jpfbi+maQiRopxI2bGtRHkZEYpRDnnFTSUkhA5JHzqaRiQE6WWTB3J8qJUeDmKhK1J4ov6eyEgo5Sj0dWdI1EDOemPxP6+TquDUy1iUpAoiOl0UpByrGI/TwD0mgCo+0oRQwfStmA6ITkHpzCo6BHv25Xni1GtnNfv6uNq4KNIoo310gI6QjU5QA12hJnIQRTl6Rq/ozXgyXox342PaWjKKmV30B8bnD5qolfk=</latexit><latexit sha1_base64="SxaHLr7IjYVoyiuVAUsd+DpAhLk=">AAAB/3icbVC7TsNAEDyHVwgvAwUFzYkIiSqyIySgC9BQBoIJUmxF58s6OeX84O6MFFlu+BUaCkC0/AYdf8MlcQEJI600mtnV7o6fcCaVZX0bpYXFpeWV8mplbX1jc8vc3rmTcSooODTmsbj3iQTOInAUUxzuEwEk9Dm0/eHl2G8/gpAsjm7VKAEvJP2IBYwSpaWuuXfTzVqt89ztwwN2A0FoZudZPe+aVatmTYDniV2QKirQ7Jpfbi+maQiRopxI2bGtRHkZEYpRDnnFTSUkhA5JHzqaRiQE6WWTB3J8qJUeDmKhK1J4ov6eyEgo5Sj0dWdI1EDOemPxP6+TquDUy1iUpAoiOl0UpByrGI/TwD0mgCo+0oRQwfStmA6ITkHpzCo6BHv25Xni1GtnNfv6uNq4KNIoo310gI6QjU5QA12hJnIQRTl6Rq/ozXgyXox342PaWjKKmV30B8bnD5qolfk=</latexit><latexit sha1_base64="SxaHLr7IjYVoyiuVAUsd+DpAhLk=">AAAB/3icbVC7TsNAEDyHVwgvAwUFzYkIiSqyIySgC9BQBoIJUmxF58s6OeX84O6MFFlu+BUaCkC0/AYdf8MlcQEJI600mtnV7o6fcCaVZX0bpYXFpeWV8mplbX1jc8vc3rmTcSooODTmsbj3iQTOInAUUxzuEwEk9Dm0/eHl2G8/gpAsjm7VKAEvJP2IBYwSpaWuuXfTzVqt89ztwwN2A0FoZudZPe+aVatmTYDniV2QKirQ7Jpfbi+maQiRopxI2bGtRHkZEYpRDnnFTSUkhA5JHzqaRiQE6WWTB3J8qJUeDmKhK1J4ov6eyEgo5Sj0dWdI1EDOemPxP6+TquDUy1iUpAoiOl0UpByrGI/TwD0mgCo+0oRQwfStmA6ITkHpzCo6BHv25Xni1GtnNfv6uNq4KNIoo310gI6QjU5QA12hJnIQRTl6Rq/ozXgyXox342PaWjKKmV30B8bnD5qolfk=</latexit><latexit sha1_base64="SxaHLr7IjYVoyiuVAUsd+DpAhLk=">AAAB/3icbVC7TsNAEDyHVwgvAwUFzYkIiSqyIySgC9BQBoIJUmxF58s6OeX84O6MFFlu+BUaCkC0/AYdf8MlcQEJI600mtnV7o6fcCaVZX0bpYXFpeWV8mplbX1jc8vc3rmTcSooODTmsbj3iQTOInAUUxzuEwEk9Dm0/eHl2G8/gpAsjm7VKAEvJP2IBYwSpaWuuXfTzVqt89ztwwN2A0FoZudZPe+aVatmTYDniV2QKirQ7Jpfbi+maQiRopxI2bGtRHkZEYpRDnnFTSUkhA5JHzqaRiQE6WWTB3J8qJUeDmKhK1J4ov6eyEgo5Sj0dWdI1EDOemPxP6+TquDUy1iUpAoiOl0UpByrGI/TwD0mgCo+0oRQwfStmA6ITkHpzCo6BHv25Xni1GtnNfv6uNq4KNIoo310gI6QjU5QA12hJnIQRTl6Rq/ozXgyXox342PaWjKKmV30B8bnD5qolfk=</latexit>

(our result is again consistent with this )

It strictly violates SSA rather it satisfies polygamy RSSA < 1
<latexit sha1_base64="r8ay1TT2+xEgR4/0o5vSPv0iIJ0=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kVQQUPVS8eq3VtpV1KNs22oUl2SbJCWforvHhQ8erf8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hYXFpeaW4Wlpb39jcKm/v3Os4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw6uJ33ykSrNY3plRQgOB+5JFjGBjpYfbbtZoXIzPvW654lbdKdBf4uWkAjnq3fJnpxeTVFBpCMdatz03MUGGlWGE03Gpk2qaYDLEfdq2VGJBdZBNDx6jA6v0UBQrW9KgqfpzIsNC65EIbafAZqDnvYn4n9dOTXQaZEwmqaGSzBZFKUcmRpPvUY8pSgwfWYKJYvZWRAZYYWJsRiUbgjf/8l/iH1XPqt7NcaV2madRhD3Yh0Pw4ARqcA118IGAgCd4gVdHOc/Om/M+ay04+cwu/ILz8Q1YOI+l</latexit><latexit sha1_base64="r8ay1TT2+xEgR4/0o5vSPv0iIJ0=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kVQQUPVS8eq3VtpV1KNs22oUl2SbJCWforvHhQ8erf8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hYXFpeaW4Wlpb39jcKm/v3Os4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw6uJ33ykSrNY3plRQgOB+5JFjGBjpYfbbtZoXIzPvW654lbdKdBf4uWkAjnq3fJnpxeTVFBpCMdatz03MUGGlWGE03Gpk2qaYDLEfdq2VGJBdZBNDx6jA6v0UBQrW9KgqfpzIsNC65EIbafAZqDnvYn4n9dOTXQaZEwmqaGSzBZFKUcmRpPvUY8pSgwfWYKJYvZWRAZYYWJsRiUbgjf/8l/iH1XPqt7NcaV2madRhD3Yh0Pw4ARqcA118IGAgCd4gVdHOc/Om/M+ay04+cwu/ILz8Q1YOI+l</latexit><latexit sha1_base64="r8ay1TT2+xEgR4/0o5vSPv0iIJ0=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kVQQUPVS8eq3VtpV1KNs22oUl2SbJCWforvHhQ8erf8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hYXFpeaW4Wlpb39jcKm/v3Os4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw6uJ33ykSrNY3plRQgOB+5JFjGBjpYfbbtZoXIzPvW654lbdKdBf4uWkAjnq3fJnpxeTVFBpCMdatz03MUGGlWGE03Gpk2qaYDLEfdq2VGJBdZBNDx6jA6v0UBQrW9KgqfpzIsNC65EIbafAZqDnvYn4n9dOTXQaZEwmqaGSzBZFKUcmRpPvUY8pSgwfWYKJYvZWRAZYYWJsRiUbgjf/8l/iH1XPqt7NcaV2madRhD3Yh0Pw4ARqcA118IGAgCd4gVdHOc/Om/M+ay04+cwu/ILz8Q1YOI+l</latexit><latexit sha1_base64="r8ay1TT2+xEgR4/0o5vSPv0iIJ0=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kVQQUPVS8eq3VtpV1KNs22oUl2SbJCWforvHhQ8erf8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hYXFpeaW4Wlpb39jcKm/v3Os4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw6uJ33ykSrNY3plRQgOB+5JFjGBjpYfbbtZoXIzPvW654lbdKdBf4uWkAjnq3fJnpxeTVFBpCMdatz03MUGGlWGE03Gpk2qaYDLEfdq2VGJBdZBNDx6jA6v0UBQrW9KgqfpzIsNC65EIbafAZqDnvYn4n9dOTXQaZEwmqaGSzBZFKUcmRpPvUY8pSgwfWYKJYvZWRAZYYWJsRiUbgjf/8l/iH1XPqt7NcaV2madRhD3Yh0Pw4ARqcA118IGAgCd4gVdHOc/Om/M+ay04+cwu/ILz8Q1YOI+l</latexit>

except for  m=1 it satisfies  this shows self consistency of our numerics

(AB, Takayanagi, Umemoto, arXiv:1802.09545)



