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Introduction: Entanglement Witnesses (EWs)

Theoretical parts: Many hyperplanes can be generated 

Experimental proposal: Entanglement detection can be tested many times

Our contribution : EWs are more useful than we thought 

Discussions: I no longer need Positive Maps to construct EWs.

Main Question: Entanglement Detection vs. Quantum State Tomography

Applications : MUBs, the conjecture in d=6, etc. 

On-going directions and questions



A scenario of detecting entangled states 

State Preparation Measurement Device

⇢AB ⌦ · · ·⌦ ⇢AB
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<latexit sha1_base64="pyUeGNfUr55+6FCTU5WEg3N1XuQ=">AAACAnicbVBNSwMxEM3Wr1q/Vj2Jl2ARPJVdEfRY9OKxgm2F7lKy2Wwbmk2WZFYopXjxr3jxoIhXf4U3/41pu4i2Pgi8eW+GybwoE9yA5305paXlldW18nplY3Nre8fd3WsZlWvKmlQJpe8iYpjgkjWBg2B3mWYkjQRrR4Orid++Z9pwJW9hmLEwJT3JE04JWKnrHuBAAU+ZwQGNFZifEnfdqlfzpsCLxC9IFRVodN3PIFY0T5kEKogxHd/LIBwRDZwKNq4EuWEZoQPSYx1LJbFrwtH0hDE+tkqME6Xtk4Cn6u+JEUmNGaaR7UwJ9M28NxH/8zo5JBfhiMssBybpbFGSCwwKT/LAMdeMghhaQqjm9q+Y9okmFGxqFRuCP3/yImmd1nyv5t+cVeuXRRxldIiO0Any0Tmqo2vUQE1E0QN6Qi/o1Xl0np03533WWnKKmX30B87HNx/Hlpg=</latexit><latexit sha1_base64="pyUeGNfUr55+6FCTU5WEg3N1XuQ=">AAACAnicbVBNSwMxEM3Wr1q/Vj2Jl2ARPJVdEfRY9OKxgm2F7lKy2Wwbmk2WZFYopXjxr3jxoIhXf4U3/41pu4i2Pgi8eW+GybwoE9yA5305paXlldW18nplY3Nre8fd3WsZlWvKmlQJpe8iYpjgkjWBg2B3mWYkjQRrR4Orid++Z9pwJW9hmLEwJT3JE04JWKnrHuBAAU+ZwQGNFZifEnfdqlfzpsCLxC9IFRVodN3PIFY0T5kEKogxHd/LIBwRDZwKNq4EuWEZoQPSYx1LJbFrwtH0hDE+tkqME6Xtk4Cn6u+JEUmNGaaR7UwJ9M28NxH/8zo5JBfhiMssBybpbFGSCwwKT/LAMdeMghhaQqjm9q+Y9okmFGxqFRuCP3/yImmd1nyv5t+cVeuXRRxldIiO0Any0Tmqo2vUQE1E0QN6Qi/o1Xl0np03533WWnKKmX30B87HNx/Hlpg=</latexit><latexit sha1_base64="pyUeGNfUr55+6FCTU5WEg3N1XuQ=">AAACAnicbVBNSwMxEM3Wr1q/Vj2Jl2ARPJVdEfRY9OKxgm2F7lKy2Wwbmk2WZFYopXjxr3jxoIhXf4U3/41pu4i2Pgi8eW+GybwoE9yA5305paXlldW18nplY3Nre8fd3WsZlWvKmlQJpe8iYpjgkjWBg2B3mWYkjQRrR4Orid++Z9pwJW9hmLEwJT3JE04JWKnrHuBAAU+ZwQGNFZifEnfdqlfzpsCLxC9IFRVodN3PIFY0T5kEKogxHd/LIBwRDZwKNq4EuWEZoQPSYx1LJbFrwtH0hDE+tkqME6Xtk4Cn6u+JEUmNGaaR7UwJ9M28NxH/8zo5JBfhiMssBybpbFGSCwwKT/LAMdeMghhaQqjm9q+Y9okmFGxqFRuCP3/yImmd1nyv5t+cVeuXRRxldIiO0Any0Tmqo2vUQE1E0QN6Qi/o1Xl0np03533WWnKKmX30B87HNx/Hlpg=</latexit><latexit sha1_base64="pyUeGNfUr55+6FCTU5WEg3N1XuQ=">AAACAnicbVBNSwMxEM3Wr1q/Vj2Jl2ARPJVdEfRY9OKxgm2F7lKy2Wwbmk2WZFYopXjxr3jxoIhXf4U3/41pu4i2Pgi8eW+GybwoE9yA5305paXlldW18nplY3Nre8fd3WsZlWvKmlQJpe8iYpjgkjWBg2B3mWYkjQRrR4Orid++Z9pwJW9hmLEwJT3JE04JWKnrHuBAAU+ZwQGNFZifEnfdqlfzpsCLxC9IFRVodN3PIFY0T5kEKogxHd/LIBwRDZwKNq4EuWEZoQPSYx1LJbFrwtH0hDE+tkqME6Xtk4Cn6u+JEUmNGaaR7UwJ9M28NxH/8zo5JBfhiMssBybpbFGSCwwKT/LAMdeMghhaQqjm9q+Y9okmFGxqFRuCP3/yImmd1nyv5t+cVeuXRRxldIiO0Any0Tmqo2vUQE1E0QN6Qi/o1Xl0np03533WWnKKmX30B87HNx/Hlpg=</latexit>

The Problem 

Entangled? 

Separable?
⌦ · · ·

<latexit sha1_base64="5VUvJ0zbCiConBME6T0ZDziV8Yo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaUDabTbt0sxt2J4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBPcgOd9O5WNza3tnepubW//4PDIPT7pGJVrytpUCaV7ETFMcMnawEGwXqYZSSPButH4fu53J0wbruQTTDMWpmQoecIpASsNXBcHCnjKDA5orMDggVv3Gt4CeJ34JamjEq2B+xXEiuYpk0AFMabvexmEBdHAqWCzWpAblhE6JkPWt1QSuywsFpfP8IVVYpwobUsCXqi/JwqSGjNNI9uZEhiZVW8u/uf1c0huw4LLLAcm6XJRkgsMCs9jwDHXjIKYWkKo5vZWTEdEEwo2rJoNwV99eZ10rhq+1/Afr+vNuzKOKjpD5+gS+egGNdEDaqE2omiCntErenMK58V5dz6WrRWnnDlFf+B8/gC+LJMR</latexit><latexit sha1_base64="5VUvJ0zbCiConBME6T0ZDziV8Yo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaUDabTbt0sxt2J4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBPcgOd9O5WNza3tnepubW//4PDIPT7pGJVrytpUCaV7ETFMcMnawEGwXqYZSSPButH4fu53J0wbruQTTDMWpmQoecIpASsNXBcHCnjKDA5orMDggVv3Gt4CeJ34JamjEq2B+xXEiuYpk0AFMabvexmEBdHAqWCzWpAblhE6JkPWt1QSuywsFpfP8IVVYpwobUsCXqi/JwqSGjNNI9uZEhiZVW8u/uf1c0huw4LLLAcm6XJRkgsMCs9jwDHXjIKYWkKo5vZWTEdEEwo2rJoNwV99eZ10rhq+1/Afr+vNuzKOKjpD5+gS+egGNdEDaqE2omiCntErenMK58V5dz6WrRWnnDlFf+B8/gC+LJMR</latexit><latexit sha1_base64="5VUvJ0zbCiConBME6T0ZDziV8Yo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaUDabTbt0sxt2J4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBPcgOd9O5WNza3tnepubW//4PDIPT7pGJVrytpUCaV7ETFMcMnawEGwXqYZSSPButH4fu53J0wbruQTTDMWpmQoecIpASsNXBcHCnjKDA5orMDggVv3Gt4CeJ34JamjEq2B+xXEiuYpk0AFMabvexmEBdHAqWCzWpAblhE6JkPWt1QSuywsFpfP8IVVYpwobUsCXqi/JwqSGjNNI9uZEhiZVW8u/uf1c0huw4LLLAcm6XJRkgsMCs9jwDHXjIKYWkKo5vZWTEdEEwo2rJoNwV99eZ10rhq+1/Afr+vNuzKOKjpD5+gS+egGNdEDaqE2omiCntErenMK58V5dz6WrRWnnDlFf+B8/gC+LJMR</latexit><latexit sha1_base64="5VUvJ0zbCiConBME6T0ZDziV8Yo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaUDabTbt0sxt2J4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBPcgOd9O5WNza3tnepubW//4PDIPT7pGJVrytpUCaV7ETFMcMnawEGwXqYZSSPButH4fu53J0wbruQTTDMWpmQoecIpASsNXBcHCnjKDA5orMDggVv3Gt4CeJ34JamjEq2B+xXEiuYpk0AFMabvexmEBdHAqWCzWpAblhE6JkPWt1QSuywsFpfP8IVVYpwobUsCXqi/JwqSGjNNI9uZEhiZVW8u/uf1c0huw4LLLAcm6XJRkgsMCs9jwDHXjIKYWkKo5vZWTEdEEwo2rJoNwV99eZ10rhq+1/Afr+vNuzKOKjpD5+gS+egGNdEDaqE2omiCntErenMK58V5dz6WrRWnnDlFf+B8/gC+LJMR</latexit>

Measurement on systems A&B on ⇢
⌦n
AB

<latexit sha1_base64="jQQsS2Z4aELM8G6gqxmP6y2TK8A=">AAAB/nicbVBNSwMxEJ2tX7V+rYonL8EieCq7Iuix1ovHCvYDurVk07QNzSZLkhXKsuBf8eJBEa/+Dm/+G9N2D9r6YODx3gwz88KYM20879sprKyurW8UN0tb2zu7e+7+QVPLRBHaIJJL1Q6xppwJ2jDMcNqOFcVRyGkrHN9M/dYjVZpJcW8mMe1GeCjYgBFsrNRzjwI1kr30upY9pIE0LKIaiaznlr2KNwNaJn5OypCj3nO/gr4kSUSFIRxr3fG92HRTrAwjnGalINE0xmSMh7RjqcB2TzednZ+hU6v00UAqW8Kgmfp7IsWR1pMotJ0RNiO96E3F/7xOYgZX3ZSJODFUkPmiQcKRkWiaBeozRYnhE0swUczeisgIK0yMTaxkQ/AXX14mzfOK71X8u4tytZbHUYRjOIEz8OESqnALdWgAgRSe4RXenCfnxXl3PuatBSefOYQ/cD5/AHlslc0=</latexit><latexit sha1_base64="jQQsS2Z4aELM8G6gqxmP6y2TK8A=">AAAB/nicbVBNSwMxEJ2tX7V+rYonL8EieCq7Iuix1ovHCvYDurVk07QNzSZLkhXKsuBf8eJBEa/+Dm/+G9N2D9r6YODx3gwz88KYM20879sprKyurW8UN0tb2zu7e+7+QVPLRBHaIJJL1Q6xppwJ2jDMcNqOFcVRyGkrHN9M/dYjVZpJcW8mMe1GeCjYgBFsrNRzjwI1kr30upY9pIE0LKIaiaznlr2KNwNaJn5OypCj3nO/gr4kSUSFIRxr3fG92HRTrAwjnGalINE0xmSMh7RjqcB2TzednZ+hU6v00UAqW8Kgmfp7IsWR1pMotJ0RNiO96E3F/7xOYgZX3ZSJODFUkPmiQcKRkWiaBeozRYnhE0swUczeisgIK0yMTaxkQ/AXX14mzfOK71X8u4tytZbHUYRjOIEz8OESqnALdWgAgRSe4RXenCfnxXl3PuatBSefOYQ/cD5/AHlslc0=</latexit><latexit sha1_base64="jQQsS2Z4aELM8G6gqxmP6y2TK8A=">AAAB/nicbVBNSwMxEJ2tX7V+rYonL8EieCq7Iuix1ovHCvYDurVk07QNzSZLkhXKsuBf8eJBEa/+Dm/+G9N2D9r6YODx3gwz88KYM20879sprKyurW8UN0tb2zu7e+7+QVPLRBHaIJJL1Q6xppwJ2jDMcNqOFcVRyGkrHN9M/dYjVZpJcW8mMe1GeCjYgBFsrNRzjwI1kr30upY9pIE0LKIaiaznlr2KNwNaJn5OypCj3nO/gr4kSUSFIRxr3fG92HRTrAwjnGalINE0xmSMh7RjqcB2TzednZ+hU6v00UAqW8Kgmfp7IsWR1pMotJ0RNiO96E3F/7xOYgZX3ZSJODFUkPmiQcKRkWiaBeozRYnhE0swUczeisgIK0yMTaxkQ/AXX14mzfOK71X8u4tytZbHUYRjOIEz8OESqnALdWgAgRSe4RXenCfnxXl3PuatBSefOYQ/cD5/AHlslc0=</latexit><latexit sha1_base64="jQQsS2Z4aELM8G6gqxmP6y2TK8A=">AAAB/nicbVBNSwMxEJ2tX7V+rYonL8EieCq7Iuix1ovHCvYDurVk07QNzSZLkhXKsuBf8eJBEa/+Dm/+G9N2D9r6YODx3gwz88KYM20879sprKyurW8UN0tb2zu7e+7+QVPLRBHaIJJL1Q6xppwJ2jDMcNqOFcVRyGkrHN9M/dYjVZpJcW8mMe1GeCjYgBFsrNRzjwI1kr30upY9pIE0LKIaiaznlr2KNwNaJn5OypCj3nO/gr4kSUSFIRxr3fG92HRTrAwjnGalINE0xmSMh7RjqcB2TzednZ+hU6v00UAqW8Kgmfp7IsWR1pMotJ0RNiO96E3F/7xOYgZX3ZSJODFUkPmiQcKRkWiaBeozRYnhE0swUczeisgIK0yMTaxkQ/AXX14mzfOK71X8u4tytZbHUYRjOIEz8OESqnALdWgAgRSe4RXenCfnxXl3PuatBSefOYQ/cD5/AHlslc0=</latexit>

Strategy 1. Collective measurement : m copies together
quantum memory  
+ joint measurement on A& B (entangling operation + local operations )

Strategy 2. Joint measurement on A&B : measurement on individual copies
entangling operation + local operations

Strategy 3. Local measurements + classical communication (post-processing)
Strategy 3.1. State tomography + All theoretical tools (SDP, P not CP maps, etc.)
Strategy 3.2. Local measurements + Classical communication



Entanglement detection by individual measurements

State Preparation Measurement Device

⇢AB ⌦ · · ·⌦ ⇢AB
<latexit sha1_base64="rO7NK5zKfCNHESdOGtRDyvGQCco=">AAACEnicbVDLSgMxFM3UV62vqks3wSLopsyIoMtaNy4r2Ad0hiGTybShmcmQ3BHK0G9w46+4caGIW1fu/BvTF2jrgZCTc+7l5p4gFVyDbX9bhZXVtfWN4mZpa3tnd6+8f9DSMlOUNakUUnUCopngCWsCB8E6qWIkDgRrB4Obsd9+YEpzmdzDMGVeTHoJjzglYCS/fOaqvvTz6/rIlcBjprFLQwnmmj/nvl+u2FV7ArxMnBmpoBkafvnLDSXNYpYAFUTrrmOn4OVEAaeCjUpupllK6ID0WNfQhJhxXj5ZaYRPjBLiSCpzEsAT9XdHTmKth3FgKmMCfb3ojcX/vG4G0ZWX8yTNgCV0OijKBAaJx/ngkCtGQQwNIVRx81dM+0QRCibFkgnBWVx5mbTOq45dde4uKrX6LI4iOkLH6BQ56BLV0C1qoCai6BE9o1f0Zj1ZL9a79TEtLViznkP0B9bnD3uunfY=</latexit><latexit sha1_base64="rO7NK5zKfCNHESdOGtRDyvGQCco=">AAACEnicbVDLSgMxFM3UV62vqks3wSLopsyIoMtaNy4r2Ad0hiGTybShmcmQ3BHK0G9w46+4caGIW1fu/BvTF2jrgZCTc+7l5p4gFVyDbX9bhZXVtfWN4mZpa3tnd6+8f9DSMlOUNakUUnUCopngCWsCB8E6qWIkDgRrB4Obsd9+YEpzmdzDMGVeTHoJjzglYCS/fOaqvvTz6/rIlcBjprFLQwnmmj/nvl+u2FV7ArxMnBmpoBkafvnLDSXNYpYAFUTrrmOn4OVEAaeCjUpupllK6ID0WNfQhJhxXj5ZaYRPjBLiSCpzEsAT9XdHTmKth3FgKmMCfb3ojcX/vG4G0ZWX8yTNgCV0OijKBAaJx/ngkCtGQQwNIVRx81dM+0QRCibFkgnBWVx5mbTOq45dde4uKrX6LI4iOkLH6BQ56BLV0C1qoCai6BE9o1f0Zj1ZL9a79TEtLViznkP0B9bnD3uunfY=</latexit><latexit sha1_base64="rO7NK5zKfCNHESdOGtRDyvGQCco=">AAACEnicbVDLSgMxFM3UV62vqks3wSLopsyIoMtaNy4r2Ad0hiGTybShmcmQ3BHK0G9w46+4caGIW1fu/BvTF2jrgZCTc+7l5p4gFVyDbX9bhZXVtfWN4mZpa3tnd6+8f9DSMlOUNakUUnUCopngCWsCB8E6qWIkDgRrB4Obsd9+YEpzmdzDMGVeTHoJjzglYCS/fOaqvvTz6/rIlcBjprFLQwnmmj/nvl+u2FV7ArxMnBmpoBkafvnLDSXNYpYAFUTrrmOn4OVEAaeCjUpupllK6ID0WNfQhJhxXj5ZaYRPjBLiSCpzEsAT9XdHTmKth3FgKmMCfb3ojcX/vG4G0ZWX8yTNgCV0OijKBAaJx/ngkCtGQQwNIVRx81dM+0QRCibFkgnBWVx5mbTOq45dde4uKrX6LI4iOkLH6BQ56BLV0C1qoCai6BE9o1f0Zj1ZL9a79TEtLViznkP0B9bnD3uunfY=</latexit><latexit sha1_base64="rO7NK5zKfCNHESdOGtRDyvGQCco=">AAACEnicbVDLSgMxFM3UV62vqks3wSLopsyIoMtaNy4r2Ad0hiGTybShmcmQ3BHK0G9w46+4caGIW1fu/BvTF2jrgZCTc+7l5p4gFVyDbX9bhZXVtfWN4mZpa3tnd6+8f9DSMlOUNakUUnUCopngCWsCB8E6qWIkDgRrB4Obsd9+YEpzmdzDMGVeTHoJjzglYCS/fOaqvvTz6/rIlcBjprFLQwnmmj/nvl+u2FV7ArxMnBmpoBkafvnLDSXNYpYAFUTrrmOn4OVEAaeCjUpupllK6ID0WNfQhJhxXj5ZaYRPjBLiSCpzEsAT9XdHTmKth3FgKmMCfb3ojcX/vG4G0ZWX8yTNgCV0OijKBAaJx/ngkCtGQQwNIVRx81dM+0QRCibFkgnBWVx5mbTOq45dde4uKrX6LI4iOkLH6BQ56BLV0C1qoCai6BE9o1f0Zj1ZL9a79TEtLViznkP0B9bnD3uunfY=</latexit>