Numerical Evidence for Minimal Ansatz
|A| = |B| = 1

<latexit sha1_base64="3deR3Q69MeYTpa/4Ujmow8nq7e0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA+FWi8eKxhbaUPZbDft0t0k7G6EkvRXePGg4tW/481/47bNQVsfDDzem2Fmnh9zprRtf1uFldW19Y3iZmlre2d3r7x/8KCiRBLqkohHsu1jRTkLqauZ5rQdS4qFz2nLH91M/dYTlYpF4b0ex9QTeBCygBGsjfSYXWe1rJHVnF65YlftGdAycXJSgRzNXvmr249IImioCcdKdRw71l6KpWaE00mpmygaYzLCA9oxNMSCKi+dHTxBJ0bpoyCSpkKNZurviRQLpcbCN50C66Fa9Kbif14n0cGll7IwTjQNyXxRkHCkIzT9HvWZpETzsSGYSGZuRWSIJSbaZFQyITiLLy8T96x6VXXuziv1Rp5GEY7gGE7BgQuowy00wQUCAp7hFd4sab1Y79bHvLVg5TOH8AfW5w+K14/G</latexit><latexit sha1_base64="3deR3Q69MeYTpa/4Ujmow8nq7e0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA+FWi8eKxhbaUPZbDft0t0k7G6EkvRXePGg4tW/481/47bNQVsfDDzem2Fmnh9zprRtf1uFldW19Y3iZmlre2d3r7x/8KCiRBLqkohHsu1jRTkLqauZ5rQdS4qFz2nLH91M/dYTlYpF4b0ex9QTeBCygBGsjfSYXWe1rJHVnF65YlftGdAycXJSgRzNXvmr249IImioCcdKdRw71l6KpWaE00mpmygaYzLCA9oxNMSCKi+dHTxBJ0bpoyCSpkKNZurviRQLpcbCN50C66Fa9Kbif14n0cGll7IwTjQNyXxRkHCkIzT9HvWZpETzsSGYSGZuRWSIJSbaZFQyITiLLy8T96x6VXXuziv1Rp5GEY7gGE7BgQuowy00wQUCAp7hFd4sab1Y79bHvLVg5TOH8AfW5w+K14/G</latexit><latexit sha1_base64="3deR3Q69MeYTpa/4Ujmow8nq7e0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA+FWi8eKxhbaUPZbDft0t0k7G6EkvRXePGg4tW/481/47bNQVsfDDzem2Fmnh9zprRtf1uFldW19Y3iZmlre2d3r7x/8KCiRBLqkohHsu1jRTkLqauZ5rQdS4qFz2nLH91M/dYTlYpF4b0ex9QTeBCygBGsjfSYXWe1rJHVnF65YlftGdAycXJSgRzNXvmr249IImioCcdKdRw71l6KpWaE00mpmygaYzLCA9oxNMSCKi+dHTxBJ0bpoyCSpkKNZurviRQLpcbCN50C66Fa9Kbif14n0cGll7IwTjQNyXxRkHCkIzT9HvWZpETzsSGYSGZuRWSIJSbaZFQyITiLLy8T96x6VXXuziv1Rp5GEY7gGE7BgQuowy00wQUCAp7hFd4sab1Y79bHvLVg5TOH8AfW5w+K14/G</latexit><latexit sha1_base64="3deR3Q69MeYTpa/4Ujmow8nq7e0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA+FWi8eKxhbaUPZbDft0t0k7G6EkvRXePGg4tW/481/47bNQVsfDDzem2Fmnh9zprRtf1uFldW19Y3iZmlre2d3r7x/8KCiRBLqkohHsu1jRTkLqauZ5rQdS4qFz2nLH91M/dYTlYpF4b0ex9QTeBCygBGsjfSYXWe1rJHVnF65YlftGdAycXJSgRzNXvmr249IImioCcdKdRw71l6KpWaE00mpmygaYzLCA9oxNMSCKi+dHTxBJ0bpoyCSpkKNZurviRQLpcbCN50C66Fa9Kbif14n0cGll7IwTjQNyXxRkHCkIzT9HvWZpETzsSGYSGZuRWSIJSbaZFQyITiLLy8T96x6VXXuziv1Rp5GEY7gGE7BgQuowy00wQUCAp7hFd4sab1Y79bHvLVg5TOH8AfW5w+K14/G</latexit>

Consider first 
Consider a bigger anstaz 

WAÃBB̃ =

0

BBBBBB@

JAA KAÃ1
KAÃ2

JAB KAB̃1
KAB̃2

KÃ1A
LÃ1Ã1

LÃ1Ã2
KÃ1B

LÃ1B̃1
LÃ1B̃2

KÃ2A
LÃ2Ã1

LÃ2Ã2
KÃ2B

LÃ2B̃1
LÃ2B̃2

JBA KBÃ1
KBÃ2

JBB KBB̃1
KBB̃2

KB̃1A
LB̃1Ã1

LB̃1Ã2
KB̃1B

LB̃1B̃1
LB̃1B̃2

KB̃2A
LB̃2Ã1

LB̃2Ã2
KB̃2B

LB̃2B̃1
LB̃2B̃2

1

CCCCCCA

<latexit sha1_base64="oahhnxguo7jja0zhc2La0PDoliI="></latexit><latexit sha1_base64="oahhnxguo7jja0zhc2La0PDoliI="></latexit><latexit sha1_base64="oahhnxguo7jja0zhc2La0PDoliI="></latexit><latexit sha1_base64="oahhnxguo7jja0zhc2La0PDoliI="></latexit>

|Ã| = |B̃| = 2
<latexit sha1_base64="eeley9otyuxgar+grcbSa+EM04I=">AAAB/3icbZDLSsNAFIYnXmu9RV24cDNYBFclKYK6KNS6cVnB2EIbymQyaYdOLsycCCXtxldx40LFra/hzrdx2kbQ1h8GPv5zDmfO7yWCK7CsL2NpeWV1bb2wUdzc2t7ZNff271WcSsocGotYtjyimOARc4CDYK1EMhJ6gjW9wfWk3nxgUvE4uoNhwtyQ9CIecEpAW13zcNQBLnyGr0bVH6yPqpWuWbLK1lR4EewcSihXo2t+dvyYpiGLgAqiVNu2EnAzIoFTwcbFTqpYQuiA9FhbY0RCptxsesAYn2jHx0Es9YsAT93fExkJlRqGnu4MCfTVfG1i/ldrpxBcuBmPkhRYRGeLglRgiPEkDexzySiIoQZCJdd/xbRPJKGgMyvqEOz5kxfBqZQvy/btWalWz9MooCN0jE6Rjc5RDd2gBnIQRWP0hF7Qq/FoPBtvxvusdcnIZw7QHxkf3xdvlaA=</latexit><latexit sha1_base64="eeley9otyuxgar+grcbSa+EM04I=">AAAB/3icbZDLSsNAFIYnXmu9RV24cDNYBFclKYK6KNS6cVnB2EIbymQyaYdOLsycCCXtxldx40LFra/hzrdx2kbQ1h8GPv5zDmfO7yWCK7CsL2NpeWV1bb2wUdzc2t7ZNff271WcSsocGotYtjyimOARc4CDYK1EMhJ6gjW9wfWk3nxgUvE4uoNhwtyQ9CIecEpAW13zcNQBLnyGr0bVH6yPqpWuWbLK1lR4EewcSihXo2t+dvyYpiGLgAqiVNu2EnAzIoFTwcbFTqpYQuiA9FhbY0RCptxsesAYn2jHx0Es9YsAT93fExkJlRqGnu4MCfTVfG1i/ldrpxBcuBmPkhRYRGeLglRgiPEkDexzySiIoQZCJdd/xbRPJKGgMyvqEOz5kxfBqZQvy/btWalWz9MooCN0jE6Rjc5RDd2gBnIQRWP0hF7Qq/FoPBtvxvusdcnIZw7QHxkf3xdvlaA=</latexit><latexit sha1_base64="eeley9otyuxgar+grcbSa+EM04I=">AAAB/3icbZDLSsNAFIYnXmu9RV24cDNYBFclKYK6KNS6cVnB2EIbymQyaYdOLsycCCXtxldx40LFra/hzrdx2kbQ1h8GPv5zDmfO7yWCK7CsL2NpeWV1bb2wUdzc2t7ZNff271WcSsocGotYtjyimOARc4CDYK1EMhJ6gjW9wfWk3nxgUvE4uoNhwtyQ9CIecEpAW13zcNQBLnyGr0bVH6yPqpWuWbLK1lR4EewcSihXo2t+dvyYpiGLgAqiVNu2EnAzIoFTwcbFTqpYQuiA9FhbY0RCptxsesAYn2jHx0Es9YsAT93fExkJlRqGnu4MCfTVfG1i/ldrpxBcuBmPkhRYRGeLglRgiPEkDexzySiIoQZCJdd/xbRPJKGgMyvqEOz5kxfBqZQvy/btWalWz9MooCN0jE6Rjc5RDd2gBnIQRWP0hF7Qq/FoPBtvxvusdcnIZw7QHxkf3xdvlaA=</latexit><latexit sha1_base64="eeley9otyuxgar+grcbSa+EM04I=">AAAB/3icbZDLSsNAFIYnXmu9RV24cDNYBFclKYK6KNS6cVnB2EIbymQyaYdOLsycCCXtxldx40LFra/hzrdx2kbQ1h8GPv5zDmfO7yWCK7CsL2NpeWV1bb2wUdzc2t7ZNff271WcSsocGotYtjyimOARc4CDYK1EMhJ6gjW9wfWk3nxgUvE4uoNhwtyQ9CIecEpAW13zcNQBLnyGr0bVH6yPqpWuWbLK1lR4EewcSihXo2t+dvyYpiGLgAqiVNu2EnAzIoFTwcbFTqpYQuiA9FhbY0RCptxsesAYn2jHx0Es9YsAT93fExkJlRqGnu4MCfTVfG1i/ldrpxBcuBmPkhRYRGeLglRgiPEkDexzySiIoQZCJdd/xbRPJKGgMyvqEOz5kxfBqZQvy/btWalWz9MooCN0jE6Rjc5RDd2gBnIQRWP0hF7Qq/FoPBtvxvusdcnIZw7QHxkf3xdvlaA=</latexit>

Minimal ansatz is contained in this |Ã| = |B̃| = 1
<latexit sha1_base64="zOlRJhpNZ80hf67ENk2LWs7LTWg=">AAAB/3icbZDLSsNAFIZP6q3WW9SFCzeDRXBVEhHURaHWjcsKxhbaUCaTSTt0cmFmIpS0G1/FjQsVt76GO9/GaRtBW38Y+PjPOZw5v5dwJpVlfRmFpeWV1bXiemljc2t7x9zdu5dxKgh1SMxj0fKwpJxF1FFMcdpKBMWhx2nTG1xP6s0HKiSLozs1TKgb4l7EAkaw0lbXPBh1FOM+RVej6g/WR1W7a5atijUVWgQ7hzLkanTNz44fkzSkkSIcS9m2rUS5GRaKEU7HpU4qaYLJAPdoW2OEQyrdbHrAGB1rx0dBLPSLFJq6vycyHEo5DD3dGWLVl/O1iflfrZ2q4MLNWJSkikZktihIOVIxmqSBfCYoUXyoARPB9F8R6WOBidKZlXQI9vzJi+CcVi4r9u1ZuVbP0yjCIRzBCdhwDjW4gQY4QGAMT/ACr8aj8Wy8Ge+z1oKRz+zDHxkf3xXslZ8=</latexit><latexit sha1_base64="zOlRJhpNZ80hf67ENk2LWs7LTWg=">AAAB/3icbZDLSsNAFIZP6q3WW9SFCzeDRXBVEhHURaHWjcsKxhbaUCaTSTt0cmFmIpS0G1/FjQsVt76GO9/GaRtBW38Y+PjPOZw5v5dwJpVlfRmFpeWV1bXiemljc2t7x9zdu5dxKgh1SMxj0fKwpJxF1FFMcdpKBMWhx2nTG1xP6s0HKiSLozs1TKgb4l7EAkaw0lbXPBh1FOM+RVej6g/WR1W7a5atijUVWgQ7hzLkanTNz44fkzSkkSIcS9m2rUS5GRaKEU7HpU4qaYLJAPdoW2OEQyrdbHrAGB1rx0dBLPSLFJq6vycyHEo5DD3dGWLVl/O1iflfrZ2q4MLNWJSkikZktihIOVIxmqSBfCYoUXyoARPB9F8R6WOBidKZlXQI9vzJi+CcVi4r9u1ZuVbP0yjCIRzBCdhwDjW4gQY4QGAMT/ACr8aj8Wy8Ge+z1oKRz+zDHxkf3xXslZ8=</latexit><latexit sha1_base64="zOlRJhpNZ80hf67ENk2LWs7LTWg=">AAAB/3icbZDLSsNAFIZP6q3WW9SFCzeDRXBVEhHURaHWjcsKxhbaUCaTSTt0cmFmIpS0G1/FjQsVt76GO9/GaRtBW38Y+PjPOZw5v5dwJpVlfRmFpeWV1bXiemljc2t7x9zdu5dxKgh1SMxj0fKwpJxF1FFMcdpKBMWhx2nTG1xP6s0HKiSLozs1TKgb4l7EAkaw0lbXPBh1FOM+RVej6g/WR1W7a5atijUVWgQ7hzLkanTNz44fkzSkkSIcS9m2rUS5GRaKEU7HpU4qaYLJAPdoW2OEQyrdbHrAGB1rx0dBLPSLFJq6vycyHEo5DD3dGWLVl/O1iflfrZ2q4MLNWJSkikZktihIOVIxmqSBfCYoUXyoARPB9F8R6WOBidKZlXQI9vzJi+CcVi4r9u1ZuVbP0yjCIRzBCdhwDjW4gQY4QGAMT/ACr8aj8Wy8Ge+z1oKRz+zDHxkf3xXslZ8=</latexit><latexit sha1_base64="zOlRJhpNZ80hf67ENk2LWs7LTWg=">AAAB/3icbZDLSsNAFIZP6q3WW9SFCzeDRXBVEhHURaHWjcsKxhbaUCaTSTt0cmFmIpS0G1/FjQsVt76GO9/GaRtBW38Y+PjPOZw5v5dwJpVlfRmFpeWV1bXiemljc2t7x9zdu5dxKgh1SMxj0fKwpJxF1FFMcdpKBMWhx2nTG1xP6s0HKiSLozs1TKgb4l7EAkaw0lbXPBh1FOM+RVej6g/WR1W7a5atijUVWgQ7hzLkanTNz44fkzSkkSIcS9m2rUS5GRaKEU7HpU4qaYLJAPdoW2OEQyrdbHrAGB1rx0dBLPSLFJq6vycyHEo5DD3dGWLVl/O1iflfrZ2q4MLNWJSkikZktihIOVIxmqSBfCYoUXyoARPB9F8R6WOBidKZlXQI9vzJi+CcVi4r9u1ZuVbP0yjCIRzBCdhwDjW4gQY4QGAMT/ACr8aj8Wy8Ge+z1oKRz+zDHxkf3xXslZ8=</latexit>

Wmin
AÃBB̃

=

0

BBBBBB@

JAA KAÃ1
0 JAB KAB̃1

0
KÃ1A

LÃ1Ã1
0 KÃ1B

LÃ1B̃1
0

0 0 LÃ2Ã2
0 0 LÃ2B̃2

JBA KBÃ1
0 JBB KBB̃1

0
KB̃1A

LB̃1Ã1
0 KB̃1B

LB̃1B̃1
0

0 0 LB̃2Ã2
0 0 LB̃2B̃2

1

CCCCCCA
.