⌦ · · ·⌦
<latexit sha1_base64="pyUeGNfUr55+6FCTU5WEg3N1XuQ=">AAACAnicbVBNSwMxEM3Wr1q/Vj2Jl2ARPJVdEfRY9OKxgm2F7lKy2Wwbmk2WZFYopXjxr3jxoIhXf4U3/41pu4i2Pgi8eW+GybwoE9yA5305paXlldW18nplY3Nre8fd3WsZlWvKmlQJpe8iYpjgkjWBg2B3mWYkjQRrR4Orid++Z9pwJW9hmLEwJT3JE04JWKnrHuBAAU+ZwQGNFZifEnfdqlfzpsCLxC9IFRVodN3PIFY0T5kEKogxHd/LIBwRDZwKNq4EuWEZoQPSYx1LJbFrwtH0hDE+tkqME6Xtk4Cn6u+JEUmNGaaR7UwJ9M28NxH/8zo5JBfhiMssBybpbFGSCwwKT/LAMdeMghhaQqjm9q+Y9okmFGxqFRuCP3/yImmd1nyv5t+cVeuXRRxldIiO0Any0Tmqo2vUQE1E0QN6Qi/o1Xl0np03533WWnKKmX30B87HNx/Hlpg=</latexit><latexit sha1_base64="pyUeGNfUr55+6FCTU5WEg3N1XuQ=">AAACAnicbVBNSwMxEM3Wr1q/Vj2Jl2ARPJVdEfRY9OKxgm2F7lKy2Wwbmk2WZFYopXjxr3jxoIhXf4U3/41pu4i2Pgi8eW+GybwoE9yA5305paXlldW18nplY3Nre8fd3WsZlWvKmlQJpe8iYpjgkjWBg2B3mWYkjQRrR4Orid++Z9pwJW9hmLEwJT3JE04JWKnrHuBAAU+ZwQGNFZifEnfdqlfzpsCLxC9IFRVodN3PIFY0T5kEKogxHd/LIBwRDZwKNq4EuWEZoQPSYx1LJbFrwtH0hDE+tkqME6Xtk4Cn6u+JEUmNGaaR7UwJ9M28NxH/8zo5JBfhiMssBybpbFGSCwwKT/LAMdeMghhaQqjm9q+Y9okmFGxqFRuCP3/yImmd1nyv5t+cVeuXRRxldIiO0Any0Tmqo2vUQE1E0QN6Qi/o1Xl0np03533WWnKKmX30B87HNx/Hlpg=</latexit><latexit sha1_base64="pyUeGNfUr55+6FCTU5WEg3N1XuQ=">AAACAnicbVBNSwMxEM3Wr1q/Vj2Jl2ARPJVdEfRY9OKxgm2F7lKy2Wwbmk2WZFYopXjxr3jxoIhXf4U3/41pu4i2Pgi8eW+GybwoE9yA5305paXlldW18nplY3Nre8fd3WsZlWvKmlQJpe8iYpjgkjWBg2B3mWYkjQRrR4Orid++Z9pwJW9hmLEwJT3JE04JWKnrHuBAAU+ZwQGNFZifEnfdqlfzpsCLxC9IFRVodN3PIFY0T5kEKogxHd/LIBwRDZwKNq4EuWEZoQPSYx1LJbFrwtH0hDE+tkqME6Xtk4Cn6u+JEUmNGaaR7UwJ9M28NxH/8zo5JBfhiMssBybpbFGSCwwKT/LAMdeMghhaQqjm9q+Y9okmFGxqFRuCP3/yImmd1nyv5t+cVeuXRRxldIiO0Any0Tmqo2vUQE1E0QN6Qi/o1Xl0np03533WWnKKmX30B87HNx/Hlpg=</latexit><latexit sha1_base64="pyUeGNfUr55+6FCTU5WEg3N1XuQ=">AAACAnicbVBNSwMxEM3Wr1q/Vj2Jl2ARPJVdEfRY9OKxgm2F7lKy2Wwbmk2WZFYopXjxr3jxoIhXf4U3/41pu4i2Pgi8eW+GybwoE9yA5305paXlldW18nplY3Nre8fd3WsZlWvKmlQJpe8iYpjgkjWBg2B3mWYkjQRrR4Orid++Z9pwJW9hmLEwJT3JE04JWKnrHuBAAU+ZwQGNFZifEnfdqlfzpsCLxC9IFRVodN3PIFY0T5kEKogxHd/LIBwRDZwKNq4EuWEZoQPSYx1LJbFrwtH0hDE+tkqME6Xtk4Cn6u+JEUmNGaaR7UwJ9M28NxH/8zo5JBfhiMssBybpbFGSCwwKT/LAMdeMghhaQqjm9q+Y9okmFGxqFRuCP3/yImmd1nyv5t+cVeuXRRxldIiO0Any0Tmqo2vUQE1E0QN6Qi/o1Xl0np03533WWnKKmX30B87HNx/Hlpg=</latexit>

Entangled? 

Separable?
⌦ · · ·

<latexit sha1_base64="5VUvJ0zbCiConBME6T0ZDziV8Yo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaUDabTbt0sxt2J4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBPcgOd9O5WNza3tnepubW//4PDIPT7pGJVrytpUCaV7ETFMcMnawEGwXqYZSSPButH4fu53J0wbruQTTDMWpmQoecIpASsNXBcHCnjKDA5orMDggVv3Gt4CeJ34JamjEq2B+xXEiuYpk0AFMabvexmEBdHAqWCzWpAblhE6JkPWt1QSuywsFpfP8IVVYpwobUsCXqi/JwqSGjNNI9uZEhiZVW8u/uf1c0huw4LLLAcm6XJRkgsMCs9jwDHXjIKYWkKo5vZWTEdEEwo2rJoNwV99eZ10rhq+1/Afr+vNuzKOKjpD5+gS+egGNdEDaqE2omiCntErenMK58V5dz6WrRWnnDlFf+B8/gC+LJMR</latexit><latexit sha1_base64="5VUvJ0zbCiConBME6T0ZDziV8Yo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaUDabTbt0sxt2J4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBPcgOd9O5WNza3tnepubW//4PDIPT7pGJVrytpUCaV7ETFMcMnawEGwXqYZSSPButH4fu53J0wbruQTTDMWpmQoecIpASsNXBcHCnjKDA5orMDggVv3Gt4CeJ34JamjEq2B+xXEiuYpk0AFMabvexmEBdHAqWCzWpAblhE6JkPWt1QSuywsFpfP8IVVYpwobUsCXqi/JwqSGjNNI9uZEhiZVW8u/uf1c0huw4LLLAcm6XJRkgsMCs9jwDHXjIKYWkKo5vZWTEdEEwo2rJoNwV99eZ10rhq+1/Afr+vNuzKOKjpD5+gS+egGNdEDaqE2omiCntErenMK58V5dz6WrRWnnDlFf+B8/gC+LJMR</latexit><latexit sha1_base64="5VUvJ0zbCiConBME6T0ZDziV8Yo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaUDabTbt0sxt2J4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBPcgOd9O5WNza3tnepubW//4PDIPT7pGJVrytpUCaV7ETFMcMnawEGwXqYZSSPButH4fu53J0wbruQTTDMWpmQoecIpASsNXBcHCnjKDA5orMDggVv3Gt4CeJ34JamjEq2B+xXEiuYpk0AFMabvexmEBdHAqWCzWpAblhE6JkPWt1QSuywsFpfP8IVVYpwobUsCXqi/JwqSGjNNI9uZEhiZVW8u/uf1c0huw4LLLAcm6XJRkgsMCs9jwDHXjIKYWkKo5vZWTEdEEwo2rJoNwV99eZ10rhq+1/Afr+vNuzKOKjpD5+gS+egGNdEDaqE2omiCntErenMK58V5dz6WrRWnnDlFf+B8/gC+LJMR</latexit><latexit sha1_base64="5VUvJ0zbCiConBME6T0ZDziV8Yo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaUDabTbt0sxt2J4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBPcgOd9O5WNza3tnepubW//4PDIPT7pGJVrytpUCaV7ETFMcMnawEGwXqYZSSPButH4fu53J0wbruQTTDMWpmQoecIpASsNXBcHCnjKDA5orMDggVv3Gt4CeJ34JamjEq2B+xXEiuYpk0AFMabvexmEBdHAqWCzWpAblhE6JkPWt1QSuywsFpfP8IVVYpwobUsCXqi/JwqSGjNNI9uZEhiZVW8u/uf1c0huw4LLLAcm6XJRkgsMCs9jwDHXjIKYWkKo5vZWTEdEEwo2rJoNwV99eZ10rhq+1/Afr+vNuzKOKjpD5+gS+egGNdEDaqE2omiCntErenMK58V5dz6WrRWnnDlFf+B8/gC+LJMR</latexit>

Entanglement Witnesses

SEPARABLE STATEStr[W�sep] � 0
<latexit sha1_base64="7eYWfopFdoz/WS+K/iMeGDGm6NU=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0XQTUlE0GXRjcsK9gFJCJPpJB06k8SZiVBCvsGNv+LGhSJuXbnzb5y0EbT1wMDhnHvv3HuClFGpLOvLqC0tr6yu1dcbG5tb2zvm7l5PJpnApIsTlohBgCRhNCZdRRUjg1QQxANG+sH4qvT790RImsS3apISj6MopiHFSGnJN09cjtRI8FyJwum7kkYc+fmPKElaFJ4bkTto+WbTallTwEViV6QJKnR889MdJjjjJFaYISkd20qVlyOhKGakaLiZHo/wGEXE0TRGnEgvn55UwCOtDGGYCP1iBafq744ccSknPNCV5a5y3ivF/zwnU+GFl9M4zRSJ8eyjMGNQJbDMBw6pIFixiSYIC6p3hXiEBMJKp9jQIdjzJy+S3mnLtlr2zVmzfVnFUQcH4BAcAxucgza4Bh3QBRg8gCfwAl6NR+PZeDPeZ6U1o+rZB39gfHwDBXKe6Q==</latexit><latexit sha1_base64="7eYWfopFdoz/WS+K/iMeGDGm6NU=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0XQTUlE0GXRjcsK9gFJCJPpJB06k8SZiVBCvsGNv+LGhSJuXbnzb5y0EbT1wMDhnHvv3HuClFGpLOvLqC0tr6yu1dcbG5tb2zvm7l5PJpnApIsTlohBgCRhNCZdRRUjg1QQxANG+sH4qvT790RImsS3apISj6MopiHFSGnJN09cjtRI8FyJwum7kkYc+fmPKElaFJ4bkTto+WbTallTwEViV6QJKnR889MdJjjjJFaYISkd20qVlyOhKGakaLiZHo/wGEXE0TRGnEgvn55UwCOtDGGYCP1iBafq744ccSknPNCV5a5y3ivF/zwnU+GFl9M4zRSJ8eyjMGNQJbDMBw6pIFixiSYIC6p3hXiEBMJKp9jQIdjzJy+S3mnLtlr2zVmzfVnFUQcH4BAcAxucgza4Bh3QBRg8gCfwAl6NR+PZeDPeZ6U1o+rZB39gfHwDBXKe6Q==</latexit><latexit sha1_base64="7eYWfopFdoz/WS+K/iMeGDGm6NU=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0XQTUlE0GXRjcsK9gFJCJPpJB06k8SZiVBCvsGNv+LGhSJuXbnzb5y0EbT1wMDhnHvv3HuClFGpLOvLqC0tr6yu1dcbG5tb2zvm7l5PJpnApIsTlohBgCRhNCZdRRUjg1QQxANG+sH4qvT790RImsS3apISj6MopiHFSGnJN09cjtRI8FyJwum7kkYc+fmPKElaFJ4bkTto+WbTallTwEViV6QJKnR889MdJjjjJFaYISkd20qVlyOhKGakaLiZHo/wGEXE0TRGnEgvn55UwCOtDGGYCP1iBafq744ccSknPNCV5a5y3ivF/zwnU+GFl9M4zRSJ8eyjMGNQJbDMBw6pIFixiSYIC6p3hXiEBMJKp9jQIdjzJy+S3mnLtlr2zVmzfVnFUQcH4BAcAxucgza4Bh3QBRg8gCfwAl6NR+PZeDPeZ6U1o+rZB39gfHwDBXKe6Q==</latexit><latexit sha1_base64="7eYWfopFdoz/WS+K/iMeGDGm6NU=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0XQTUlE0GXRjcsK9gFJCJPpJB06k8SZiVBCvsGNv+LGhSJuXbnzb5y0EbT1wMDhnHvv3HuClFGpLOvLqC0tr6yu1dcbG5tb2zvm7l5PJpnApIsTlohBgCRhNCZdRRUjg1QQxANG+sH4qvT790RImsS3apISj6MopiHFSGnJN09cjtRI8FyJwum7kkYc+fmPKElaFJ4bkTto+WbTallTwEViV6QJKnR889MdJjjjJFaYISkd20qVlyOhKGakaLiZHo/wGEXE0TRGnEgvn55UwCOtDGGYCP1iBafq744ccSknPNCV5a5y3ivF/zwnU+GFl9M4zRSJ8eyjMGNQJbDMBw6pIFixiSYIC6p3hXiEBMJKp9jQIdjzJy+S3mnLtlr2zVmzfVnFUQcH4BAcAxucgza4Bh3QBRg8gCfwAl6NR+PZeDPeZ6U1o+rZB39gfHwDBXKe6Q==</latexit>