<latexit sha1_base64="tQWVl89UFa/4vxPQIProGLdoko4="></latexit><latexit sha1_base64="tQWVl89UFa/4vxPQIProGLdoko4="></latexit><latexit sha1_base64="tQWVl89UFa/4vxPQIProGLdoko4="></latexit><latexit sha1_base64="tQWVl89UFa/4vxPQIProGLdoko4="></latexit>

Ã2, B̃2
<latexit sha1_base64="ifOX5JdibsrSD6kjYORVRpFiTso=">AAAB/nicbZDLSsNAFIYn9VbrLSq4cTNYBBdSkiKou1o3LisYW2hDmExO2qGTCzMTocQufBU3LlTc+hzufBunbRba+sPAx3/O4Zz5/ZQzqSzr2ygtLa+srpXXKxubW9s75u7evUwyQcGhCU9ExycSOIvBUUxx6KQCSORzaPvD60m9/QBCsiS+U6MU3Ij0YxYySpS2PPOgpxgPAF959VNccNOre2bVqllT4UWwC6iiQi3P/OoFCc0iiBXlRMqubaXKzYlQjHIYV3qZhJTQIelDV2NMIpBuPr1/jI+1E+AwEfrFCk/d3xM5iaQcRb7ujIgayPnaxPyv1s1UeOHmLE4zBTGdLQozjlWCJ2HggAmgio80ECqYvhXTARGEKh1ZRYdgz395EZx67bJm355VG80ijTI6REfoBNnoHDXQDWohB1H0iJ7RK3oznowX4934mLWWjGJmH/2R8fkDFyCUaA==</latexit><latexit sha1_base64="ifOX5JdibsrSD6kjYORVRpFiTso=">AAAB/nicbZDLSsNAFIYn9VbrLSq4cTNYBBdSkiKou1o3LisYW2hDmExO2qGTCzMTocQufBU3LlTc+hzufBunbRba+sPAx3/O4Zz5/ZQzqSzr2ygtLa+srpXXKxubW9s75u7evUwyQcGhCU9ExycSOIvBUUxx6KQCSORzaPvD60m9/QBCsiS+U6MU3Ij0YxYySpS2PPOgpxgPAF959VNccNOre2bVqllT4UWwC6iiQi3P/OoFCc0iiBXlRMqubaXKzYlQjHIYV3qZhJTQIelDV2NMIpBuPr1/jI+1E+AwEfrFCk/d3xM5iaQcRb7ujIgayPnaxPyv1s1UeOHmLE4zBTGdLQozjlWCJ2HggAmgio80ECqYvhXTARGEKh1ZRYdgz395EZx67bJm355VG80ijTI6REfoBNnoHDXQDWohB1H0iJ7RK3oznowX4934mLWWjGJmH/2R8fkDFyCUaA==</latexit><latexit sha1_base64="ifOX5JdibsrSD6kjYORVRpFiTso=">AAAB/nicbZDLSsNAFIYn9VbrLSq4cTNYBBdSkiKou1o3LisYW2hDmExO2qGTCzMTocQufBU3LlTc+hzufBunbRba+sPAx3/O4Zz5/ZQzqSzr2ygtLa+srpXXKxubW9s75u7evUwyQcGhCU9ExycSOIvBUUxx6KQCSORzaPvD60m9/QBCsiS+U6MU3Ij0YxYySpS2PPOgpxgPAF959VNccNOre2bVqllT4UWwC6iiQi3P/OoFCc0iiBXlRMqubaXKzYlQjHIYV3qZhJTQIelDV2NMIpBuPr1/jI+1E+AwEfrFCk/d3xM5iaQcRb7ujIgayPnaxPyv1s1UeOHmLE4zBTGdLQozjlWCJ2HggAmgio80ECqYvhXTARGEKh1ZRYdgz395EZx67bJm355VG80ijTI6REfoBNnoHDXQDWohB1H0iJ7RK3oznowX4934mLWWjGJmH/2R8fkDFyCUaA==</latexit><latexit sha1_base64="ifOX5JdibsrSD6kjYORVRpFiTso=">AAAB/nicbZDLSsNAFIYn9VbrLSq4cTNYBBdSkiKou1o3LisYW2hDmExO2qGTCzMTocQufBU3LlTc+hzufBunbRba+sPAx3/O4Zz5/ZQzqSzr2ygtLa+srpXXKxubW9s75u7evUwyQcGhCU9ExycSOIvBUUxx6KQCSORzaPvD60m9/QBCsiS+U6MU3Ij0YxYySpS2PPOgpxgPAF959VNccNOre2bVqllT4UWwC6iiQi3P/OoFCc0iiBXlRMqubaXKzYlQjHIYV3qZhJTQIelDV2NMIpBuPr1/jI+1E+AwEfrFCk/d3xM5iaQcRb7ujIgayPnaxPyv1s1UeOHmLE4zBTGdLQozjlWCJ2HggAmgio80ECqYvhXTARGEKh1ZRYdgz395EZx67bJm355VG80ijTI6REfoBNnoHDXQDWohB1H0iJ7RK3oznowX4934mLWWjGJmH/2R8fkDFyCUaA==</latexit>

decouples from A,B, Ã1, B̃1
<latexit sha1_base64="5ktvwFX6xJ5ZkNX3lybZHW08MMQ=">AAACAXicbZDLSsNAFIZP6q3WW9SVuBksgotSEhHUXVs3LisYW2hDmEwm7dDJhZmJUEpx46u4caHi1rdw59s4bSNo6w8DH/85hzPn91POpLKsL6OwtLyyulZcL21sbm3vmLt7dzLJBKEOSXgi2j6WlLOYOoopTtupoDjyOW35g6tJvXVPhWRJfKuGKXUj3ItZyAhW2vLMg3qlUekqxgOK6p79gw3P9syyVbWmQotg51CGXE3P/OwGCckiGivCsZQd20qVO8JCMcLpuNTNJE0xGeAe7WiMcUSlO5qeMEbH2glQmAj9YoWm7u+JEY6kHEa+7oyw6sv52sT8r9bJVHjhjlicZorGZLYozDhSCZrkgQImKFF8qAETwfRfEeljgYnSqZV0CPb8yYvgnFYvq/bNWbnWyNMowiEcwQnYcA41uIYmOEDgAZ7gBV6NR+PZeDPeZ60FI5/Zhz8yPr4BrOGVPw==</latexit><latexit sha1_base64="5ktvwFX6xJ5ZkNX3lybZHW08MMQ=">AAACAXicbZDLSsNAFIZP6q3WW9SVuBksgotSEhHUXVs3LisYW2hDmEwm7dDJhZmJUEpx46u4caHi1rdw59s4bSNo6w8DH/85hzPn91POpLKsL6OwtLyyulZcL21sbm3vmLt7dzLJBKEOSXgi2j6WlLOYOoopTtupoDjyOW35g6tJvXVPhWRJfKuGKXUj3ItZyAhW2vLMg3qlUekqxgOK6p79gw3P9syyVbWmQotg51CGXE3P/OwGCckiGivCsZQd20qVO8JCMcLpuNTNJE0xGeAe7WiMcUSlO5qeMEbH2glQmAj9YoWm7u+JEY6kHEa+7oyw6sv52sT8r9bJVHjhjlicZorGZLYozDhSCZrkgQImKFF8qAETwfRfEeljgYnSqZV0CPb8yYvgnFYvq/bNWbnWyNMowiEcwQnYcA41uIYmOEDgAZ7gBV6NR+PZeDPeZ60FI5/Zhz8yPr4BrOGVPw==</latexit><latexit sha1_base64="5ktvwFX6xJ5ZkNX3lybZHW08MMQ=">AAACAXicbZDLSsNAFIZP6q3WW9SVuBksgotSEhHUXVs3LisYW2hDmEwm7dDJhZmJUEpx46u4caHi1rdw59s4bSNo6w8DH/85hzPn91POpLKsL6OwtLyyulZcL21sbm3vmLt7dzLJBKEOSXgi2j6WlLOYOoopTtupoDjyOW35g6tJvXVPhWRJfKuGKXUj3ItZyAhW2vLMg3qlUekqxgOK6p79gw3P9syyVbWmQotg51CGXE3P/OwGCckiGivCsZQd20qVO8JCMcLpuNTNJE0xGeAe7WiMcUSlO5qeMEbH2glQmAj9YoWm7u+JEY6kHEa+7oyw6sv52sT8r9bJVHjhjlicZorGZLYozDhSCZrkgQImKFF8qAETwfRfEeljgYnSqZV0CPb8yYvgnFYvq/bNWbnWyNMowiEcwQnYcA41uIYmOEDgAZ7gBV6NR+PZeDPeZ60FI5/Zhz8yPr4BrOGVPw==</latexit><latexit sha1_base64="5ktvwFX6xJ5ZkNX3lybZHW08MMQ=">AAACAXicbZDLSsNAFIZP6q3WW9SVuBksgotSEhHUXVs3LisYW2hDmEwm7dDJhZmJUEpx46u4caHi1rdw59s4bSNo6w8DH/85hzPn91POpLKsL6OwtLyyulZcL21sbm3vmLt7dzLJBKEOSXgi2j6WlLOYOoopTtupoDjyOW35g6tJvXVPhWRJfKuGKXUj3ItZyAhW2vLMg3qlUekqxgOK6p79gw3P9syyVbWmQotg51CGXE3P/OwGCckiGivCsZQd20qVO8JCMcLpuNTNJE0xGeAe7WiMcUSlO5qeMEbH2glQmAj9YoWm7u+JEY6kHEa+7oyw6sv52sT8r9bJVHjhjlicZorGZLYozDhSCZrkgQImKFF8qAETwfRfEeljgYnSqZV0CPb8yYvgnFYvq/bNWbnWyNMowiEcwQnYcA41uIYmOEDgAZ7gBV6NR+PZeDPeZ60FI5/Zhz8yPr4BrOGVPw==</latexit>