tr[W ( )] � 0
<latexit sha1_base64="uhx/UmOD97MXCjpRhGPEz75SZVs=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyURQZdFNy4r2AckoUymk3bozCTOTIQSWjf+ihsXirj1K9z5N07aLLT1wIXDOfdy7z1hwqjSjvNtLS2vrK6tlzbKm1vbO7v23n5LxanEpIljFstOiBRhVJCmppqRTiIJ4iEj7XB4nfvtByIVjcWdHiUk4KgvaEQx0kbq2oc+R3ogeabl2GvD6mRyGvh9cg+drl1xas4UcJG4BamAAo2u/eX3YpxyIjRmSCnPdRIdZEhqihkZl/1UkQThIeoTz1CBOFFBNn1hDE+M0oNRLE0JDafq74kMcaVGPDSd+cFq3svF/zwv1dFlkFGRpJoIPFsUpQzqGOZ5wB6VBGs2MgRhSc2tEA+QRFib1MomBHf+5UXSOqu5Ts29Pa/Ur4o4SuAIHIMqcMEFqIMb0ABNgMEjeAav4M16sl6sd+tj1rpkFTMH4A+szx941ZbN</latexit><latexit sha1_base64="uhx/UmOD97MXCjpRhGPEz75SZVs=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyURQZdFNy4r2AckoUymk3bozCTOTIQSWjf+ihsXirj1K9z5N07aLLT1wIXDOfdy7z1hwqjSjvNtLS2vrK6tlzbKm1vbO7v23n5LxanEpIljFstOiBRhVJCmppqRTiIJ4iEj7XB4nfvtByIVjcWdHiUk4KgvaEQx0kbq2oc+R3ogeabl2GvD6mRyGvh9cg+drl1xas4UcJG4BamAAo2u/eX3YpxyIjRmSCnPdRIdZEhqihkZl/1UkQThIeoTz1CBOFFBNn1hDE+M0oNRLE0JDafq74kMcaVGPDSd+cFq3svF/zwv1dFlkFGRpJoIPFsUpQzqGOZ5wB6VBGs2MgRhSc2tEA+QRFib1MomBHf+5UXSOqu5Ts29Pa/Ur4o4SuAIHIMqcMEFqIMb0ABNgMEjeAav4M16sl6sd+tj1rpkFTMH4A+szx941ZbN</latexit><latexit sha1_base64="uhx/UmOD97MXCjpRhGPEz75SZVs=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyURQZdFNy4r2AckoUymk3bozCTOTIQSWjf+ihsXirj1K9z5N07aLLT1wIXDOfdy7z1hwqjSjvNtLS2vrK6tlzbKm1vbO7v23n5LxanEpIljFstOiBRhVJCmppqRTiIJ4iEj7XB4nfvtByIVjcWdHiUk4KgvaEQx0kbq2oc+R3ogeabl2GvD6mRyGvh9cg+drl1xas4UcJG4BamAAo2u/eX3YpxyIjRmSCnPdRIdZEhqihkZl/1UkQThIeoTz1CBOFFBNn1hDE+M0oNRLE0JDafq74kMcaVGPDSd+cFq3svF/zwv1dFlkFGRpJoIPFsUpQzqGOZ5wB6VBGs2MgRhSc2tEA+QRFib1MomBHf+5UXSOqu5Ts29Pa/Ur4o4SuAIHIMqcMEFqIMb0ABNgMEjeAav4M16sl6sd+tj1rpkFTMH4A+szx941ZbN</latexit><latexit sha1_base64="uhx/UmOD97MXCjpRhGPEz75SZVs=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyURQZdFNy4r2AckoUymk3bozCTOTIQSWjf+ihsXirj1K9z5N07aLLT1wIXDOfdy7z1hwqjSjvNtLS2vrK6tlzbKm1vbO7v23n5LxanEpIljFstOiBRhVJCmppqRTiIJ4iEj7XB4nfvtByIVjcWdHiUk4KgvaEQx0kbq2oc+R3ogeabl2GvD6mRyGvh9cg+drl1xas4UcJG4BamAAo2u/eX3YpxyIjRmSCnPdRIdZEhqihkZl/1UkQThIeoTz1CBOFFBNn1hDE+M0oNRLE0JDafq74kMcaVGPDSd+cFq3svF/zwv1dFlkFGRpJoIPFsUpQzqGOZ5wB6VBGs2MgRhSc2tEA+QRFib1MomBHf+5UXSOqu5Ts29Pa/Ur4o4SuAIHIMqcMEFqIMb0ABNgMEjeAav4M16sl6sd+tj1rpkFTMH4A+szx941ZbN</latexit>

tr[W ( )] < 0
<latexit sha1_base64="htgDIy2O+FHBXzWvmqtFzfmQbKg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJCLpwUXTjsoJ9QBrKZDpth04mYWYilNiCv+LGhSJu/Q13/o2TNgttPTBwOOde7pkTxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRIQusk4pFsBVhRzgSta6Y5bcWS4jDgtBkMbzK/+UClYpG416OY+iHuC9ZjBGsjdezDdoj1QIaplmOvicqTyal/hZyOXXIqzhRokbg5KUGOWsf+ancjkoRUaMKxUp7rxNpPsdSMcDouthNFY0yGuE89QwUOqfLTaf4xOjFKF/UiaZ7QaKr+3khxqNQoDMxkllbNe5n4n+clunfpp0zEiaaCzA71Eo50hLIyUJdJSjQfGYKJZCYrIgMsMdGmsqIpwZ3/8iJpnFVcp+LenZeq13kdBTiCYyiDCxdQhVuoQR0IPMIzvMKb9WS9WO/Wx2x0ycp3DuAPrM8f3WmVUg==</latexit><latexit sha1_base64="htgDIy2O+FHBXzWvmqtFzfmQbKg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJCLpwUXTjsoJ9QBrKZDpth04mYWYilNiCv+LGhSJu/Q13/o2TNgttPTBwOOde7pkTxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRIQusk4pFsBVhRzgSta6Y5bcWS4jDgtBkMbzK/+UClYpG416OY+iHuC9ZjBGsjdezDdoj1QIaplmOvicqTyal/hZyOXXIqzhRokbg5KUGOWsf+ancjkoRUaMKxUp7rxNpPsdSMcDouthNFY0yGuE89QwUOqfLTaf4xOjFKF/UiaZ7QaKr+3khxqNQoDMxkllbNe5n4n+clunfpp0zEiaaCzA71Eo50hLIyUJdJSjQfGYKJZCYrIgMsMdGmsqIpwZ3/8iJpnFVcp+LenZeq13kdBTiCYyiDCxdQhVuoQR0IPMIzvMKb9WS9WO/Wx2x0ycp3DuAPrM8f3WmVUg==</latexit><latexit sha1_base64="htgDIy2O+FHBXzWvmqtFzfmQbKg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJCLpwUXTjsoJ9QBrKZDpth04mYWYilNiCv+LGhSJu/Q13/o2TNgttPTBwOOde7pkTxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRIQusk4pFsBVhRzgSta6Y5bcWS4jDgtBkMbzK/+UClYpG416OY+iHuC9ZjBGsjdezDdoj1QIaplmOvicqTyal/hZyOXXIqzhRokbg5KUGOWsf+ancjkoRUaMKxUp7rxNpPsdSMcDouthNFY0yGuE89QwUOqfLTaf4xOjFKF/UiaZ7QaKr+3khxqNQoDMxkllbNe5n4n+clunfpp0zEiaaCzA71Eo50hLIyUJdJSjQfGYKJZCYrIgMsMdGmsqIpwZ3/8iJpnFVcp+LenZeq13kdBTiCYyiDCxdQhVuoQR0IPMIzvMKb9WS9WO/Wx2x0ycp3DuAPrM8f3WmVUg==</latexit><latexit sha1_base64="htgDIy2O+FHBXzWvmqtFzfmQbKg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJCLpwUXTjsoJ9QBrKZDpth04mYWYilNiCv+LGhSJu/Q13/o2TNgttPTBwOOde7pkTxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRIQusk4pFsBVhRzgSta6Y5bcWS4jDgtBkMbzK/+UClYpG416OY+iHuC9ZjBGsjdezDdoj1QIaplmOvicqTyal/hZyOXXIqzhRokbg5KUGOWsf+ancjkoRUaMKxUp7rxNpPsdSMcDouthNFY0yGuE89QwUOqfLTaf4xOjFKF/UiaZ7QaKr+3khxqNQoDMxkllbNe5n4n+clunfpp0zEiaaCzA71Eo50hLIyUJdJSjQfGYKJZCYrIgMsMdGmsqIpwZ3/8iJpnFVcp+LenZeq13kdBTiCYyiDCxdQhVuoQR0IPMIzvMKb9WS9WO/Wx2x0ycp3DuAPrM8f3WmVUg==</latexit>

W = W † =
X

k

ckMk

<latexit sha1_base64="5jiQ1VWcm7hKEr8yqRyavJhpuE8=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBVUlE0E2h6MaNUME2hSaGyWSSDpk8mJkIJWTpxl9x40IRt36CO//GaZuFth64cDjnXu69x8sYFdIwvrXa0vLK6lp9vbGxubW9o+/u9UWac0x6OGUpH3hIEEYT0pNUMjLIOEGxx4jlRVcT33ogXNA0uZPjjDgxChMaUIykklz90Gpb94XtozAkvIRtaIs8douoxG4Eb9zI1ZtGy5gCLhKzIk1QoevqX7af4jwmicQMCTE0jUw6BeKSYkbKhp0LkiEcoZAMFU1QTIRTTB8p4bFSfBikXFUi4VT9PVGgWIhx7KnOGMmRmPcm4n/eMJfBhVPQJMslSfBsUZAzKFM4SQX6lBMs2VgRhDlVt0I8QhxhqbJrqBDM+ZcXSf+0ZRot8/as2bms4qiDA3AEToAJzkEHXIMu6AEMHsEzeAVv2pP2or1rH7PWmlbN7IM/0D5/AOC1mTw=</latexit><latexit sha1_base64="5jiQ1VWcm7hKEr8yqRyavJhpuE8=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBVUlE0E2h6MaNUME2hSaGyWSSDpk8mJkIJWTpxl9x40IRt36CO//GaZuFth64cDjnXu69x8sYFdIwvrXa0vLK6lp9vbGxubW9o+/u9UWac0x6OGUpH3hIEEYT0pNUMjLIOEGxx4jlRVcT33ogXNA0uZPjjDgxChMaUIykklz90Gpb94XtozAkvIRtaIs8douoxG4Eb9zI1ZtGy5gCLhKzIk1QoevqX7af4jwmicQMCTE0jUw6BeKSYkbKhp0LkiEcoZAMFU1QTIRTTB8p4bFSfBikXFUi4VT9PVGgWIhx7KnOGMmRmPcm4n/eMJfBhVPQJMslSfBsUZAzKFM4SQX6lBMs2VgRhDlVt0I8QhxhqbJrqBDM+ZcXSf+0ZRot8/as2bms4qiDA3AEToAJzkEHXIMu6AEMHsEzeAVv2pP2or1rH7PWmlbN7IM/0D5/AOC1mTw=</latexit><latexit sha1_base64="5jiQ1VWcm7hKEr8yqRyavJhpuE8=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBVUlE0E2h6MaNUME2hSaGyWSSDpk8mJkIJWTpxl9x40IRt36CO//GaZuFth64cDjnXu69x8sYFdIwvrXa0vLK6lp9vbGxubW9o+/u9UWac0x6OGUpH3hIEEYT0pNUMjLIOEGxx4jlRVcT33ogXNA0uZPjjDgxChMaUIykklz90Gpb94XtozAkvIRtaIs8douoxG4Eb9zI1ZtGy5gCLhKzIk1QoevqX7af4jwmicQMCTE0jUw6BeKSYkbKhp0LkiEcoZAMFU1QTIRTTB8p4bFSfBikXFUi4VT9PVGgWIhx7KnOGMmRmPcm4n/eMJfBhVPQJMslSfBsUZAzKFM4SQX6lBMs2VgRhDlVt0I8QhxhqbJrqBDM+ZcXSf+0ZRot8/as2bms4qiDA3AEToAJzkEHXIMu6AEMHsEzeAVv2pP2or1rH7PWmlbN7IM/0D5/AOC1mTw=</latexit><latexit sha1_base64="5jiQ1VWcm7hKEr8yqRyavJhpuE8=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBVUlE0E2h6MaNUME2hSaGyWSSDpk8mJkIJWTpxl9x40IRt36CO//GaZuFth64cDjnXu69x8sYFdIwvrXa0vLK6lp9vbGxubW9o+/u9UWac0x6OGUpH3hIEEYT0pNUMjLIOEGxx4jlRVcT33ogXNA0uZPjjDgxChMaUIykklz90Gpb94XtozAkvIRtaIs8douoxG4Eb9zI1ZtGy5gCLhKzIk1QoevqX7af4jwmicQMCTE0jUw6BeKSYkbKhp0LkiEcoZAMFU1QTIRTTB8p4bFSfBikXFUi4VT9PVGgWIhx7KnOGMmRmPcm4n/eMJfBhVPQJMslSfBsUZAzKFM4SQX6lBMs2VgRhDlVt0I8QhxhqbJrqBDM+ZcXSf+0ZRot8/as2bms4qiDA3AEToAJzkEHXIMu6AEMHsEzeAVv2pP2or1rH7PWmlbN7IM/0D5/AOC1mTw=</latexit>

tr[W ( )] =
X

k

cktr[Mk( )]
<latexit sha1_base64="P+b/b+3xGgAaLQsGO+28dQEQXv0=">AAACH3icbVDLSgMxFM3UV62vqks3wSLUTZkRUTdC0Y0boYJ9QDsMmTTThkkyQ5IRytB+iRt/xY0LRcRd/8Z0OgttPRA4Ofdc7r3HjxlV2ranVmFldW19o7hZ2tre2d0r7x+0VJRITJo4YpHs+EgRRgVpaqoZ6cSSIO4z0vbD21m9/USkopF41KOYuBwNBA0oRtpIXvmix5EeSp5qOe62q5PJqQuvYU8l3EvDMfZC+Ntwb/6ZxytX7JqdAS4TJycVkKPhlb97/QgnnAiNGVKq69ixdlMkNcWMjEu9RJEY4RANSNdQgThRbprdN4YnRunDIJLmCQ0z9XdHirhSI+4b52xZtVibif/VuokOrtyUijjRROD5oCBhUEdwFhbsU0mwZiNDEJbU7ArxEEmEtYm0ZEJwFk9eJq2zmmPXnIfzSv0mj6MIjsAxqAIHXII6uAMN0AQYPINX8A4+rBfrzfq0vubWgpX3HII/sKY/W8ejIg==</latexit><latexit sha1_base64="P+b/b+3xGgAaLQsGO+28dQEQXv0=">AAACH3icbVDLSgMxFM3UV62vqks3wSLUTZkRUTdC0Y0boYJ9QDsMmTTThkkyQ5IRytB+iRt/xY0LRcRd/8Z0OgttPRA4Ofdc7r3HjxlV2ranVmFldW19o7hZ2tre2d0r7x+0VJRITJo4YpHs+EgRRgVpaqoZ6cSSIO4z0vbD21m9/USkopF41KOYuBwNBA0oRtpIXvmix5EeSp5qOe62q5PJqQuvYU8l3EvDMfZC+Ntwb/6ZxytX7JqdAS4TJycVkKPhlb97/QgnnAiNGVKq69ixdlMkNcWMjEu9RJEY4RANSNdQgThRbprdN4YnRunDIJLmCQ0z9XdHirhSI+4b52xZtVibif/VuokOrtyUijjRROD5oCBhUEdwFhbsU0mwZiNDEJbU7ArxEEmEtYm0ZEJwFk9eJq2zmmPXnIfzSv0mj6MIjsAxqAIHXII6uAMN0AQYPINX8A4+rBfrzfq0vubWgpX3HII/sKY/W8ejIg==</latexit><latexit sha1_base64="P+b/b+3xGgAaLQsGO+28dQEQXv0=">AAACH3icbVDLSgMxFM3UV62vqks3wSLUTZkRUTdC0Y0boYJ9QDsMmTTThkkyQ5IRytB+iRt/xY0LRcRd/8Z0OgttPRA4Ofdc7r3HjxlV2ranVmFldW19o7hZ2tre2d0r7x+0VJRITJo4YpHs+EgRRgVpaqoZ6cSSIO4z0vbD21m9/USkopF41KOYuBwNBA0oRtpIXvmix5EeSp5qOe62q5PJqQuvYU8l3EvDMfZC+Ntwb/6ZxytX7JqdAS4TJycVkKPhlb97/QgnnAiNGVKq69ixdlMkNcWMjEu9RJEY4RANSNdQgThRbprdN4YnRunDIJLmCQ0z9XdHirhSI+4b52xZtVibif/VuokOrtyUijjRROD5oCBhUEdwFhbsU0mwZiNDEJbU7ArxEEmEtYm0ZEJwFk9eJq2zmmPXnIfzSv0mj6MIjsAxqAIHXII6uAMN0AQYPINX8A4+rBfrzfq0vubWgpX3HII/sKY/W8ejIg==</latexit><latexit sha1_base64="P+b/b+3xGgAaLQsGO+28dQEQXv0=">AAACH3icbVDLSgMxFM3UV62vqks3wSLUTZkRUTdC0Y0boYJ9QDsMmTTThkkyQ5IRytB+iRt/xY0LRcRd/8Z0OgttPRA4Ofdc7r3HjxlV2ranVmFldW19o7hZ2tre2d0r7x+0VJRITJo4YpHs+EgRRgVpaqoZ6cSSIO4z0vbD21m9/USkopF41KOYuBwNBA0oRtpIXvmix5EeSp5qOe62q5PJqQuvYU8l3EvDMfZC+Ntwb/6ZxytX7JqdAS4TJycVkKPhlb97/QgnnAiNGVKq69ixdlMkNcWMjEu9RJEY4RANSNdQgThRbprdN4YnRunDIJLmCQ0z9XdHirhSI+4b52xZtVibif/VuokOrtyUijjRROD5oCBhUEdwFhbsU0mwZiNDEJbU7ArxEEmEtYm0ZEJwFk9eJq2zmmPXnIfzSv0mj6MIjsAxqAIHXII6uAMN0AQYPINX8A4+rBfrzfq0vubWgpX3HII/sKY/W8ejIg==</latexit>