We expand WAÃBB̃
<latexit sha1_base64="JMK9RpiT4fizcsIDVcZRwKMnbQk=">AAACAHicbZDNSsNAFIUn/tb6F3UjuBksgquSiKDu2rpxWcHYQhvCZHLbDp1MwsxEKKFufBU3LlTc+hjufBunbRbaemDg49x7uXNPmHKmtON8W0vLK6tr66WN8ubW9s6uvbd/r5JMUvBowhPZDokCzgR4mmkO7VQCiUMOrXB4Pam3HkAqlog7PUrBj0lfsB6jRBsrsA9bQV7vasYjwHXcwAU2xoFdcarOVHgR3AIqqFAzsL+6UUKzGISmnCjVcZ1U+zmRmlEO43I3U5ASOiR96BgUJAbl59MLxvjEOBHuJdI8ofHU/T2Rk1ipURyazpjogZqvTcz/ap1M9y79nIk00yDobFEv41gneBIHjpgEqvnIAKGSmb9iOiCSUG1CK5sQ3PmTF8E7q15V3dvzSq1RpFFCR+gYnSIXXaAaukFN5CGKHtEzekVv1pP1Yr1bH7PWJauYOUB/ZH3+APowlX8=</latexit><latexit sha1_base64="JMK9RpiT4fizcsIDVcZRwKMnbQk=">AAACAHicbZDNSsNAFIUn/tb6F3UjuBksgquSiKDu2rpxWcHYQhvCZHLbDp1MwsxEKKFufBU3LlTc+hjufBunbRbaemDg49x7uXNPmHKmtON8W0vLK6tr66WN8ubW9s6uvbd/r5JMUvBowhPZDokCzgR4mmkO7VQCiUMOrXB4Pam3HkAqlog7PUrBj0lfsB6jRBsrsA9bQV7vasYjwHXcwAU2xoFdcarOVHgR3AIqqFAzsL+6UUKzGISmnCjVcZ1U+zmRmlEO43I3U5ASOiR96BgUJAbl59MLxvjEOBHuJdI8ofHU/T2Rk1ipURyazpjogZqvTcz/ap1M9y79nIk00yDobFEv41gneBIHjpgEqvnIAKGSmb9iOiCSUG1CK5sQ3PmTF8E7q15V3dvzSq1RpFFCR+gYnSIXXaAaukFN5CGKHtEzekVv1pP1Yr1bH7PWJauYOUB/ZH3+APowlX8=</latexit><latexit sha1_base64="JMK9RpiT4fizcsIDVcZRwKMnbQk=">AAACAHicbZDNSsNAFIUn/tb6F3UjuBksgquSiKDu2rpxWcHYQhvCZHLbDp1MwsxEKKFufBU3LlTc+hjufBunbRbaemDg49x7uXNPmHKmtON8W0vLK6tr66WN8ubW9s6uvbd/r5JMUvBowhPZDokCzgR4mmkO7VQCiUMOrXB4Pam3HkAqlog7PUrBj0lfsB6jRBsrsA9bQV7vasYjwHXcwAU2xoFdcarOVHgR3AIqqFAzsL+6UUKzGISmnCjVcZ1U+zmRmlEO43I3U5ASOiR96BgUJAbl59MLxvjEOBHuJdI8ofHU/T2Rk1ipURyazpjogZqvTcz/ap1M9y79nIk00yDobFEv41gneBIHjpgEqvnIAKGSmb9iOiCSUG1CK5sQ3PmTF8E7q15V3dvzSq1RpFFCR+gYnSIXXaAaukFN5CGKHtEzekVv1pP1Yr1bH7PWJauYOUB/ZH3+APowlX8=</latexit><latexit sha1_base64="JMK9RpiT4fizcsIDVcZRwKMnbQk=">AAACAHicbZDNSsNAFIUn/tb6F3UjuBksgquSiKDu2rpxWcHYQhvCZHLbDp1MwsxEKKFufBU3LlTc+hjufBunbRbaemDg49x7uXNPmHKmtON8W0vLK6tr66WN8ubW9s6uvbd/r5JMUvBowhPZDokCzgR4mmkO7VQCiUMOrXB4Pam3HkAqlog7PUrBj0lfsB6jRBsrsA9bQV7vasYjwHXcwAU2xoFdcarOVHgR3AIqqFAzsL+6UUKzGISmnCjVcZ1U+zmRmlEO43I3U5ASOiR96BgUJAbl59MLxvjEOBHuJdI8ofHU/T2Rk1ipURyazpjogZqvTcz/ap1M9y79nIk00yDobFEv41gneBIHjpgEqvnIAKGSmb9iOiCSUG1CK5sQ3PmTF8E7q15V3dvzSq1RpFFCR+gYnSIXXaAaukFN5CGKHtEzekVv1pP1Yr1bH7PWJauYOUB/ZH3+APowlX8=</latexit>

around the minimal ansatz value always found the  
answer is greater than the minimal ansatz value  



Conclusion and Outlook
We have initiated a study of EoP in quantum field theory and 

checked its various property 

Extend it for fermion theory : Probably for that we can go beyond 
Gaussian approximation 

We have been restricted by small system size. Need to use more  
efficient techniques to overcome this. Use tensor network?

How to define it for CFT? (Tamaoka’s talk )

Use path integral approach ?

Many more 



Mutual Information 

We compute various types of Mutual information

SAÃ =
1

2
I(AÃ : BB̃) =

1

2
I(A : BB̃) +

1

2
I(Ã : BB̃) � 1

2
I(A : B) +

1

2
I(Ã : B̃)

<latexit sha1_base64="neSuGtOnpJxjUEK7z6r27W3bI6U="></latexit><latexit sha1_base64="neSuGtOnpJxjUEK7z6r27W3bI6U="></latexit><latexit sha1_base64="neSuGtOnpJxjUEK7z6r27W3bI6U="></latexit><latexit sha1_base64="neSuGtOnpJxjUEK7z6r27W3bI6U="></latexit>