ck 2 R
<latexit sha1_base64="6YuXF5fcw7KjCN2DjaJ7cbJAc5Q=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlE0GXRjcsq9gFNCJPptB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnTDhT2nG+rcra+sbmVnW7trO7t39gH9a7Kk4loR0S81j2Q6woZ4J2NNOc9hNJcRRy2gunN4Xfe6RSsVg86FlC/QiPBRsxgrWRArtOginymEBehPVERtl9HtgNp+nMgVaJW5IGlGgH9pc3jEkaUaEJx0oNXCfRfoalZoTTvOaliiaYTPGYDgwVOKLKz+bZc3RqlCEaxdI8odFc/b2R4UipWRSaySKhWvYK8T9vkOrRlZ8xkaSaCrI4NEo50jEqikBDJinRfGYIJpKZrIhMsMREm7pqpgR3+curpHvedJ2me3fRaF2XdVThGE7gDFy4hBbcQhs6QOAJnuEV3qzcerHerY/FaMUqd47gD6zPH6WalC4=</latexit><latexit sha1_base64="6YuXF5fcw7KjCN2DjaJ7cbJAc5Q=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlE0GXRjcsq9gFNCJPptB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnTDhT2nG+rcra+sbmVnW7trO7t39gH9a7Kk4loR0S81j2Q6woZ4J2NNOc9hNJcRRy2gunN4Xfe6RSsVg86FlC/QiPBRsxgrWRArtOginymEBehPVERtl9HtgNp+nMgVaJW5IGlGgH9pc3jEkaUaEJx0oNXCfRfoalZoTTvOaliiaYTPGYDgwVOKLKz+bZc3RqlCEaxdI8odFc/b2R4UipWRSaySKhWvYK8T9vkOrRlZ8xkaSaCrI4NEo50jEqikBDJinRfGYIJpKZrIhMsMREm7pqpgR3+curpHvedJ2me3fRaF2XdVThGE7gDFy4hBbcQhs6QOAJnuEV3qzcerHerY/FaMUqd47gD6zPH6WalC4=</latexit><latexit sha1_base64="6YuXF5fcw7KjCN2DjaJ7cbJAc5Q=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlE0GXRjcsq9gFNCJPptB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnTDhT2nG+rcra+sbmVnW7trO7t39gH9a7Kk4loR0S81j2Q6woZ4J2NNOc9hNJcRRy2gunN4Xfe6RSsVg86FlC/QiPBRsxgrWRArtOginymEBehPVERtl9HtgNp+nMgVaJW5IGlGgH9pc3jEkaUaEJx0oNXCfRfoalZoTTvOaliiaYTPGYDgwVOKLKz+bZc3RqlCEaxdI8odFc/b2R4UipWRSaySKhWvYK8T9vkOrRlZ8xkaSaCrI4NEo50jEqikBDJinRfGYIJpKZrIhMsMREm7pqpgR3+curpHvedJ2me3fRaF2XdVThGE7gDFy4hBbcQhs6QOAJnuEV3qzcerHerY/FaMUqd47gD6zPH6WalC4=</latexit><latexit sha1_base64="6YuXF5fcw7KjCN2DjaJ7cbJAc5Q=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlE0GXRjcsq9gFNCJPptB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnTDhT2nG+rcra+sbmVnW7trO7t39gH9a7Kk4loR0S81j2Q6woZ4J2NNOc9hNJcRRy2gunN4Xfe6RSsVg86FlC/QiPBRsxgrWRArtOginymEBehPVERtl9HtgNp+nMgVaJW5IGlGgH9pc3jEkaUaEJx0oNXCfRfoalZoTTvOaliiaYTPGYDgwVOKLKz+bZc3RqlCEaxdI8odFc/b2R4UipWRSaySKhWvYK8T9vkOrRlZ8xkaSaCrI4NEo50jEqikBDJinRfGYIJpKZrIhMsMREm7pqpgR3+curpHvedJ2me3fRaF2XdVThGE7gDFy4hBbcQhs6QOAJnuEV3qzcerHerY/FaMUqd47gD6zPH6WalC4=</latexit>

from detectors

...
<latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit>

M1
<latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit>

M0
<latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit>

Mn
<latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit>

Measurement
Setup 

8�sep
<latexit sha1_base64="sktcUsS3JVunE/K+4kfVoILKP38=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6LLoxmUF+4AmhJvppB06k4SZiVBCV278FTcuFHHrN7jzb5y0WWjrgYHDuY8594QpZ0o7zrdVWVldW9+obta2tnd29+z9g45KMklomyQ8kb0QFOUspm3NNKe9VFIQIafdcHxT1LsPVCqWxPd6klJfwDBmESOgjRTYx16USOAce4oNBQS5J0CPpMgVTafTwK47DWcGvEzcktRRiVZgf3mDhGSCxppwUKrvOqn2c5CaEU6nNS8ze4GMYUj7hsYgqPLz2RlTfGqUATZ+zIs1nqm/J3IQSk1EaDoLk2qxVoj/1fqZjq78nMVppmlM5h9FGcc6wUUmeMAkJZpPDAEimfGKyQgkEG2Sq5kQ3MWTl0nnvOE6Dffuot68LuOooiN0gs6Qiy5RE92iFmojgh7RM3pFb9aT9WK9Wx/z1opVzhyiP7A+fwBeaZmy</latexit><latexit sha1_base64="sktcUsS3JVunE/K+4kfVoILKP38=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6LLoxmUF+4AmhJvppB06k4SZiVBCV278FTcuFHHrN7jzb5y0WWjrgYHDuY8594QpZ0o7zrdVWVldW9+obta2tnd29+z9g45KMklomyQ8kb0QFOUspm3NNKe9VFIQIafdcHxT1LsPVCqWxPd6klJfwDBmESOgjRTYx16USOAce4oNBQS5J0CPpMgVTafTwK47DWcGvEzcktRRiVZgf3mDhGSCxppwUKrvOqn2c5CaEU6nNS8ze4GMYUj7hsYgqPLz2RlTfGqUATZ+zIs1nqm/J3IQSk1EaDoLk2qxVoj/1fqZjq78nMVppmlM5h9FGcc6wUUmeMAkJZpPDAEimfGKyQgkEG2Sq5kQ3MWTl0nnvOE6Dffuot68LuOooiN0gs6Qiy5RE92iFmojgh7RM3pFb9aT9WK9Wx/z1opVzhyiP7A+fwBeaZmy</latexit><latexit sha1_base64="sktcUsS3JVunE/K+4kfVoILKP38=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6LLoxmUF+4AmhJvppB06k4SZiVBCV278FTcuFHHrN7jzb5y0WWjrgYHDuY8594QpZ0o7zrdVWVldW9+obta2tnd29+z9g45KMklomyQ8kb0QFOUspm3NNKe9VFIQIafdcHxT1LsPVCqWxPd6klJfwDBmESOgjRTYx16USOAce4oNBQS5J0CPpMgVTafTwK47DWcGvEzcktRRiVZgf3mDhGSCxppwUKrvOqn2c5CaEU6nNS8ze4GMYUj7hsYgqPLz2RlTfGqUATZ+zIs1nqm/J3IQSk1EaDoLk2qxVoj/1fqZjq78nMVppmlM5h9FGcc6wUUmeMAkJZpPDAEimfGKyQgkEG2Sq5kQ3MWTl0nnvOE6Dffuot68LuOooiN0gs6Qiy5RE92iFmojgh7RM3pFb9aT9WK9Wx/z1opVzhyiP7A+fwBeaZmy</latexit><latexit sha1_base64="sktcUsS3JVunE/K+4kfVoILKP38=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6LLoxmUF+4AmhJvppB06k4SZiVBCV278FTcuFHHrN7jzb5y0WWjrgYHDuY8594QpZ0o7zrdVWVldW9+obta2tnd29+z9g45KMklomyQ8kb0QFOUspm3NNKe9VFIQIafdcHxT1LsPVCqWxPd6klJfwDBmESOgjRTYx16USOAce4oNBQS5J0CPpMgVTafTwK47DWcGvEzcktRRiVZgf3mDhGSCxppwUKrvOqn2c5CaEU6nNS8ze4GMYUj7hsYgqPLz2RlTfGqUATZ+zIs1nqm/J3IQSk1EaDoLk2qxVoj/1fqZjq78nMVppmlM5h9FGcc6wUUmeMAkJZpPDAEimfGKyQgkEG2Sq5kQ3MWTl0nnvOE6Dffuot68LuOooiN0gs6Qiy5RE92iFmojgh7RM3pFb9aT9WK9Wx/z1opVzhyiP7A+fwBeaZmy</latexit>



Bipartite quantum states

product  if 

separable if 

⇢AB

<latexit sha1_base64="HsjaJ4x0SLiBoly4vWw5itQRan8=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL3FePEYwTwkWcLsZJIMmccyMyuEJV/hxYMiXv0cb/6Nk2QPmljQUFR1090VxZwZ6/vfXm5tfWNzK79d2Nnd2z8oHh41jUo0oQ2iuNLtCBvKmaQNyyyn7VhTLCJOW9H4dua3nqg2TMkHO4lpKPBQsgEj2DrpsatHqpfe1Ka9Yskv+3OgVRJkpAQZ6r3iV7evSCKotIRjYzqBH9swxdoywum00E0MjTEZ4yHtOCqxoCZM5wdP0ZlT+migtCtp0Vz9PZFiYcxERK5TYDsyy95M/M/rJHZwFaZMxomlkiwWDRKOrEKz71GfaUosnziCiWbuVkRGWGNiXUYFF0Kw/PIqaV6Ug0r5+r5SqtayOPJwAqdwDgFcQhXuoA4NICDgGV7hzdPei/fufSxac142cwx/4H3+ALaxkF8=</latexit>

⇢AB = ⇢A ⌦ ⇢B

<latexit sha1_base64="I0UuYIHJm6i2ftcjRcLOasu3NnA=">AAACCnicbVDLSgMxFM3UV62vUZduokVwVWakoC6Etm5cVrAP6AxDJk3b0EwyJBmhDF278VfcuFDErV/gzr8xnc5CWw8Ezj3nXm7uCWNGlXacb6uwsrq2vlHcLG1t7+zu2fsHbSUSiUkLCyZkN0SKMMpJS1PNSDeWBEUhI51wfDPzOw9EKir4vZ7ExI/QkNMBxUgbKbCPPTkSQVpvTOE1zHgdekLTiKh52QjsslNxMsBl4uakDHI0A/vL6wucRIRrzJBSPdeJtZ8iqSlmZFryEkVihMdoSHqGcmR2+Wl2yhSeGqUPB0KaxzXM1N8TKYqUmkSh6YyQHqlFbyb+5/USPbj0U8rjRBOO54sGCYNawFkusE8lwZpNDEFYUvNXiEdIIqxNeiUTgrt48jJpn1fcauXqrlquNfI4iuAInIAz4IILUAO3oAlaAINH8AxewZv1ZL1Y79bHvLVg5TOH4A+szx/HSpm1</latexit>

⇢AB =
X

i

qi⇢
A
i ⌦ ⇢Bi

<latexit sha1_base64="UvaQ7n2NkZhOPj2IW7P0mRMJUSg=">AAACIXicbZDLSsNAFIYn9VbrLerSzWARXJVEBOtCaOvGZQV7gSaGyXTSDp1k4sxEKCGv4sZXceNCke7El3HaZlFbfxj4+c45nDm/HzMqlWV9G4W19Y3NreJ2aWd3b//APDxqS54ITFqYMy66PpKE0Yi0FFWMdGNBUOgz0vFHt9N655kISXn0oMYxcUM0iGhAMVIaeWbVEUPupfVGBm+gI5PQS2n25FE45zR7TOuZwxUNiVxgjcwzy1bFmgmuGjs3ZZCr6ZkTp89xEpJIYYak7NlWrNwUCUUxI1nJSSSJER6hAelpGyG90U1nF2bwTJM+DLjQL1JwRhcnUhRKOQ593RkiNZTLtSn8r9ZLVFB1UxrFiSIRni8KEgYVh9O4YJ8KghUba4OwoPqvEA+RQFjpUEs6BHv55FXTvqjYl5Xr+8tyrZHHUQQn4BScAxtcgRq4A03QAhi8gDfwAT6NV+Pd+DIm89aCkc8cgz8yfn4B/XKksw==</latexit>

⇢AB

<latexit sha1_base64="HsjaJ4x0SLiBoly4vWw5itQRan8=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL3FePEYwTwkWcLsZJIMmccyMyuEJV/hxYMiXv0cb/6Nk2QPmljQUFR1090VxZwZ6/vfXm5tfWNzK79d2Nnd2z8oHh41jUo0oQ2iuNLtCBvKmaQNyyyn7VhTLCJOW9H4dua3nqg2TMkHO4lpKPBQsgEj2DrpsatHqpfe1Ka9Yskv+3OgVRJkpAQZ6r3iV7evSCKotIRjYzqBH9swxdoywum00E0MjTEZ4yHtOCqxoCZM5wdP0ZlT+migtCtp0Vz9PZFiYcxERK5TYDsyy95M/M/rJHZwFaZMxomlkiwWDRKOrEKz71GfaUosnziCiWbuVkRGWGNiXUYFF0Kw/PIqaV6Ug0r5+r5SqtayOPJwAqdwDgFcQhXuoA4NICDgGV7hzdPei/fufSxac142cwx/4H3+ALaxkF8=</latexit>

entangled if it cannot be prepared by LOCC⇢AB

<latexit sha1_base64="HsjaJ4x0SLiBoly4vWw5itQRan8=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL3FePEYwTwkWcLsZJIMmccyMyuEJV/hxYMiXv0cb/6Nk2QPmljQUFR1090VxZwZ6/vfXm5tfWNzK79d2Nnd2z8oHh41jUo0oQ2iuNLtCBvKmaQNyyyn7VhTLCJOW9H4dua3nqg2TMkHO4lpKPBQsgEj2DrpsatHqpfe1Ka9Yskv+3OgVRJkpAQZ6r3iV7evSCKotIRjYzqBH9swxdoywum00E0MjTEZ4yHtOCqxoCZM5wdP0ZlT+migtCtp0Vz9PZFiYcxERK5TYDsyy95M/M/rJHZwFaZMxomlkiwWDRKOrEKz71GfaUosnziCiWbuVkRGWGNiXUYFF0Kw/PIqaV6Ug0r5+r5SqtayOPJwAqdwDgFcQhXuoA4NICDgGV7hzdPei/fufSxac142cwx/4H3+ALaxkF8=</latexit>

⇢AB 6=
X

i

qi⇢
A
i ⌦ ⇢Bi

<latexit sha1_base64="5zqdVioir8cavse8YJ5qJbk2poM=">AAACH3icbVDLSgMxFM3UV62vUZdugkVwVWZEfOzaunFZwT6gMw6ZNG1DM8k0yQhl6J+48VfcuFBE3PVvTNsBtfXAhcM593LvPWHMqNKOM7FyK6tr6xv5zcLW9s7unr1/0FAikZjUsWBCtkKkCKOc1DXVjLRiSVAUMtIMBzdTv/lIpKKC3+tRTPwI9TjtUoy0kQL7wpN9EaSV6tjjZAg9lUQBhUNTc4OOHyrQE5pGRP1I1cAuOiVnBrhM3IwUQYZaYH95HYGTiHCNGVKq7Tqx9lMkNcWMjAteokiM8AD1SNtQjsw+P539N4YnRunArpCmuIYz9fdEiiKlRlFoOiOk+2rRm4r/ee1Ed6/8lPI40YTj+aJuwqAWcBoW7FBJsGYjQxCW1NwKcR9JhLWJtGBCcBdfXiaNs5J7Xrq+Oy+Wq1kceXAEjsEpcMElKINbUAN1gMETeAFv4N16tl6tD+tz3pqzsplD8AfW5BtobaM6</latexit>

SEP

The separability problem : border characterization  

NP-Hard



SEP

8�sep tr[W�sep] � 0

<latexit sha1_base64="4PamuSuVX70Wc+DNcOxBAXSMvOA=">AAACMnicbVDLSgMxFM3UV62vUZdugkVwVWZEUHdFN7qrYB/QGUomTdvQJDMmGaEM019y45cILnShiFs/wkw7grY9EDg5997k3BNEjCrtOK9WYWl5ZXWtuF7a2Nza3rF39xoqjCUmdRyyULYCpAijgtQ11Yy0IkkQDxhpBsOrrN58IFLRUNzpUUR8jvqC9ihG2kgd+8brhRIxBj1F+xx1Eo8jPZA8USRK0/H496pl2m4ubvK9Pr mHTscuOxVnAjhP3JyUQY5ax372uiGOOREaM6RU23Ui7SdIaooZSUtebJ5HeIj6pG2oQJwoP5msnMIjo3Sh8W6O0HCi/p1IEFdqxAPTmXlVs7VMXFRrx7p37idURLEmAk8/6sUM6hBm+cEulQRrNjIEYUmNV4gHSCKsTcolE4I7u/I8aZxU3NPKxe1puXqZx1EEB+AQHAMXnIEquAY1UAcYPIIX8A4+rCfrzfq0vqatBSuf2Qf/YH3/AE0qrTY=</latexit>