I(Ã : B̃)
hol

= 0
<latexit sha1_base64="nwVRuIWopSQnGlGHk1zyH6Dah+E=">AAACB3icbZDLSsNAFIYnXmu9RV26cLAIdVMSEbyAUOtGdxWMLbQhTCbTduhkJsxMhBKydOOruHGh4tZXcOfbmLRZaOsPAx//OYcz5/cjRpW2rG9jbn5hcWm5tFJeXVvf2DS3tu+ViCUmDhZMyLaPFGGUE0dTzUg7kgSFPiMtf3iV11sPRCoq+J0eRcQNUZ/THsVIZ5Zn7t1Uu5qygCSX6XlBjfTQSwaCpRdW2TMrVs0aC86CXUAFFGp65lc3EDgOCdeYIaU6thVpN0FSU8xIWu7GikQID1GfdDLkKCTKTcaHpPAgcwLYEzJ7XMOx+3siQaFSo9DPOkOkB2q6lpv/1Tqx7p26CeVRrAnHk0W9mEEtYJ4KDKgkWLNRBghLmv0V4gGSCOssuzwEe/rkWXCOamc1+/a4Um8UaZTALtgHVWCDE1AH16AJHIDBI3gGr+DNeDJejHfjY9I6ZxQzO+CPjM8fC/6Y6Q==</latexit><latexit sha1_base64="nwVRuIWopSQnGlGHk1zyH6Dah+E=">AAACB3icbZDLSsNAFIYnXmu9RV26cLAIdVMSEbyAUOtGdxWMLbQhTCbTduhkJsxMhBKydOOruHGh4tZXcOfbmLRZaOsPAx//OYcz5/cjRpW2rG9jbn5hcWm5tFJeXVvf2DS3tu+ViCUmDhZMyLaPFGGUE0dTzUg7kgSFPiMtf3iV11sPRCoq+J0eRcQNUZ/THsVIZ5Zn7t1Uu5qygCSX6XlBjfTQSwaCpRdW2TMrVs0aC86CXUAFFGp65lc3EDgOCdeYIaU6thVpN0FSU8xIWu7GikQID1GfdDLkKCTKTcaHpPAgcwLYEzJ7XMOx+3siQaFSo9DPOkOkB2q6lpv/1Tqx7p26CeVRrAnHk0W9mEEtYJ4KDKgkWLNRBghLmv0V4gGSCOssuzwEe/rkWXCOamc1+/a4Um8UaZTALtgHVWCDE1AH16AJHIDBI3gGr+DNeDJejHfjY9I6ZxQzO+CPjM8fC/6Y6Q==</latexit><latexit sha1_base64="nwVRuIWopSQnGlGHk1zyH6Dah+E=">AAACB3icbZDLSsNAFIYnXmu9RV26cLAIdVMSEbyAUOtGdxWMLbQhTCbTduhkJsxMhBKydOOruHGh4tZXcOfbmLRZaOsPAx//OYcz5/cjRpW2rG9jbn5hcWm5tFJeXVvf2DS3tu+ViCUmDhZMyLaPFGGUE0dTzUg7kgSFPiMtf3iV11sPRCoq+J0eRcQNUZ/THsVIZ5Zn7t1Uu5qygCSX6XlBjfTQSwaCpRdW2TMrVs0aC86CXUAFFGp65lc3EDgOCdeYIaU6thVpN0FSU8xIWu7GikQID1GfdDLkKCTKTcaHpPAgcwLYEzJ7XMOx+3siQaFSo9DPOkOkB2q6lpv/1Tqx7p26CeVRrAnHk0W9mEEtYJ4KDKgkWLNRBghLmv0V4gGSCOssuzwEe/rkWXCOamc1+/a4Um8UaZTALtgHVWCDE1AH16AJHIDBI3gGr+DNeDJejHfjY9I6ZxQzO+CPjM8fC/6Y6Q==</latexit><latexit sha1_base64="nwVRuIWopSQnGlGHk1zyH6Dah+E=">AAACB3icbZDLSsNAFIYnXmu9RV26cLAIdVMSEbyAUOtGdxWMLbQhTCbTduhkJsxMhBKydOOruHGh4tZXcOfbmLRZaOsPAx//OYcz5/cjRpW2rG9jbn5hcWm5tFJeXVvf2DS3tu+ViCUmDhZMyLaPFGGUE0dTzUg7kgSFPiMtf3iV11sPRCoq+J0eRcQNUZ/THsVIZ5Zn7t1Uu5qygCSX6XlBjfTQSwaCpRdW2TMrVs0aC86CXUAFFGp65lc3EDgOCdeYIaU6thVpN0FSU8xIWu7GikQID1GfdDLkKCTKTcaHpPAgcwLYEzJ7XMOx+3siQaFSo9DPOkOkB2q6lpv/1Tqx7p26CeVRrAnHk0W9mEEtYJ4KDKgkWLNRBghLmv0V4gGSCOssuzwEe/rkWXCOamc1+/a4Um8UaZTALtgHVWCDE1AH16AJHIDBI3gGr+DNeDJejHfjY9I6ZxQzO+CPjM8fC/6Y6Q==</latexit>

It seems for holography the minimization procedure is realized maximally 

I(Ã : B̃) :
<latexit sha1_base64="ynlBJvxmTyQU1WpV0as110ml5/U=">AAACAHicbZDNSsNAFIUn/tb6F3UjuBksQt2URAS1q1o3uqtgbKENZTKZtEMnkzAzEUqIG1/FjQsVtz6GO9/GSZuFth4Y+Dj3Xu7c48WMSmVZ38bC4tLyympprby+sbm1be7s3ssoEZg4OGKR6HhIEkY5cRRVjHRiQVDoMdL2Rld5vf1AhKQRv1PjmLghGnAaUIyUtvrm/k21pyjzSXqZ1QtqZsf1ct+sWDVrIjgPdgEVUKjVN796foSTkHCFGZKya1uxclMkFMWMZOVeIkmM8AgNSFcjRyGRbjq5IINH2vFhEAn9uIIT9/dEikIpx6GnO0OkhnK2lpv/1bqJCs7dlPI4UYTj6aIgYVBFMI8D+lQQrNhYA8KC6r9CPEQCYaVDy0OwZ0+eB+ekdlGzb08rjWaRRgkcgENQBTY4Aw1wDVrAARg8gmfwCt6MJ+PFeDc+pq0LRjGzB/7I+PwBg8eV1g==</latexit><latexit sha1_base64="ynlBJvxmTyQU1WpV0as110ml5/U=">AAACAHicbZDNSsNAFIUn/tb6F3UjuBksQt2URAS1q1o3uqtgbKENZTKZtEMnkzAzEUqIG1/FjQsVtz6GO9/GSZuFth4Y+Dj3Xu7c48WMSmVZ38bC4tLyympprby+sbm1be7s3ssoEZg4OGKR6HhIEkY5cRRVjHRiQVDoMdL2Rld5vf1AhKQRv1PjmLghGnAaUIyUtvrm/k21pyjzSXqZ1QtqZsf1ct+sWDVrIjgPdgEVUKjVN796foSTkHCFGZKya1uxclMkFMWMZOVeIkmM8AgNSFcjRyGRbjq5IINH2vFhEAn9uIIT9/dEikIpx6GnO0OkhnK2lpv/1bqJCs7dlPI4UYTj6aIgYVBFMI8D+lQQrNhYA8KC6r9CPEQCYaVDy0OwZ0+eB+ekdlGzb08rjWaRRgkcgENQBTY4Aw1wDVrAARg8gmfwCt6MJ+PFeDc+pq0LRjGzB/7I+PwBg8eV1g==</latexit><latexit sha1_base64="ynlBJvxmTyQU1WpV0as110ml5/U=">AAACAHicbZDNSsNAFIUn/tb6F3UjuBksQt2URAS1q1o3uqtgbKENZTKZtEMnkzAzEUqIG1/FjQsVtz6GO9/GSZuFth4Y+Dj3Xu7c48WMSmVZ38bC4tLyympprby+sbm1be7s3ssoEZg4OGKR6HhIEkY5cRRVjHRiQVDoMdL2Rld5vf1AhKQRv1PjmLghGnAaUIyUtvrm/k21pyjzSXqZ1QtqZsf1ct+sWDVrIjgPdgEVUKjVN796foSTkHCFGZKya1uxclMkFMWMZOVeIkmM8AgNSFcjRyGRbjq5IINH2vFhEAn9uIIT9/dEikIpx6GnO0OkhnK2lpv/1bqJCs7dlPI4UYTj6aIgYVBFMI8D+lQQrNhYA8KC6r9CPEQCYaVDy0OwZ0+eB+ekdlGzb08rjWaRRgkcgENQBTY4Aw1wDVrAARg8gmfwCt6MJ+PFeDc+pq0LRjGzB/7I+PwBg8eV1g==</latexit><latexit sha1_base64="ynlBJvxmTyQU1WpV0as110ml5/U=">AAACAHicbZDNSsNAFIUn/tb6F3UjuBksQt2URAS1q1o3uqtgbKENZTKZtEMnkzAzEUqIG1/FjQsVtz6GO9/GSZuFth4Y+Dj3Xu7c48WMSmVZ38bC4tLyympprby+sbm1be7s3ssoEZg4OGKR6HhIEkY5cRRVjHRiQVDoMdL2Rld5vf1AhKQRv1PjmLghGnAaUIyUtvrm/k21pyjzSXqZ1QtqZsf1ct+sWDVrIjgPdgEVUKjVN796foSTkHCFGZKya1uxclMkFMWMZOVeIkmM8AgNSFcjRyGRbjq5IINH2vFhEAn9uIIT9/dEikIpx6GnO0OkhnK2lpv/1bqJCs7dlPI4UYTj6aIgYVBFMI8D+lQQrNhYA8KC6r9CPEQCYaVDy0OwZ0+eB+ekdlGzb08rjWaRRgkcgENQBTY4Aw1wDVrAARg8gmfwCt6MJ+PFeDc+pq0LRjGzB/7I+PwBg8eV1g==</latexit>

shows peak at d=2, this is consistent with the earlier observation that
 at d=2 there is vacant site between  “A” and “B”  

The correlation between A and Ã
<latexit sha1_base64="xg62lm3aPG9jgiXHd3Fhl5llkPo=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3qxWMFYwttKJvNtF262cTdjVBC/4QXDype/T3e/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ5vJn7zCZXmibw3oxSDmPYl73FGjZVaHcNFhOSqW6m6NXcKski8glShQKNb+epECctilIYJqnXbc1MT5FQZzgSOy51MY0rZkPaxbamkMeogn947JsdWiUgvUbakIVP190ROY61HcWg7Y2oGet6biP957cz0LoKcyzQzKNlsUS8TxCRk8jyJuEJmxMgSyhS3txI2oIoyYyMq2xC8+ZcXiX9au6x5d2fV+nWRRgkO4QhOwINzqMMtNMAHBgKe4RXenEfnxXl3PmatS04xcwB/4Hz+AOvOj20=</latexit><latexit sha1_base64="xg62lm3aPG9jgiXHd3Fhl5llkPo=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3qxWMFYwttKJvNtF262cTdjVBC/4QXDype/T3e/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ5vJn7zCZXmibw3oxSDmPYl73FGjZVaHcNFhOSqW6m6NXcKski8glShQKNb+epECctilIYJqnXbc1MT5FQZzgSOy51MY0rZkPaxbamkMeogn947JsdWiUgvUbakIVP190ROY61HcWg7Y2oGet6biP957cz0LoKcyzQzKNlsUS8TxCRk8jyJuEJmxMgSyhS3txI2oIoyYyMq2xC8+ZcXiX9au6x5d2fV+nWRRgkO4QhOwINzqMMtNMAHBgKe4RXenEfnxXl3PmatS04xcwB/4Hz+AOvOj20=</latexit><latexit sha1_base64="xg62lm3aPG9jgiXHd3Fhl5llkPo=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3qxWMFYwttKJvNtF262cTdjVBC/4QXDype/T3e/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ5vJn7zCZXmibw3oxSDmPYl73FGjZVaHcNFhOSqW6m6NXcKski8glShQKNb+epECctilIYJqnXbc1MT5FQZzgSOy51MY0rZkPaxbamkMeogn947JsdWiUgvUbakIVP190ROY61HcWg7Y2oGet6biP957cz0LoKcyzQzKNlsUS8TxCRk8jyJuEJmxMgSyhS3txI2oIoyYyMq2xC8+ZcXiX9au6x5d2fV+nWRRgkO4QhOwINzqMMtNMAHBgKe4RXenEfnxXl3PmatS04xcwB/4Hz+AOvOj20=</latexit><latexit sha1_base64="xg62lm3aPG9jgiXHd3Fhl5llkPo=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3qxWMFYwttKJvNtF262cTdjVBC/4QXDype/T3e/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ5vJn7zCZXmibw3oxSDmPYl73FGjZVaHcNFhOSqW6m6NXcKski8glShQKNb+epECctilIYJqnXbc1MT5FQZzgSOy51MY0rZkPaxbamkMeogn947JsdWiUgvUbakIVP190ROY61HcWg7Y2oGet6biP957cz0LoKcyzQzKNlsUS8TxCRk8jyJuEJmxMgSyhS3txI2oIoyYyMq2xC8+ZcXiX9au6x5d2fV+nWRRgkO4QhOwINzqMMtNMAHBgKe4RXenEfnxXl3PmatS04xcwB/4Hz+AOvOj20=</latexit>

and B and B̃
<latexit sha1_base64="IgWGyh7H8l01j1SoI7oUqqLcRkM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMFpoQ9lsNu3SzSbuToRS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvzKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzTXjPsslaluh9RwKRT3UaDk7UxzmoSSP4TD66n/8MS1Eam6w1HGg4T2lYgFo2ildheFjDhp9qo1t+7OQJaJV5AaFGj1ql/dKGV5whUySY3peG6GwZhqFEzySaWbG55RNqR93rFU0YSbYDy7d0JOrBKRONW2FJKZ+ntiTBNjRkloOxOKA7PoTcX/vE6O8WUwFirLkSs2XxTnkmBKps+TSGjOUI4soUwLeythA6opQxtRxYbgLb68TPyz+lXduz2vNZpFGmU4gmM4BQ8uoAE30AIfGEh4hld4cx6dF+fd+Zi3lpxi5hD+wPn8Ae1Rj24=</latexit><latexit sha1_base64="IgWGyh7H8l01j1SoI7oUqqLcRkM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMFpoQ9lsNu3SzSbuToRS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvzKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzTXjPsslaluh9RwKRT3UaDk7UxzmoSSP4TD66n/8MS1Eam6w1HGg4T2lYgFo2ildheFjDhp9qo1t+7OQJaJV5AaFGj1ql/dKGV5whUySY3peG6GwZhqFEzySaWbG55RNqR93rFU0YSbYDy7d0JOrBKRONW2FJKZ+ntiTBNjRkloOxOKA7PoTcX/vE6O8WUwFirLkSs2XxTnkmBKps+TSGjOUI4soUwLeythA6opQxtRxYbgLb68TPyz+lXduz2vNZpFGmU4gmM4BQ8uoAE30AIfGEh4hld4cx6dF+fd+Zi3lpxi5hD+wPn8Ae1Rj24=</latexit><latexit sha1_base64="IgWGyh7H8l01j1SoI7oUqqLcRkM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMFpoQ9lsNu3SzSbuToRS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvzKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzTXjPsslaluh9RwKRT3UaDk7UxzmoSSP4TD66n/8MS1Eam6w1HGg4T2lYgFo2ildheFjDhp9qo1t+7OQJaJV5AaFGj1ql/dKGV5whUySY3peG6GwZhqFEzySaWbG55RNqR93rFU0YSbYDy7d0JOrBKRONW2FJKZ+ntiTBNjRkloOxOKA7PoTcX/vE6O8WUwFirLkSs2XxTnkmBKps+TSGjOUI4soUwLeythA6opQxtRxYbgLb68TPyz+lXduz2vNZpFGmU4gmM4BQ8uoAE30AIfGEh4hld4cx6dF+fd+Zi3lpxi5hD+wPn8Ae1Rj24=</latexit><latexit sha1_base64="IgWGyh7H8l01j1SoI7oUqqLcRkM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMFpoQ9lsNu3SzSbuToRS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvzKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzTXjPsslaluh9RwKRT3UaDk7UxzmoSSP4TD66n/8MS1Eam6w1HGg4T2lYgFo2ildheFjDhp9qo1t+7OQJaJV5AaFGj1ql/dKGV5whUySY3peG6GwZhqFEzySaWbG55RNqR93rFU0YSbYDy7d0JOrBKRONW2FJKZ+ntiTBNjRkloOxOKA7PoTcX/vE6O8WUwFirLkSs2XxTnkmBKps+TSGjOUI4soUwLeythA6opQxtRxYbgLb68TPyz+lXduz2vNZpFGmU4gmM4BQ8uoAE30AIfGEh4hld4cx6dF+fd+Zi3lpxi5hD+wPn8Ae1Rj24=</latexit>