9⇢ tr[W⇢] < 0

<latexit sha1_base64="fsDS/E+5VvKj5NTNB6vRWbBLN2A=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxVRIpqOCi6MZlBfuAJJTJdNIOnUzCzEQsof0CN/6KGxeKuHXrzr9xkmahrQcuHM65l3vv8WNGpbKsb6O0tLyyulZer2xsbm3vmLt7bRklApMWjlgkuj6ShFFOWooqRrqxICj0Gen4o+vM79wTIWnE79Q4Jl6IBpwGFCOlpZ557JIHvUVCVwwjOJ26IVJDEaZKTJxOLnrwElo9s2rVrBxwkdgFqYICzZ755fYjnISEK8yQlI5txcpLkVAUMzKpuIkkMcIjNCCOphyFRHpp/s8EHmmlD4NI6OIK5urviRSFUo5DX3dm58p5LxP/85xEBedeSnmcKMLxbFGQMKgimIUD+1QQrNhYE4QF1bdCPEQCYaUjrOgQ7PmXF0n7tGbXaxe39WrjqoijDA7AITgBNjgDDXADmqAFMHgEz+AVvBlPxovxbnzMWktGMbMP/sD4/AGIo5xT</latexit>

Entangled

Entanglement Witness
W

<latexit sha1_base64="RWRxa6uFnzxvApjpV1R6XQJnlPo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFSo90vV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH1Lqs3jctK7TaPowgncArn4MEV1OAe6tAEBgjP8ApvzqPz4rw7H4vWgpPPHMMfOJ8/uBWM5w==</latexit>

W =
1

2
I ⌦ I � | �ih �|

<latexit sha1_base64="fAiG6nCUZ061G5PPCuoeDo4V1sU="></latexit>

max
|ai,|bi

|hab| �i|2 =
1

2

<latexit sha1_base64="05BSkZJjanD44nP+e8A7ngdI6NQ="></latexit>

is an entanglement witness

tr[W | �ih �|] = �1/2 < 0

<latexit sha1_base64="Zcsec3zzUaVbaq3PRnDPcaawanM=">AAACH3icbVBLSwMxGMz6rPW16tFLsAheWndL8QEKRS8eK9gH7K4lm6ZtaDa7JFmhbPtPvPhXvHhQRLz135ht96CtAyHDzPeRzPgRo1JZ1sRYWl5ZXVvPbeQ3t7Z3ds29/YYMY4FJHYcsFC0fScIoJ3VFFSOtSBAU+Iw0/cFt6jefiJA05A9qGBEvQD1OuxQjpaW2eeYGSPVFkCgxdpoQjtxI0seiKxDvMQJdlt1TdeRdF+3TMryy2mbBKllTwEViZ6QAMtTa5rfbCXEcEK4wQ1I6thUpL0FCUczIOO/GkkQID1CPOJpyFBDpJdN8Y3islQ7shkIfruBU/b2RoEDKYeDryTSNnPdS8T/PiVX3wksoj2JFOJ491I0ZVCFMy4IdKghWbKgJwoLqv0LcRwJhpSvN6xLs+ciLpFEu2ZXS5X2lUL3J6siBQ3AEToANzkEV3IEaqAMMnsEreAcfxovxZnwaX7PRJSPbOQB/YEx+ABSSoa8=</latexit>



W =
1

2
I ⌦ I � | �ih �|

<latexit sha1_base64="fAiG6nCUZ061G5PPCuoeDo4V1sU=">AAACJHicbVDLSsNAFJ34rPUVdelmsAhuWpJSUBGh6MbuKtgHNLFMppN26GQSZiZCSfsxbvwVNy584MKN3+I0zUJbDwxzOOde7r3HixiVyrK+jKXlldW19dxGfnNre2fX3NtvyjAWmDRwyELR9pAkjHLSUFQx0o4EQYHHSMsbXk/91gMRkob8To0i4gaoz6lPMVJa6poXLXgJHV8gnNiTpDyBNSdUNCAS1mARjp1I0vuiIxDvMw Idlv2pOu6aBatkpYCLxM5IAWSod813pxfiOCBcYYak7NhWpNwECUUxI5O8E0sSITxEfdLRlCO9h5ukR07gsVZ60A+FflzBVP3dkaBAylHg6coAqYGc96bif14nVv6Zm1AexYpwPBvkxwyqEE4Tgz0qCFZspAnCgupdIR4gnZjSueZ1CPb8yYukWS7ZldL5baVQvcriyIFDcAROgA1OQRXcgDpoAAwewTN4BW/Gk/FifBifs9IlI+s5AH9gfP8AhOejkg==</latexit>

is an observable that can be realized in an experiment

W =
1

4
(I ⌦ I +X ⌦X + Y ⌦ Y + Z ⌦ Z)

<latexit sha1_base64="lpTdW8f2miVvJg9aKBjxL7zbCmg=">AAACKXicbZBdSwJBFIZn7cvsa6vLboYkMATZDaG6CKRu8s4gddVdZHac1cHZD2ZmA1n8O930V7opKKrb/kijrlDagYHnvOcczpzXjRgV0jA+tczK6tr6RnYzt7W9s7un7x80RBhzTOo4ZCG3XCQIowGpSyoZsSJOkO8y0nSHN5N684FwQcPgXo4i4vioH1CPYiSV1NUrTXgFbY8jnJjjpDwuVO1QUp8IWIVFaM0Tqwhbc24VYX vO7dOunjdKxjTgMpgp5EEata7+avdCHPskkJghITqmEUknQVxSzMg4Z8eCRAgPUZ90FAZI7XGS6aVjeKKUHvRCrl4g4VT9PZEgX4iR76pOH8mBWKxNxP9qnVh6F05CgyiWJMCzRV7MoAzhxDbYo5xgyUYKEOZU/RXiAVK2SWVuTplgLp68DI2zklkuXd6V85Xr1I4sOALHoABMcA4q4BbUQB1g8AiewRt41560F+1D+5q1ZrR05hD8Ce37B8GopIY=</latexit>

can be factorized into local observables



Standard Entanglement Witnesses (Local Measurements + CC)

State Preparation Measurement Device

⇢AB ⌦ · · ·⌦ ⇢AB
<latexit sha1_base64="rO7NK5zKfCNHESdOGtRDyvGQCco=">AAACEnicbVDLSgMxFM3UV62vqks3wSLopsyIoMtaNy4r2Ad0hiGTybShmcmQ3BHK0G9w46+4caGIW1fu/BvTF2jrgZCTc+7l5p4gFVyDbX9bhZXVtfWN4mZpa3tnd6+8f9DSMlOUNakUUnUCopngCWsCB8E6qWIkDgRrB4Obsd9+YEpzmdzDMGVeTHoJjzglYCS/fOaqvvTz6/rIlcBjprFLQwnmmj/nvl+u2FV7ArxMnBmpoBkafvnLDSXNYpYAFUTrrmOn4OVEAaeCjUpupllK6ID0WNfQhJhxXj5ZaYRPjBLiSCpzEsAT9XdHTmKth3FgKmMCfb3ojcX/vG4G0ZWX8yTNgCV0OijKBAaJx/ngkCtGQQwNIVRx81dM+0QRCibFkgnBWVx5mbTOq45dde4uKrX6LI4iOkLH6BQ56BLV0C1qoCai6BE9o1f0Zj1ZL9a79TEtLViznkP0B9bnD3uunfY=</latexit><latexit sha1_base64="rO7NK5zKfCNHESdOGtRDyvGQCco=">AAACEnicbVDLSgMxFM3UV62vqks3wSLopsyIoMtaNy4r2Ad0hiGTybShmcmQ3BHK0G9w46+4caGIW1fu/BvTF2jrgZCTc+7l5p4gFVyDbX9bhZXVtfWN4mZpa3tnd6+8f9DSMlOUNakUUnUCopngCWsCB8E6qWIkDgRrB4Obsd9+YEpzmdzDMGVeTHoJjzglYCS/fOaqvvTz6/rIlcBjprFLQwnmmj/nvl+u2FV7ArxMnBmpoBkafvnLDSXNYpYAFUTrrmOn4OVEAaeCjUpupllK6ID0WNfQhJhxXj5ZaYRPjBLiSCpzEsAT9XdHTmKth3FgKmMCfb3ojcX/vG4G0ZWX8yTNgCV0OijKBAaJx/ngkCtGQQwNIVRx81dM+0QRCibFkgnBWVx5mbTOq45dde4uKrX6LI4iOkLH6BQ56BLV0C1qoCai6BE9o1f0Zj1ZL9a79TEtLViznkP0B9bnD3uunfY=</latexit><latexit sha1_base64="rO7NK5zKfCNHESdOGtRDyvGQCco=">AAACEnicbVDLSgMxFM3UV62vqks3wSLopsyIoMtaNy4r2Ad0hiGTybShmcmQ3BHK0G9w46+4caGIW1fu/BvTF2jrgZCTc+7l5p4gFVyDbX9bhZXVtfWN4mZpa3tnd6+8f9DSMlOUNakUUnUCopngCWsCB8E6qWIkDgRrB4Obsd9+YEpzmdzDMGVeTHoJjzglYCS/fOaqvvTz6/rIlcBjprFLQwnmmj/nvl+u2FV7ArxMnBmpoBkafvnLDSXNYpYAFUTrrmOn4OVEAaeCjUpupllK6ID0WNfQhJhxXj5ZaYRPjBLiSCpzEsAT9XdHTmKth3FgKmMCfb3ojcX/vG4G0ZWX8yTNgCV0OijKBAaJx/ngkCtGQQwNIVRx81dM+0QRCibFkgnBWVx5mbTOq45dde4uKrX6LI4iOkLH6BQ56BLV0C1qoCai6BE9o1f0Zj1ZL9a79TEtLViznkP0B9bnD3uunfY=</latexit><latexit sha1_base64="rO7NK5zKfCNHESdOGtRDyvGQCco=">AAACEnicbVDLSgMxFM3UV62vqks3wSLopsyIoMtaNy4r2Ad0hiGTybShmcmQ3BHK0G9w46+4caGIW1fu/BvTF2jrgZCTc+7l5p4gFVyDbX9bhZXVtfWN4mZpa3tnd6+8f9DSMlOUNakUUnUCopngCWsCB8E6qWIkDgRrB4Obsd9+YEpzmdzDMGVeTHoJjzglYCS/fOaqvvTz6/rIlcBjprFLQwnmmj/nvl+u2FV7ArxMnBmpoBkafvnLDSXNYpYAFUTrrmOn4OVEAaeCjUpupllK6ID0WNfQhJhxXj5ZaYRPjBLiSCpzEsAT9XdHTmKth3FgKmMCfb3ojcX/vG4G0ZWX8yTNgCV0OijKBAaJx/ngkCtGQQwNIVRx81dM+0QRCibFkgnBWVx5mbTOq45dde4uKrX6LI4iOkLH6BQ56BLV0C1qoCai6BE9o1f0Zj1ZL9a79TEtLViznkP0B9bnD3uunfY=</latexit>

⌦ · · ·⌦
<latexit sha1_base64="pyUeGNfUr55+6FCTU5WEg3N1XuQ=">AAACAnicbVBNSwMxEM3Wr1q/Vj2Jl2ARPJVdEfRY9OKxgm2F7lKy2Wwbmk2WZFYopXjxr3jxoIhXf4U3/41pu4i2Pgi8eW+GybwoE9yA5305paXlldW18nplY3Nre8fd3WsZlWvKmlQJpe8iYpjgkjWBg2B3mWYkjQRrR4Orid++Z9pwJW9hmLEwJT3JE04JWKnrHuBAAU+ZwQGNFZifEnfdqlfzpsCLxC9IFRVodN3PIFY0T5kEKogxHd/LIBwRDZwKNq4EuWEZoQPSYx1LJbFrwtH0hDE+tkqME6Xtk4Cn6u+JEUmNGaaR7UwJ9M28NxH/8zo5JBfhiMssBybpbFGSCwwKT/LAMdeMghhaQqjm9q+Y9okmFGxqFRuCP3/yImmd1nyv5t+cVeuXRRxldIiO0Any0Tmqo2vUQE1E0QN6Qi/o1Xl0np03533WWnKKmX30B87HNx/Hlpg=</latexit><latexit sha1_base64="pyUeGNfUr55+6FCTU5WEg3N1XuQ=">AAACAnicbVBNSwMxEM3Wr1q/Vj2Jl2ARPJVdEfRY9OKxgm2F7lKy2Wwbmk2WZFYopXjxr3jxoIhXf4U3/41pu4i2Pgi8eW+GybwoE9yA5305paXlldW18nplY3Nre8fd3WsZlWvKmlQJpe8iYpjgkjWBg2B3mWYkjQRrR4Orid++Z9pwJW9hmLEwJT3JE04JWKnrHuBAAU+ZwQGNFZifEnfdqlfzpsCLxC9IFRVodN3PIFY0T5kEKogxHd/LIBwRDZwKNq4EuWEZoQPSYx1LJbFrwtH0hDE+tkqME6Xtk4Cn6u+JEUmNGaaR7UwJ9M28NxH/8zo5JBfhiMssBybpbFGSCwwKT/LAMdeMghhaQqjm9q+Y9okmFGxqFRuCP3/yImmd1nyv5t+cVeuXRRxldIiO0Any0Tmqo2vUQE1E0QN6Qi/o1Xl0np03533WWnKKmX30B87HNx/Hlpg=</latexit><latexit sha1_base64="pyUeGNfUr55+6FCTU5WEg3N1XuQ=">AAACAnicbVBNSwMxEM3Wr1q/Vj2Jl2ARPJVdEfRY9OKxgm2F7lKy2Wwbmk2WZFYopXjxr3jxoIhXf4U3/41pu4i2Pgi8eW+GybwoE9yA5305paXlldW18nplY3Nre8fd3WsZlWvKmlQJpe8iYpjgkjWBg2B3mWYkjQRrR4Orid++Z9pwJW9hmLEwJT3JE04JWKnrHuBAAU+ZwQGNFZifEnfdqlfzpsCLxC9IFRVodN3PIFY0T5kEKogxHd/LIBwRDZwKNq4EuWEZoQPSYx1LJbFrwtH0hDE+tkqME6Xtk4Cn6u+JEUmNGaaR7UwJ9M28NxH/8zo5JBfhiMssBybpbFGSCwwKT/LAMdeMghhaQqjm9q+Y9okmFGxqFRuCP3/yImmd1nyv5t+cVeuXRRxldIiO0Any0Tmqo2vUQE1E0QN6Qi/o1Xl0np03533WWnKKmX30B87HNx/Hlpg=</latexit><latexit sha1_base64="pyUeGNfUr55+6FCTU5WEg3N1XuQ=">AAACAnicbVBNSwMxEM3Wr1q/Vj2Jl2ARPJVdEfRY9OKxgm2F7lKy2Wwbmk2WZFYopXjxr3jxoIhXf4U3/41pu4i2Pgi8eW+GybwoE9yA5305paXlldW18nplY3Nre8fd3WsZlWvKmlQJpe8iYpjgkjWBg2B3mWYkjQRrR4Orid++Z9pwJW9hmLEwJT3JE04JWKnrHuBAAU+ZwQGNFZifEnfdqlfzpsCLxC9IFRVodN3PIFY0T5kEKogxHd/LIBwRDZwKNq4EuWEZoQPSYx1LJbFrwtH0hDE+tkqME6Xtk4Cn6u+JEUmNGaaR7UwJ9M28NxH/8zo5JBfhiMssBybpbFGSCwwKT/LAMdeMghhaQqjm9q+Y9okmFGxqFRuCP3/yImmd1nyv5t+cVeuXRRxldIiO0Any0Tmqo2vUQE1E0QN6Qi/o1Xl0np03533WWnKKmX30B87HNx/Hlpg=</latexit>

Entangled? 

Separable?
⌦ · · ·

<latexit sha1_base64="5VUvJ0zbCiConBME6T0ZDziV8Yo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaUDabTbt0sxt2J4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBPcgOd9O5WNza3tnepubW//4PDIPT7pGJVrytpUCaV7ETFMcMnawEGwXqYZSSPButH4fu53J0wbruQTTDMWpmQoecIpASsNXBcHCnjKDA5orMDggVv3Gt4CeJ34JamjEq2B+xXEiuYpk0AFMabvexmEBdHAqWCzWpAblhE6JkPWt1QSuywsFpfP8IVVYpwobUsCXqi/JwqSGjNNI9uZEhiZVW8u/uf1c0huw4LLLAcm6XJRkgsMCs9jwDHXjIKYWkKo5vZWTEdEEwo2rJoNwV99eZ10rhq+1/Afr+vNuzKOKjpD5+gS+egGNdEDaqE2omiCntErenMK58V5dz6WrRWnnDlFf+B8/gC+LJMR</latexit><latexit sha1_base64="5VUvJ0zbCiConBME6T0ZDziV8Yo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaUDabTbt0sxt2J4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBPcgOd9O5WNza3tnepubW//4PDIPT7pGJVrytpUCaV7ETFMcMnawEGwXqYZSSPButH4fu53J0wbruQTTDMWpmQoecIpASsNXBcHCnjKDA5orMDggVv3Gt4CeJ34JamjEq2B+xXEiuYpk0AFMabvexmEBdHAqWCzWpAblhE6JkPWt1QSuywsFpfP8IVVYpwobUsCXqi/JwqSGjNNI9uZEhiZVW8u/uf1c0huw4LLLAcm6XJRkgsMCs9jwDHXjIKYWkKo5vZWTEdEEwo2rJoNwV99eZ10rhq+1/Afr+vNuzKOKjpD5+gS+egGNdEDaqE2omiCntErenMK58V5dz6WrRWnnDlFf+B8/gC+LJMR</latexit><latexit sha1_base64="5VUvJ0zbCiConBME6T0ZDziV8Yo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaUDabTbt0sxt2J4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBPcgOd9O5WNza3tnepubW//4PDIPT7pGJVrytpUCaV7ETFMcMnawEGwXqYZSSPButH4fu53J0wbruQTTDMWpmQoecIpASsNXBcHCnjKDA5orMDggVv3Gt4CeJ34JamjEq2B+xXEiuYpk0AFMabvexmEBdHAqWCzWpAblhE6JkPWt1QSuywsFpfP8IVVYpwobUsCXqi/JwqSGjNNI9uZEhiZVW8u/uf1c0huw4LLLAcm6XJRkgsMCs9jwDHXjIKYWkKo5vZWTEdEEwo2rJoNwV99eZ10rhq+1/Afr+vNuzKOKjpD5+gS+egGNdEDaqE2omiCntErenMK58V5dz6WrRWnnDlFf+B8/gC+LJMR</latexit><latexit sha1_base64="5VUvJ0zbCiConBME6T0ZDziV8Yo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaUDabTbt0sxt2J4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBPcgOd9O5WNza3tnepubW//4PDIPT7pGJVrytpUCaV7ETFMcMnawEGwXqYZSSPButH4fu53J0wbruQTTDMWpmQoecIpASsNXBcHCnjKDA5orMDggVv3Gt4CeJ34JamjEq2B+xXEiuYpk0AFMabvexmEBdHAqWCzWpAblhE6JkPWt1QSuywsFpfP8IVVYpwobUsCXqi/JwqSGjNNI9uZEhiZVW8u/uf1c0huw4LLLAcm6XJRkgsMCs9jwDHXjIKYWkKo5vZWTEdEEwo2rJoNwV99eZ10rhq+1/Afr+vNuzKOKjpD5+gS+egGNdEDaqE2omiCntErenMK58V5dz6WrRWnnDlFf+B8/gC+LJMR</latexit>

Entanglement Witnesses

SEPARABLE STATES

tr[W�sep] � 0
<latexit sha1_base64="7eYWfopFdoz/WS+K/iMeGDGm6NU=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0XQTUlE0GXRjcsK9gFJCJPpJB06k8SZiVBCvsGNv+LGhSJuXbnzb5y0EbT1wMDhnHvv3HuClFGpLOvLqC0tr6yu1dcbG5tb2zvm7l5PJpnApIsTlohBgCRhNCZdRRUjg1QQxANG+sH4qvT790RImsS3apISj6MopiHFSGnJN09cjtRI8FyJwum7kkYc+fmPKElaFJ4bkTto+WbTallTwEViV6QJKnR889MdJjjjJFaYISkd20qVlyOhKGakaLiZHo/wGEXE0TRGnEgvn55UwCOtDGGYCP1iBafq744ccSknPNCV5a5y3ivF/zwnU+GFl9M4zRSJ8eyjMGNQJbDMBw6pIFixiSYIC6p3hXiEBMJKp9jQIdjzJy+S3mnLtlr2zVmzfVnFUQcH4BAcAxucgza4Bh3QBRg8gCfwAl6NR+PZeDPeZ6U1o+rZB39gfHwDBXKe6Q==</latexit><latexit sha1_base64="7eYWfopFdoz/WS+K/iMeGDGm6NU=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0XQTUlE0GXRjcsK9gFJCJPpJB06k8SZiVBCvsGNv+LGhSJuXbnzb5y0EbT1wMDhnHvv3HuClFGpLOvLqC0tr6yu1dcbG5tb2zvm7l5PJpnApIsTlohBgCRhNCZdRRUjg1QQxANG+sH4qvT790RImsS3apISj6MopiHFSGnJN09cjtRI8FyJwum7kkYc+fmPKElaFJ4bkTto+WbTallTwEViV6QJKnR889MdJjjjJFaYISkd20qVlyOhKGakaLiZHo/wGEXE0TRGnEgvn55UwCOtDGGYCP1iBafq744ccSknPNCV5a5y3ivF/zwnU+GFl9M4zRSJ8eyjMGNQJbDMBw6pIFixiSYIC6p3hXiEBMJKp9jQIdjzJy+S3mnLtlr2zVmzfVnFUQcH4BAcAxucgza4Bh3QBRg8gCfwAl6NR+PZeDPeZ6U1o+rZB39gfHwDBXKe6Q==</latexit><latexit sha1_base64="7eYWfopFdoz/WS+K/iMeGDGm6NU=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0XQTUlE0GXRjcsK9gFJCJPpJB06k8SZiVBCvsGNv+LGhSJuXbnzb5y0EbT1wMDhnHvv3HuClFGpLOvLqC0tr6yu1dcbG5tb2zvm7l5PJpnApIsTlohBgCRhNCZdRRUjg1QQxANG+sH4qvT790RImsS3apISj6MopiHFSGnJN09cjtRI8FyJwum7kkYc+fmPKElaFJ4bkTto+WbTallTwEViV6QJKnR889MdJjjjJFaYISkd20qVlyOhKGakaLiZHo/wGEXE0TRGnEgvn55UwCOtDGGYCP1iBafq744ccSknPNCV5a5y3ivF/zwnU+GFl9M4zRSJ8eyjMGNQJbDMBw6pIFixiSYIC6p3hXiEBMJKp9jQIdjzJy+S3mnLtlr2zVmzfVnFUQcH4BAcAxucgza4Bh3QBRg8gCfwAl6NR+PZeDPeZ6U1o+rZB39gfHwDBXKe6Q==</latexit><latexit sha1_base64="7eYWfopFdoz/WS+K/iMeGDGm6NU=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0XQTUlE0GXRjcsK9gFJCJPpJB06k8SZiVBCvsGNv+LGhSJuXbnzb5y0EbT1wMDhnHvv3HuClFGpLOvLqC0tr6yu1dcbG5tb2zvm7l5PJpnApIsTlohBgCRhNCZdRRUjg1QQxANG+sH4qvT790RImsS3apISj6MopiHFSGnJN09cjtRI8FyJwum7kkYc+fmPKElaFJ4bkTto+WbTallTwEViV6QJKnR889MdJjjjJFaYISkd20qVlyOhKGakaLiZHo/wGEXE0TRGnEgvn55UwCOtDGGYCP1iBafq744ccSknPNCV5a5y3ivF/zwnU+GFl9M4zRSJ8eyjMGNQJbDMBw6pIFixiSYIC6p3hXiEBMJKp9jQIdjzJy+S3mnLtlr2zVmzfVnFUQcH4BAcAxucgza4Bh3QBRg8gCfwAl6NR+PZeDPeZ6U1o+rZB39gfHwDBXKe6Q==</latexit>

tr[W ( )] � 0
<latexit sha1_base64="uhx/UmOD97MXCjpRhGPEz75SZVs=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyURQZdFNy4r2AckoUymk3bozCTOTIQSWjf+ihsXirj1K9z5N07aLLT1wIXDOfdy7z1hwqjSjvNtLS2vrK6tlzbKm1vbO7v23n5LxanEpIljFstOiBRhVJCmppqRTiIJ4iEj7XB4nfvtByIVjcWdHiUk4KgvaEQx0kbq2oc+R3ogeabl2GvD6mRyGvh9cg+drl1xas4UcJG4BamAAo2u/eX3YpxyIjRmSCnPdRIdZEhqihkZl/1UkQThIeoTz1CBOFFBNn1hDE+M0oNRLE0JDafq74kMcaVGPDSd+cFq3svF/zwv1dFlkFGRpJoIPFsUpQzqGOZ5wB6VBGs2MgRhSc2tEA+QRFib1MomBHf+5UXSOqu5Ts29Pa/Ur4o4SuAIHIMqcMEFqIMb0ABNgMEjeAav4M16sl6sd+tj1rpkFTMH4A+szx941ZbN</latexit><latexit sha1_base64="uhx/UmOD97MXCjpRhGPEz75SZVs=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyURQZdFNy4r2AckoUymk3bozCTOTIQSWjf+ihsXirj1K9z5N07aLLT1wIXDOfdy7z1hwqjSjvNtLS2vrK6tlzbKm1vbO7v23n5LxanEpIljFstOiBRhVJCmppqRTiIJ4iEj7XB4nfvtByIVjcWdHiUk4KgvaEQx0kbq2oc+R3ogeabl2GvD6mRyGvh9cg+drl1xas4UcJG4BamAAo2u/eX3YpxyIjRmSCnPdRIdZEhqihkZl/1UkQThIeoTz1CBOFFBNn1hDE+M0oNRLE0JDafq74kMcaVGPDSd+cFq3svF/zwv1dFlkFGRpJoIPFsUpQzqGOZ5wB6VBGs2MgRhSc2tEA+QRFib1MomBHf+5UXSOqu5Ts29Pa/Ur4o4SuAIHIMqcMEFqIMb0ABNgMEjeAav4M16sl6sd+tj1rpkFTMH4A+szx941ZbN</latexit><latexit sha1_base64="uhx/UmOD97MXCjpRhGPEz75SZVs=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyURQZdFNy4r2AckoUymk3bozCTOTIQSWjf+ihsXirj1K9z5N07aLLT1wIXDOfdy7z1hwqjSjvNtLS2vrK6tlzbKm1vbO7v23n5LxanEpIljFstOiBRhVJCmppqRTiIJ4iEj7XB4nfvtByIVjcWdHiUk4KgvaEQx0kbq2oc+R3ogeabl2GvD6mRyGvh9cg+drl1xas4UcJG4BamAAo2u/eX3YpxyIjRmSCnPdRIdZEhqihkZl/1UkQThIeoTz1CBOFFBNn1hDE+M0oNRLE0JDafq74kMcaVGPDSd+cFq3svF/zwv1dFlkFGRpJoIPFsUpQzqGOZ5wB6VBGs2MgRhSc2tEA+QRFib1MomBHf+5UXSOqu5Ts29Pa/Ur4o4SuAIHIMqcMEFqIMb0ABNgMEjeAav4M16sl6sd+tj1rpkFTMH4A+szx941ZbN</latexit><latexit sha1_base64="uhx/UmOD97MXCjpRhGPEz75SZVs=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyURQZdFNy4r2AckoUymk3bozCTOTIQSWjf+ihsXirj1K9z5N07aLLT1wIXDOfdy7z1hwqjSjvNtLS2vrK6tlzbKm1vbO7v23n5LxanEpIljFstOiBRhVJCmppqRTiIJ4iEj7XB4nfvtByIVjcWdHiUk4KgvaEQx0kbq2oc+R3ogeabl2GvD6mRyGvh9cg+drl1xas4UcJG4BamAAo2u/eX3YpxyIjRmSCnPdRIdZEhqihkZl/1UkQThIeoTz1CBOFFBNn1hDE+M0oNRLE0JDafq74kMcaVGPDSd+cFq3svF/zwv1dFlkFGRpJoIPFsUpQzqGOZ5wB6VBGs2MgRhSc2tEA+QRFib1MomBHf+5UXSOqu5Ts29Pa/Ur4o4SuAIHIMqcMEFqIMb0ABNgMEjeAav4M16sl6sd+tj1rpkFTMH4A+szx941ZbN</latexit>

tr[W ( )] < 0
<latexit sha1_base64="htgDIy2O+FHBXzWvmqtFzfmQbKg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJCLpwUXTjsoJ9QBrKZDpth04mYWYilNiCv+LGhSJu/Q13/o2TNgttPTBwOOde7pkTxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRIQusk4pFsBVhRzgSta6Y5bcWS4jDgtBkMbzK/+UClYpG416OY+iHuC9ZjBGsjdezDdoj1QIaplmOvicqTyal/hZyOXXIqzhRokbg5KUGOWsf+ancjkoRUaMKxUp7rxNpPsdSMcDouthNFY0yGuE89QwUOqfLTaf4xOjFKF/UiaZ7QaKr+3khxqNQoDMxkllbNe5n4n+clunfpp0zEiaaCzA71Eo50hLIyUJdJSjQfGYKJZCYrIgMsMdGmsqIpwZ3/8iJpnFVcp+LenZeq13kdBTiCYyiDCxdQhVuoQR0IPMIzvMKb9WS9WO/Wx2x0ycp3DuAPrM8f3WmVUg==</latexit><latexit sha1_base64="htgDIy2O+FHBXzWvmqtFzfmQbKg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJCLpwUXTjsoJ9QBrKZDpth04mYWYilNiCv+LGhSJu/Q13/o2TNgttPTBwOOde7pkTxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRIQusk4pFsBVhRzgSta6Y5bcWS4jDgtBkMbzK/+UClYpG416OY+iHuC9ZjBGsjdezDdoj1QIaplmOvicqTyal/hZyOXXIqzhRokbg5KUGOWsf+ancjkoRUaMKxUp7rxNpPsdSMcDouthNFY0yGuE89QwUOqfLTaf4xOjFKF/UiaZ7QaKr+3khxqNQoDMxkllbNe5n4n+clunfpp0zEiaaCzA71Eo50hLIyUJdJSjQfGYKJZCYrIgMsMdGmsqIpwZ3/8iJpnFVcp+LenZeq13kdBTiCYyiDCxdQhVuoQR0IPMIzvMKb9WS9WO/Wx2x0ycp3DuAPrM8f3WmVUg==</latexit><latexit sha1_base64="htgDIy2O+FHBXzWvmqtFzfmQbKg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJCLpwUXTjsoJ9QBrKZDpth04mYWYilNiCv+LGhSJu/Q13/o2TNgttPTBwOOde7pkTxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRIQusk4pFsBVhRzgSta6Y5bcWS4jDgtBkMbzK/+UClYpG416OY+iHuC9ZjBGsjdezDdoj1QIaplmOvicqTyal/hZyOXXIqzhRokbg5KUGOWsf+ancjkoRUaMKxUp7rxNpPsdSMcDouthNFY0yGuE89QwUOqfLTaf4xOjFKF/UiaZ7QaKr+3khxqNQoDMxkllbNe5n4n+clunfpp0zEiaaCzA71Eo50hLIyUJdJSjQfGYKJZCYrIgMsMdGmsqIpwZ3/8iJpnFVcp+LenZeq13kdBTiCYyiDCxdQhVuoQR0IPMIzvMKb9WS9WO/Wx2x0ycp3DuAPrM8f3WmVUg==</latexit><latexit sha1_base64="htgDIy2O+FHBXzWvmqtFzfmQbKg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJCLpwUXTjsoJ9QBrKZDpth04mYWYilNiCv+LGhSJu/Q13/o2TNgttPTBwOOde7pkTxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRIQusk4pFsBVhRzgSta6Y5bcWS4jDgtBkMbzK/+UClYpG416OY+iHuC9ZjBGsjdezDdoj1QIaplmOvicqTyal/hZyOXXIqzhRokbg5KUGOWsf+ancjkoRUaMKxUp7rxNpPsdSMcDouthNFY0yGuE89QwUOqfLTaf4xOjFKF/UiaZ7QaKr+3khxqNQoDMxkllbNe5n4n+clunfpp0zEiaaCzA71Eo50hLIyUJdJSjQfGYKJZCYrIgMsMdGmsqIpwZ3/8iJpnFVcp+LenZeq13kdBTiCYyiDCxdQhVuoQR0IPMIzvMKb9WS9WO/Wx2x0ycp3DuAPrM8f3WmVUg==</latexit>