gets enhanced



Mutual Information: Continued

I(A : B̃) :
<latexit sha1_base64="mA30pDlKMORgLId9Lnpl5jFGHyU=">AAAB+HicbVBNS8NAEN34WetX1KOXxSLUS0lEUHuq9aK3CsYW2lA2m0m7dPPB7qZQQv+JFw8qXv0p3vw3btoctPXBwOO9GWbmeQlnUlnWt7Gyura+sVnaKm/v7O7tmweHTzJOBQWHxjwWHY9I4CwCRzHFoZMIIKHHoe2NbnO/PQYhWRw9qkkCbkgGEQsYJUpLfdO8r97Ue4pxH7Lm9Kxe7psVq2bNgJeJXZAKKtDqm189P6ZpCJGinEjZta1EuRkRilEO03IvlZAQOiID6GoakRCkm80un+JTrfg4iIWuSOGZ+nsiI6GUk9DTnSFRQ7no5eJ/XjdVwZWbsShJFUR0vihIOVYxzmPAPhNAFZ9oQqhg+lZMh0QQqnRYeQj24svLxDmvXdfsh4tKo1mkUULH6ARVkY0uUQPdoRZyEEVj9Ixe0ZuRGS/Gu/Exb10xipkj9AfG5w/4qpIg</latexit><latexit sha1_base64="mA30pDlKMORgLId9Lnpl5jFGHyU=">AAAB+HicbVBNS8NAEN34WetX1KOXxSLUS0lEUHuq9aK3CsYW2lA2m0m7dPPB7qZQQv+JFw8qXv0p3vw3btoctPXBwOO9GWbmeQlnUlnWt7Gyura+sVnaKm/v7O7tmweHTzJOBQWHxjwWHY9I4CwCRzHFoZMIIKHHoe2NbnO/PQYhWRw9qkkCbkgGEQsYJUpLfdO8r97Ue4pxH7Lm9Kxe7psVq2bNgJeJXZAKKtDqm189P6ZpCJGinEjZta1EuRkRilEO03IvlZAQOiID6GoakRCkm80un+JTrfg4iIWuSOGZ+nsiI6GUk9DTnSFRQ7no5eJ/XjdVwZWbsShJFUR0vihIOVYxzmPAPhNAFZ9oQqhg+lZMh0QQqnRYeQj24svLxDmvXdfsh4tKo1mkUULH6ARVkY0uUQPdoRZyEEVj9Ixe0ZuRGS/Gu/Exb10xipkj9AfG5w/4qpIg</latexit><latexit sha1_base64="mA30pDlKMORgLId9Lnpl5jFGHyU=">AAAB+HicbVBNS8NAEN34WetX1KOXxSLUS0lEUHuq9aK3CsYW2lA2m0m7dPPB7qZQQv+JFw8qXv0p3vw3btoctPXBwOO9GWbmeQlnUlnWt7Gyura+sVnaKm/v7O7tmweHTzJOBQWHxjwWHY9I4CwCRzHFoZMIIKHHoe2NbnO/PQYhWRw9qkkCbkgGEQsYJUpLfdO8r97Ue4pxH7Lm9Kxe7psVq2bNgJeJXZAKKtDqm189P6ZpCJGinEjZta1EuRkRilEO03IvlZAQOiID6GoakRCkm80un+JTrfg4iIWuSOGZ+nsiI6GUk9DTnSFRQ7no5eJ/XjdVwZWbsShJFUR0vihIOVYxzmPAPhNAFZ9oQqhg+lZMh0QQqnRYeQj24svLxDmvXdfsh4tKo1mkUULH6ARVkY0uUQPdoRZyEEVj9Ixe0ZuRGS/Gu/Exb10xipkj9AfG5w/4qpIg</latexit><latexit sha1_base64="mA30pDlKMORgLId9Lnpl5jFGHyU=">AAAB+HicbVBNS8NAEN34WetX1KOXxSLUS0lEUHuq9aK3CsYW2lA2m0m7dPPB7qZQQv+JFw8qXv0p3vw3btoctPXBwOO9GWbmeQlnUlnWt7Gyura+sVnaKm/v7O7tmweHTzJOBQWHxjwWHY9I4CwCRzHFoZMIIKHHoe2NbnO/PQYhWRw9qkkCbkgGEQsYJUpLfdO8r97Ue4pxH7Lm9Kxe7psVq2bNgJeJXZAKKtDqm189P6ZpCJGinEjZta1EuRkRilEO03IvlZAQOiID6GoakRCkm80un+JTrfg4iIWuSOGZ+nsiI6GUk9DTnSFRQ7no5eJ/XjdVwZWbsShJFUR0vihIOVYxzmPAPhNAFZ9oQqhg+lZMh0QQqnRYeQj24svLxDmvXdfsh4tKo1mkUULH6ARVkY0uUQPdoRZyEEVj9Ixe0ZuRGS/Gu/Exb10xipkj9AfG5w/4qpIg</latexit>

shows the same behaviour 

I(A : Ã) :
<latexit sha1_base64="pyhk7/j75b8uxvs9MBKh0MoJiyY=">AAAB+HicbVBNS8NAEN34WetX1KOXxSLUS0lEUHtq9aK3CsYW2lA2m027dPPB7qRQQv+JFw8qXv0p3vw3btoctPXBwOO9GWbmeYngCizr21hZXVvf2Cxtlbd3dvf2zYPDJxWnkjKHxiKWHY8oJnjEHOAgWCeRjISeYG1vdJv77TGTisfRI0wS5oZkEPGAUwJa6pvmfbVZ7wEXPsua07N6uW9WrJo1A14mdkEqqECrb371/JimIYuACqJU17YScDMigVPBpuVeqlhC6IgMWFfTiIRMudns8ik+1YqPg1jqigDP1N8TGQmVmoSe7gwJDNWil4v/ed0Ugis341GSAovofFGQCgwxzmPAPpeMgphoQqjk+lZMh0QSCjqsPAR78eVl4pzXrmv2w0WlcVOkUULH6ARVkY0uUQPdoRZyEEVj9Ixe0ZuRGS/Gu/Exb10xipkj9AfG5w/3I5If</latexit><latexit sha1_base64="pyhk7/j75b8uxvs9MBKh0MoJiyY=">AAAB+HicbVBNS8NAEN34WetX1KOXxSLUS0lEUHtq9aK3CsYW2lA2m027dPPB7qRQQv+JFw8qXv0p3vw3btoctPXBwOO9GWbmeYngCizr21hZXVvf2Cxtlbd3dvf2zYPDJxWnkjKHxiKWHY8oJnjEHOAgWCeRjISeYG1vdJv77TGTisfRI0wS5oZkEPGAUwJa6pvmfbVZ7wEXPsua07N6uW9WrJo1A14mdkEqqECrb371/JimIYuACqJU17YScDMigVPBpuVeqlhC6IgMWFfTiIRMudns8ik+1YqPg1jqigDP1N8TGQmVmoSe7gwJDNWil4v/ed0Ugis341GSAovofFGQCgwxzmPAPpeMgphoQqjk+lZMh0QSCjqsPAR78eVl4pzXrmv2w0WlcVOkUULH6ARVkY0uUQPdoRZyEEVj9Ixe0ZuRGS/Gu/Exb10xipkj9AfG5w/3I5If</latexit><latexit sha1_base64="pyhk7/j75b8uxvs9MBKh0MoJiyY=">AAAB+HicbVBNS8NAEN34WetX1KOXxSLUS0lEUHtq9aK3CsYW2lA2m027dPPB7qRQQv+JFw8qXv0p3vw3btoctPXBwOO9GWbmeYngCizr21hZXVvf2Cxtlbd3dvf2zYPDJxWnkjKHxiKWHY8oJnjEHOAgWCeRjISeYG1vdJv77TGTisfRI0wS5oZkEPGAUwJa6pvmfbVZ7wEXPsua07N6uW9WrJo1A14mdkEqqECrb371/JimIYuACqJU17YScDMigVPBpuVeqlhC6IgMWFfTiIRMudns8ik+1YqPg1jqigDP1N8TGQmVmoSe7gwJDNWil4v/ed0Ugis341GSAovofFGQCgwxzmPAPpeMgphoQqjk+lZMh0QSCjqsPAR78eVl4pzXrmv2w0WlcVOkUULH6ARVkY0uUQPdoRZyEEVj9Ixe0ZuRGS/Gu/Exb10xipkj9AfG5w/3I5If</latexit><latexit sha1_base64="pyhk7/j75b8uxvs9MBKh0MoJiyY=">AAAB+HicbVBNS8NAEN34WetX1KOXxSLUS0lEUHtq9aK3CsYW2lA2m027dPPB7qRQQv+JFw8qXv0p3vw3btoctPXBwOO9GWbmeYngCizr21hZXVvf2Cxtlbd3dvf2zYPDJxWnkjKHxiKWHY8oJnjEHOAgWCeRjISeYG1vdJv77TGTisfRI0wS5oZkEPGAUwJa6pvmfbVZ7wEXPsua07N6uW9WrJo1A14mdkEqqECrb371/JimIYuACqJU17YScDMigVPBpuVeqlhC6IgMWFfTiIRMudns8ik+1YqPg1jqigDP1N8TGQmVmoSe7gwJDNWil4v/ed0Ugis341GSAovofFGQCgwxzmPAPpeMgphoQqjk+lZMh0QSCjqsPAR78eVl4pzXrmv2w0WlcVOkUULH6ARVkY0uUQPdoRZyEEVj9Ixe0ZuRGS/Gu/Exb10xipkj9AfG5w/3I5If</latexit>

Holography 

because of the small system size we donot observe this phase transitions 