W = W † =
X

k

ckMk

<latexit sha1_base64="5jiQ1VWcm7hKEr8yqRyavJhpuE8=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBVUlE0E2h6MaNUME2hSaGyWSSDpk8mJkIJWTpxl9x40IRt36CO//GaZuFth64cDjnXu69x8sYFdIwvrXa0vLK6lp9vbGxubW9o+/u9UWac0x6OGUpH3hIEEYT0pNUMjLIOEGxx4jlRVcT33ogXNA0uZPjjDgxChMaUIykklz90Gpb94XtozAkvIRtaIs8douoxG4Eb9zI1ZtGy5gCLhKzIk1QoevqX7af4jwmicQMCTE0jUw6BeKSYkbKhp0LkiEcoZAMFU1QTIRTTB8p4bFSfBikXFUi4VT9PVGgWIhx7KnOGMmRmPcm4n/eMJfBhVPQJMslSfBsUZAzKFM4SQX6lBMs2VgRhDlVt0I8QhxhqbJrqBDM+ZcXSf+0ZRot8/as2bms4qiDA3AEToAJzkEHXIMu6AEMHsEzeAVv2pP2or1rH7PWmlbN7IM/0D5/AOC1mTw=</latexit><latexit sha1_base64="5jiQ1VWcm7hKEr8yqRyavJhpuE8=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBVUlE0E2h6MaNUME2hSaGyWSSDpk8mJkIJWTpxl9x40IRt36CO//GaZuFth64cDjnXu69x8sYFdIwvrXa0vLK6lp9vbGxubW9o+/u9UWac0x6OGUpH3hIEEYT0pNUMjLIOEGxx4jlRVcT33ogXNA0uZPjjDgxChMaUIykklz90Gpb94XtozAkvIRtaIs8douoxG4Eb9zI1ZtGy5gCLhKzIk1QoevqX7af4jwmicQMCTE0jUw6BeKSYkbKhp0LkiEcoZAMFU1QTIRTTB8p4bFSfBikXFUi4VT9PVGgWIhx7KnOGMmRmPcm4n/eMJfBhVPQJMslSfBsUZAzKFM4SQX6lBMs2VgRhDlVt0I8QhxhqbJrqBDM+ZcXSf+0ZRot8/as2bms4qiDA3AEToAJzkEHXIMu6AEMHsEzeAVv2pP2or1rH7PWmlbN7IM/0D5/AOC1mTw=</latexit><latexit sha1_base64="5jiQ1VWcm7hKEr8yqRyavJhpuE8=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBVUlE0E2h6MaNUME2hSaGyWSSDpk8mJkIJWTpxl9x40IRt36CO//GaZuFth64cDjnXu69x8sYFdIwvrXa0vLK6lp9vbGxubW9o+/u9UWac0x6OGUpH3hIEEYT0pNUMjLIOEGxx4jlRVcT33ogXNA0uZPjjDgxChMaUIykklz90Gpb94XtozAkvIRtaIs8douoxG4Eb9zI1ZtGy5gCLhKzIk1QoevqX7af4jwmicQMCTE0jUw6BeKSYkbKhp0LkiEcoZAMFU1QTIRTTB8p4bFSfBikXFUi4VT9PVGgWIhx7KnOGMmRmPcm4n/eMJfBhVPQJMslSfBsUZAzKFM4SQX6lBMs2VgRhDlVt0I8QhxhqbJrqBDM+ZcXSf+0ZRot8/as2bms4qiDA3AEToAJzkEHXIMu6AEMHsEzeAVv2pP2or1rH7PWmlbN7IM/0D5/AOC1mTw=</latexit><latexit sha1_base64="5jiQ1VWcm7hKEr8yqRyavJhpuE8=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBVUlE0E2h6MaNUME2hSaGyWSSDpk8mJkIJWTpxl9x40IRt36CO//GaZuFth64cDjnXu69x8sYFdIwvrXa0vLK6lp9vbGxubW9o+/u9UWac0x6OGUpH3hIEEYT0pNUMjLIOEGxx4jlRVcT33ogXNA0uZPjjDgxChMaUIykklz90Gpb94XtozAkvIRtaIs8douoxG4Eb9zI1ZtGy5gCLhKzIk1QoevqX7af4jwmicQMCTE0jUw6BeKSYkbKhp0LkiEcoZAMFU1QTIRTTB8p4bFSfBikXFUi4VT9PVGgWIhx7KnOGMmRmPcm4n/eMJfBhVPQJMslSfBsUZAzKFM4SQX6lBMs2VgRhDlVt0I8QhxhqbJrqBDM+ZcXSf+0ZRot8/as2bms4qiDA3AEToAJzkEHXIMu6AEMHsEzeAVv2pP2or1rH7PWmlbN7IM/0D5/AOC1mTw=</latexit>

tr[W ( )] =
X

k

cktr[Mk( )]
<latexit sha1_base64="P+b/b+3xGgAaLQsGO+28dQEQXv0=">AAACH3icbVDLSgMxFM3UV62vqks3wSLUTZkRUTdC0Y0boYJ9QDsMmTTThkkyQ5IRytB+iRt/xY0LRcRd/8Z0OgttPRA4Ofdc7r3HjxlV2ranVmFldW19o7hZ2tre2d0r7x+0VJRITJo4YpHs+EgRRgVpaqoZ6cSSIO4z0vbD21m9/USkopF41KOYuBwNBA0oRtpIXvmix5EeSp5qOe62q5PJqQuvYU8l3EvDMfZC+Ntwb/6ZxytX7JqdAS4TJycVkKPhlb97/QgnnAiNGVKq69ixdlMkNcWMjEu9RJEY4RANSNdQgThRbprdN4YnRunDIJLmCQ0z9XdHirhSI+4b52xZtVibif/VuokOrtyUijjRROD5oCBhUEdwFhbsU0mwZiNDEJbU7ArxEEmEtYm0ZEJwFk9eJq2zmmPXnIfzSv0mj6MIjsAxqAIHXII6uAMN0AQYPINX8A4+rBfrzfq0vubWgpX3HII/sKY/W8ejIg==</latexit><latexit sha1_base64="P+b/b+3xGgAaLQsGO+28dQEQXv0=">AAACH3icbVDLSgMxFM3UV62vqks3wSLUTZkRUTdC0Y0boYJ9QDsMmTTThkkyQ5IRytB+iRt/xY0LRcRd/8Z0OgttPRA4Ofdc7r3HjxlV2ranVmFldW19o7hZ2tre2d0r7x+0VJRITJo4YpHs+EgRRgVpaqoZ6cSSIO4z0vbD21m9/USkopF41KOYuBwNBA0oRtpIXvmix5EeSp5qOe62q5PJqQuvYU8l3EvDMfZC+Ntwb/6ZxytX7JqdAS4TJycVkKPhlb97/QgnnAiNGVKq69ixdlMkNcWMjEu9RJEY4RANSNdQgThRbprdN4YnRunDIJLmCQ0z9XdHirhSI+4b52xZtVibif/VuokOrtyUijjRROD5oCBhUEdwFhbsU0mwZiNDEJbU7ArxEEmEtYm0ZEJwFk9eJq2zmmPXnIfzSv0mj6MIjsAxqAIHXII6uAMN0AQYPINX8A4+rBfrzfq0vubWgpX3HII/sKY/W8ejIg==</latexit><latexit sha1_base64="P+b/b+3xGgAaLQsGO+28dQEQXv0=">AAACH3icbVDLSgMxFM3UV62vqks3wSLUTZkRUTdC0Y0boYJ9QDsMmTTThkkyQ5IRytB+iRt/xY0LRcRd/8Z0OgttPRA4Ofdc7r3HjxlV2ranVmFldW19o7hZ2tre2d0r7x+0VJRITJo4YpHs+EgRRgVpaqoZ6cSSIO4z0vbD21m9/USkopF41KOYuBwNBA0oRtpIXvmix5EeSp5qOe62q5PJqQuvYU8l3EvDMfZC+Ntwb/6ZxytX7JqdAS4TJycVkKPhlb97/QgnnAiNGVKq69ixdlMkNcWMjEu9RJEY4RANSNdQgThRbprdN4YnRunDIJLmCQ0z9XdHirhSI+4b52xZtVibif/VuokOrtyUijjRROD5oCBhUEdwFhbsU0mwZiNDEJbU7ArxEEmEtYm0ZEJwFk9eJq2zmmPXnIfzSv0mj6MIjsAxqAIHXII6uAMN0AQYPINX8A4+rBfrzfq0vubWgpX3HII/sKY/W8ejIg==</latexit><latexit sha1_base64="P+b/b+3xGgAaLQsGO+28dQEQXv0=">AAACH3icbVDLSgMxFM3UV62vqks3wSLUTZkRUTdC0Y0boYJ9QDsMmTTThkkyQ5IRytB+iRt/xY0LRcRd/8Z0OgttPRA4Ofdc7r3HjxlV2ranVmFldW19o7hZ2tre2d0r7x+0VJRITJo4YpHs+EgRRgVpaqoZ6cSSIO4z0vbD21m9/USkopF41KOYuBwNBA0oRtpIXvmix5EeSp5qOe62q5PJqQuvYU8l3EvDMfZC+Ntwb/6ZxytX7JqdAS4TJycVkKPhlb97/QgnnAiNGVKq69ixdlMkNcWMjEu9RJEY4RANSNdQgThRbprdN4YnRunDIJLmCQ0z9XdHirhSI+4b52xZtVibif/VuokOrtyUijjRROD5oCBhUEdwFhbsU0mwZiNDEJbU7ArxEEmEtYm0ZEJwFk9eJq2zmmPXnIfzSv0mj6MIjsAxqAIHXII6uAMN0AQYPINX8A4+rBfrzfq0vubWgpX3HII/sKY/W8ejIg==</latexit>

ck 2 R
<latexit sha1_base64="6YuXF5fcw7KjCN2DjaJ7cbJAc5Q=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlE0GXRjcsq9gFNCJPptB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnTDhT2nG+rcra+sbmVnW7trO7t39gH9a7Kk4loR0S81j2Q6woZ4J2NNOc9hNJcRRy2gunN4Xfe6RSsVg86FlC/QiPBRsxgrWRArtOginymEBehPVERtl9HtgNp+nMgVaJW5IGlGgH9pc3jEkaUaEJx0oNXCfRfoalZoTTvOaliiaYTPGYDgwVOKLKz+bZc3RqlCEaxdI8odFc/b2R4UipWRSaySKhWvYK8T9vkOrRlZ8xkaSaCrI4NEo50jEqikBDJinRfGYIJpKZrIhMsMREm7pqpgR3+curpHvedJ2me3fRaF2XdVThGE7gDFy4hBbcQhs6QOAJnuEV3qzcerHerY/FaMUqd47gD6zPH6WalC4=</latexit><latexit sha1_base64="6YuXF5fcw7KjCN2DjaJ7cbJAc5Q=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlE0GXRjcsq9gFNCJPptB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnTDhT2nG+rcra+sbmVnW7trO7t39gH9a7Kk4loR0S81j2Q6woZ4J2NNOc9hNJcRRy2gunN4Xfe6RSsVg86FlC/QiPBRsxgrWRArtOginymEBehPVERtl9HtgNp+nMgVaJW5IGlGgH9pc3jEkaUaEJx0oNXCfRfoalZoTTvOaliiaYTPGYDgwVOKLKz+bZc3RqlCEaxdI8odFc/b2R4UipWRSaySKhWvYK8T9vkOrRlZ8xkaSaCrI4NEo50jEqikBDJinRfGYIJpKZrIhMsMREm7pqpgR3+curpHvedJ2me3fRaF2XdVThGE7gDFy4hBbcQhs6QOAJnuEV3qzcerHerY/FaMUqd47gD6zPH6WalC4=</latexit><latexit sha1_base64="6YuXF5fcw7KjCN2DjaJ7cbJAc5Q=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlE0GXRjcsq9gFNCJPptB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnTDhT2nG+rcra+sbmVnW7trO7t39gH9a7Kk4loR0S81j2Q6woZ4J2NNOc9hNJcRRy2gunN4Xfe6RSsVg86FlC/QiPBRsxgrWRArtOginymEBehPVERtl9HtgNp+nMgVaJW5IGlGgH9pc3jEkaUaEJx0oNXCfRfoalZoTTvOaliiaYTPGYDgwVOKLKz+bZc3RqlCEaxdI8odFc/b2R4UipWRSaySKhWvYK8T9vkOrRlZ8xkaSaCrI4NEo50jEqikBDJinRfGYIJpKZrIhMsMREm7pqpgR3+curpHvedJ2me3fRaF2XdVThGE7gDFy4hBbcQhs6QOAJnuEV3qzcerHerY/FaMUqd47gD6zPH6WalC4=</latexit><latexit sha1_base64="6YuXF5fcw7KjCN2DjaJ7cbJAc5Q=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlE0GXRjcsq9gFNCJPptB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnTDhT2nG+rcra+sbmVnW7trO7t39gH9a7Kk4loR0S81j2Q6woZ4J2NNOc9hNJcRRy2gunN4Xfe6RSsVg86FlC/QiPBRsxgrWRArtOginymEBehPVERtl9HtgNp+nMgVaJW5IGlGgH9pc3jEkaUaEJx0oNXCfRfoalZoTTvOaliiaYTPGYDgwVOKLKz+bZc3RqlCEaxdI8odFc/b2R4UipWRSaySKhWvYK8T9vkOrRlZ8xkaSaCrI4NEo50jEqikBDJinRfGYIJpKZrIhMsMREm7pqpgR3+curpHvedJ2me3fRaF2XdVThGE7gDFy4hBbcQhs6QOAJnuEV3qzcerHerY/FaMUqd47gD6zPH6WalC4=</latexit>

from detectors

...
<latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit>

M1
<latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit>

M0
<latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit>

Mn
<latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit>

Measurement
Setup 



Entanglement Theory

Hahn-Banach theorem: existence of a hyper-plane

SEP ⇢12 =
X

i

pi⇢
(1)
i ⌦ ⇢(2)i

⇢12 6=
X

i

pi⇢
(1)
i ⌦ ⇢(2)iENT

tr[W⇢ent] < 0

tr[W�sep] � 0 8�sep

Entanglement Witnesses (EWs)

Entanglement Witnesses (EWs): Hermitian Operators, non-positive W = W † ⇤ 0

9W

SEP ⇢ent�sep

⇢ must be entangled if tr[W⇢] < 0



The detection box in realityThe theoretical detection box 

f(⇢?) = tr[W⇢?]

tr[W⇢?] � 0tr[W⇢?] < 0

⇢?

Entangled! Don’t know

W = W †

W =
nX

i=1

ciPiPositive decomposition

nX

i=1

Pi = I Pi � 0 Pi : POVM

corresponding to a description of a detector

State
Preparation

⇢? P1

P2

P3

PiPr[i|⇢?] = tr[Pi⇢?]



The detection box in realityThe theoretical detection box 

f(⇢?) = tr[W⇢?]

tr[W⇢?] � 0tr[W⇢?] < 0

⇢?

Entangled! Don’t know

State
Preparation

⇢? P1

P2

P3

PiPr[i|⇢?] = tr[Pi⇢?]

tr[W⇢?] =
X

i

citr[Pi⇢?]

=
X

i

ciPr[i|⇢?]



tr[W⇢?] � 0tr[W⇢?] < 0

⇢?

Entangled! Don’t know

tr[W⇢?] =
X

i

ciPr[i|⇢?]
P1

P2

P3

Pi

Pr[i|⇢?] = tr[Pi⇢?]

X

i

ciPr[i|⇢?]

Resources : classical post processing is free

Comparisons to quantum state tomography



General Picture of Entanglement Detection

Entangled or  
Separable? 

quantum state identification
Quantum State 

Tomography

I know the state and, (though NP-Hard) 
 
can apply Positive Maps, SDP

I don’t know the state but, 
 
want to know if it’s entangled

tr[W⇢ent] < 0

tr[W�sep] � 0 8�sep
sufficiently many EWs

Advantage of EWs: Entanglement of unknown states can be detected 

Unknown 
Quantum States



Is an EW really useful? 

W
<latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit>

0  tr[W�sep]
<latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="VS/bEfGX0MBj771lE71yNZMBQbE=">AAAB43icbVBNS8NAEJ34WeNX9eplsQieSuJFvQlePFYwttCGstls2qWb3bA7EUroH/DgRfHqf/Lmv3H7AWrrg4HHezPMzEsKKSwGwZe3tr6xubVd2/F39/z9g8P60aPVpWE8Ylpq00mo5VIoHqFAyTuF4TRPJG8no9up337ixgqtHnBc8DinAyUywSg6qdWvN4JmMANZJeGCNGCBfv2zl2pW5lwhk9TabhgUGFfUoGCST/xeaXlB2YgOeNdRRXNu42p25oScOSUlmTauFJKZ+nuiorm14zxxnTnFoV32puJ/XrfE7CquhCpK5IrNF2WlJKjJ9GeSCsMZyrEjlBnhbiVsSA1l6JLxXQbh8serJLpoXjfD+58soAYncArnEMIl3MAdtCACBik8w6s39F68N+993rjmLSaO4Q+8j2+HtIrW</latexit><latexit sha1_base64="ChvLrp17ddSHQohz3kchFwh0n/A=">AAACEXicbVA9T8MwEL2Ur1K+AowsFhUSLFXCAmxILIxFIrRSElWO67ZW7STYDlIV5Tew8FdYGACxsrHxb3DaIqDlSZae3rs7370o5Uxpx/m0KguLS8sr1dXa2vrG5pa9vXOjkkwS6pGEJ7IdYUU5i6mnmea0nUqKRcRpKxpelH7rjkrFkvhaj1IaCtyPWY8RrI3UsY+cgNNbFAisB1LkWhZ+K1CsL3An/xYVTYsi7Nh1p+GMgeaJOyV1mKLZsT+CbkIyQWNNOFbKd51UhzmWmhFOi1qQmcGYDHGf+obGWFAV5uOTCnRglC7qJdK8WKOx+rsjx0KpkYhMZbmlmvVK8T/Pz3TvNMxZnGaaxmTyUS/jSCeozAd1maRE85EhmEhmdkVkgCUm2qRYMyG4syfPE++4cdZwr37CgCrswT4cggsncA6X0AQPCNzDIzzDi/VgPVmv1tuktGJNe3bhD6z3Lyy5njw=</latexit><latexit sha1_base64="ChvLrp17ddSHQohz3kchFwh0n/A=">AAACEXicbVA9T8MwEL2Ur1K+AowsFhUSLFXCAmxILIxFIrRSElWO67ZW7STYDlIV5Tew8FdYGACxsrHxb3DaIqDlSZae3rs7370o5Uxpx/m0KguLS8sr1dXa2vrG5pa9vXOjkkwS6pGEJ7IdYUU5i6mnmea0nUqKRcRpKxpelH7rjkrFkvhaj1IaCtyPWY8RrI3UsY+cgNNbFAisB1LkWhZ+K1CsL3An/xYVTYsi7Nh1p+GMgeaJOyV1mKLZsT+CbkIyQWNNOFbKd51UhzmWmhFOi1qQmcGYDHGf+obGWFAV5uOTCnRglC7qJdK8WKOx+rsjx0KpkYhMZbmlmvVK8T/Pz3TvNMxZnGaaxmTyUS/jSCeozAd1maRE85EhmEhmdkVkgCUm2qRYMyG4syfPE++4cdZwr37CgCrswT4cggsncA6X0AQPCNzDIzzDi/VgPVmv1tuktGJNe3bhD6z3Lyy5njw=</latexit><latexit sha1_base64="dPmUh8gCgKy5CAuI33ExSQ6e7YE=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEiwVAkLsFWwMBaJ0EpJFDmu21q1nWA7SFWUb2DhV1gYALGysfE3OG2QoOVIlo7Ouff63hOnjCrtOF/WwuLS8spqba2+vrG5tW3v7N6qJJOYeDhhiezGSBFGBfE01Yx0U0kQjxnpxKPL0u/cE6loIm70OCUhRwNB+xQjbaTIPnYCRu5gwJEeSp5rWfidQNEBR1H+IyqSFkUY2Q2n6UwA54lbkQao0I7sz6CX4IwToTFDSvmuk+owR1JTzEhRDzIzGOERGhDfUIE4UWE+OamAh0bpwX4izRMaTtTfHTniSo15bCrLLdWsV4r/eX6m+2dhTkWaaSLw9KN+xqBOYJkP7FFJsGZjQxCW1OwK8RBJhLVJsW5CcGdPnifeSfO86V47jdZFlUYN7IMDcARccApa4Aq0gQcweABP4AW8Wo/Ws/VmvU9LF6yqZw/8gfXxDVQTnr4=</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit>



Result 1 : EWs to EWs to EWs …

p⇤/d2  tr[fW �sep]  q⇤/d2
<latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit>

tr[W (+)�sep] � 0
<latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit>

tr[W (�)�sep] � 0
<latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit>

EXPERIMENT FOR ESTIMATION



Structural Physical Approximation (SPA)

fW = (1� p⇤)W + p⇤
I ⌦ I

d2
<latexit sha1_base64="1+bJvmRLZRu7YYR32U2h/psKO1Q="></latexit><latexit sha1_base64="1+bJvmRLZRu7YYR32U2h/psKO1Q="></latexit><latexit sha1_base64="1+bJvmRLZRu7YYR32U2h/psKO1Q="></latexit><latexit sha1_base64="1+bJvmRLZRu7YYR32U2h/psKO1Q="></latexit>

p⇤ = min
fW�0

p
<latexit sha1_base64="RT26ZpgxcXCPllz7QCtsRQgIW7E=">AAACCnicbVBNS8NAEN34WetX1aOXpUUQDyURQT0IRS8eKxhbaGLYbKbt0s0m7m6UEnr34l/x4kHFq7/Am//G7cdBWx8MPN6bYWZemHKmtG1/W3PzC4tLy4WV4ura+sZmaWv7RiWZpODShCeyGRIFnAlwNdMcmqkEEoccGmHvYug37kEqlohr3U/Bj0lHsDajRBspKJXT2wN8hr2YiSD3HlgEmvEI8sbA68Adtgc4DUoVu2qPgGeJMyEVNEE9KH15UUKzGISmnCjVcuxU+zmRmlEOg6KXKUgJ7ZEOtAwVJAbl56NfBnjPKBFuJ9KU0Hik/p7ISaxUPw5NZ0x0V017Q/E/r5Xp9omfM5FmGgQdL2pnHOsED4PBEZNANe8bQqhk5lZMu0QSqk18RROCM/3yLHEPq6dV5+qoUjufpFFAu6iM9pGDjlENXaI6chFFj+gZvaI368l6sd6tj3HrnDWZ2UF/YH3+ADwomh4=</latexit><latexit sha1_base64="RT26ZpgxcXCPllz7QCtsRQgIW7E=">AAACCnicbVBNS8NAEN34WetX1aOXpUUQDyURQT0IRS8eKxhbaGLYbKbt0s0m7m6UEnr34l/x4kHFq7/Am//G7cdBWx8MPN6bYWZemHKmtG1/W3PzC4tLy4WV4ura+sZmaWv7RiWZpODShCeyGRIFnAlwNdMcmqkEEoccGmHvYug37kEqlohr3U/Bj0lHsDajRBspKJXT2wN8hr2YiSD3HlgEmvEI8sbA68Adtgc4DUoVu2qPgGeJMyEVNEE9KH15UUKzGISmnCjVcuxU+zmRmlEOg6KXKUgJ7ZEOtAwVJAbl56NfBnjPKBFuJ9KU0Hik/p7ISaxUPw5NZ0x0V017Q/E/r5Xp9omfM5FmGgQdL2pnHOsED4PBEZNANe8bQqhk5lZMu0QSqk18RROCM/3yLHEPq6dV5+qoUjufpFFAu6iM9pGDjlENXaI6chFFj+gZvaI368l6sd6tj3HrnDWZ2UF/YH3+ADwomh4=</latexit><latexit sha1_base64="RT26ZpgxcXCPllz7QCtsRQgIW7E=">AAACCnicbVBNS8NAEN34WetX1aOXpUUQDyURQT0IRS8eKxhbaGLYbKbt0s0m7m6UEnr34l/x4kHFq7/Am//G7cdBWx8MPN6bYWZemHKmtG1/W3PzC4tLy4WV4ura+sZmaWv7RiWZpODShCeyGRIFnAlwNdMcmqkEEoccGmHvYug37kEqlohr3U/Bj0lHsDajRBspKJXT2wN8hr2YiSD3HlgEmvEI8sbA68Adtgc4DUoVu2qPgGeJMyEVNEE9KH15UUKzGISmnCjVcuxU+zmRmlEOg6KXKUgJ7ZEOtAwVJAbl56NfBnjPKBFuJ9KU0Hik/p7ISaxUPw5NZ0x0V017Q/E/r5Xp9omfM5FmGgQdL2pnHOsED4PBEZNANe8bQqhk5lZMu0QSqk18RROCM/3yLHEPq6dV5+qoUjufpFFAu6iM9pGDjlENXaI6chFFj+gZvaI368l6sd6tj3HrnDWZ2UF/YH3+ADwomh4=</latexit><latexit sha1_base64="RT26ZpgxcXCPllz7QCtsRQgIW7E=">AAACCnicbVBNS8NAEN34WetX1aOXpUUQDyURQT0IRS8eKxhbaGLYbKbt0s0m7m6UEnr34l/x4kHFq7/Am//G7cdBWx8MPN6bYWZemHKmtG1/W3PzC4tLy4WV4ura+sZmaWv7RiWZpODShCeyGRIFnAlwNdMcmqkEEoccGmHvYug37kEqlohr3U/Bj0lHsDajRBspKJXT2wN8hr2YiSD3HlgEmvEI8sbA68Adtgc4DUoVu2qPgGeJMyEVNEE9KH15UUKzGISmnCjVcuxU+zmRmlEOg6KXKUgJ7ZEOtAwVJAbl56NfBnjPKBFuJ9KU0Hik/p7ISaxUPw5NZ0x0V017Q/E/r5Xp9omfM5FmGgQdL2pnHOsED4PBEZNANe8bQqhk5lZMu0QSqk18RROCM/3yLHEPq6dV5+qoUjufpFFAu6iM9pGDjlENXaI6chFFj+gZvaI368l6sd6tj3HrnDWZ2UF/YH3+ADwomh4=</latexit>

p 2 [0, 1]
<latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit>

tr[fW�sep] = (1� p⇤)tr[W�sep] + p⇤tr[
I ⌦ I

d2
�sep]

<latexit sha1_base64="52VXDbUsauqlY+ouWdYIOeHxAxE="></latexit><latexit sha1_base64="52VXDbUsauqlY+ouWdYIOeHxAxE="></latexit><latexit sha1_base64="52VXDbUsauqlY+ouWdYIOeHxAxE="></latexit><latexit sha1_base64="52VXDbUsauqlY+ouWdYIOeHxAxE="></latexit>

� 0
<latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit>

� p⇤tr[
I ⌦ I

d2
�sep]

<latexit sha1_base64="zIGbKrraKIqTrpw+nPuA39jNP90="></latexit><latexit sha1_base64="zIGbKrraKIqTrpw+nPuA39jNP90="></latexit><latexit sha1_base64="zIGbKrraKIqTrpw+nPuA39jNP90="></latexit><latexit sha1_base64="zIGbKrraKIqTrpw+nPuA39jNP90="></latexit>

= p⇤/d2
<latexit sha1_base64="9YHix5c30CIagmsEyH0I+ZD3s3M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPNSkCOpBKHrxWMHYYpuWzWbTLt1swu5GKKH/wosHFa/+HG/+G7dtDtr6YODx3gwz8/yEM6Vt+9sqLC2vrK4V10sbm1vbO+XdvQcVp5JQl8Q8li0fK8qZoK5mmtNWIimOfE6b/vBm4jefqFQsFvd6lFAvwn3BQkawNtLjFUq6J+g06NZ65YpdtadAi8TJSQVyNHrlr04QkzSiQhOOlWo7dqK9DEvNCKfjUidVNMFkiPu0bajAEVVeNr14jI6MEqAwlqaERlP190SGI6VGkW86I6wHat6biP957VSHF17GRJJqKshsUZhypGM0eR8FTFKi+cgQTCQztyIywBITbUIqmRCc+ZcXiVurXladu7NK/TpPowgHcAjH4MA51OEWGuACAQHP8ApvlrJerHfrY9ZasPKZffgD6/MH4uyPSg==</latexit><latexit sha1_base64="9YHix5c30CIagmsEyH0I+ZD3s3M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPNSkCOpBKHrxWMHYYpuWzWbTLt1swu5GKKH/wosHFa/+HG/+G7dtDtr6YODx3gwz8/yEM6Vt+9sqLC2vrK4V10sbm1vbO+XdvQcVp5JQl8Q8li0fK8qZoK5mmtNWIimOfE6b/vBm4jefqFQsFvd6lFAvwn3BQkawNtLjFUq6J+g06NZ65YpdtadAi8TJSQVyNHrlr04QkzSiQhOOlWo7dqK9DEvNCKfjUidVNMFkiPu0bajAEVVeNr14jI6MEqAwlqaERlP190SGI6VGkW86I6wHat6biP957VSHF17GRJJqKshsUZhypGM0eR8FTFKi+cgQTCQztyIywBITbUIqmRCc+ZcXiVurXladu7NK/TpPowgHcAjH4MA51OEWGuACAQHP8ApvlrJerHfrY9ZasPKZffgD6/MH4uyPSg==</latexit><latexit sha1_base64="9YHix5c30CIagmsEyH0I+ZD3s3M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPNSkCOpBKHrxWMHYYpuWzWbTLt1swu5GKKH/wosHFa/+HG/+G7dtDtr6YODx3gwz8/yEM6Vt+9sqLC2vrK4V10sbm1vbO+XdvQcVp5JQl8Q8li0fK8qZoK5mmtNWIimOfE6b/vBm4jefqFQsFvd6lFAvwn3BQkawNtLjFUq6J+g06NZ65YpdtadAi8TJSQVyNHrlr04QkzSiQhOOlWo7dqK9DEvNCKfjUidVNMFkiPu0bajAEVVeNr14jI6MEqAwlqaERlP190SGI6VGkW86I6wHat6biP957VSHF17GRJJqKshsUZhypGM0eR8FTFKi+cgQTCQztyIywBITbUIqmRCc+ZcXiVurXladu7NK/TpPowgHcAjH4MA51OEWGuACAQHP8ApvlrJerHfrY9ZasPKZffgD6/MH4uyPSg==</latexit><latexit sha1_base64="9YHix5c30CIagmsEyH0I+ZD3s3M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPNSkCOpBKHrxWMHYYpuWzWbTLt1swu5GKKH/wosHFa/+HG/+G7dtDtr6YODx3gwz8/yEM6Vt+9sqLC2vrK4V10sbm1vbO+XdvQcVp5JQl8Q8li0fK8qZoK5mmtNWIimOfE6b/vBm4jefqFQsFvd6lFAvwn3BQkawNtLjFUq6J+g06NZ65YpdtadAi8TJSQVyNHrlr04QkzSiQhOOlWo7dqK9DEvNCKfjUidVNMFkiPu0bajAEVVeNr14jI6MEqAwlqaERlP190SGI6VGkW86I6wHat6biP957VSHF17GRJJqKshsUZhypGM0eR8FTFKi+cgQTCQztyIywBITbUIqmRCc+ZcXiVurXladu7NK/TpPowgHcAjH4MA51OEWGuACAQHP8ApvlrJerHfrY9ZasPKZffgD6/MH4uyPSg==</latexit>

Detection scheme tr[W�sep] � 0
<latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit>

tr[fW�sep] � p⇤/d2
<latexit sha1_base64="PBGjXJuOAEHLwnA7qIG3VK71E1c=">AAACJHicbVBNS8NAEN34bf2qevSyWATxUJMiqOBB9OJRwVqhiWWzmdbF3STuTpQS8me8+Fe8eFDx4MXf4vZDUOuDgcd7M8zMC1MpDLruhzM2PjE5NT0zW5qbX1hcKi+vXJgk0xzqPJGJvgyZASliqKNACZepBqZCCY3w5rjnN+5AG5HE59hNIVCsE4u24Ayt1Cof+IrhtVY56qLp34sIUMgI8kbhG9FRrJV/NxhIiyLwO3BL06stuh1d1Vrlilt1+6CjxBuSChnitFV+9aOEZwpi5JIZ0/TcFIOcaRRcQlHyM7uF8RvWgaalMVNggrz/ZUE3rBLRdqJtxUj76s+JnCljuiq0nb2TzV+vJ/7nNTNs7wW5iNMMIeaDRe1MUkxoLzIaCQ0cZdcSxrWwt1J+zTTjaIMt2RC8vy+Pknqtul/1znYqh0fDNGbIGlknm8Qju+SQnJBTUiecPJAn8kJenUfn2Xlz3getY85wZpX8gvP5BXDYppU=</latexit><latexit sha1_base64="PBGjXJuOAEHLwnA7qIG3VK71E1c=">AAACJHicbVBNS8NAEN34bf2qevSyWATxUJMiqOBB9OJRwVqhiWWzmdbF3STuTpQS8me8+Fe8eFDx4MXf4vZDUOuDgcd7M8zMC1MpDLruhzM2PjE5NT0zW5qbX1hcKi+vXJgk0xzqPJGJvgyZASliqKNACZepBqZCCY3w5rjnN+5AG5HE59hNIVCsE4u24Ayt1Cof+IrhtVY56qLp34sIUMgI8kbhG9FRrJV/NxhIiyLwO3BL06stuh1d1Vrlilt1+6CjxBuSChnitFV+9aOEZwpi5JIZ0/TcFIOcaRRcQlHyM7uF8RvWgaalMVNggrz/ZUE3rBLRdqJtxUj76s+JnCljuiq0nb2TzV+vJ/7nNTNs7wW5iNMMIeaDRe1MUkxoLzIaCQ0cZdcSxrWwt1J+zTTjaIMt2RC8vy+Pknqtul/1znYqh0fDNGbIGlknm8Qju+SQnJBTUiecPJAn8kJenUfn2Xlz3getY85wZpX8gvP5BXDYppU=</latexit><latexit sha1_base64="PBGjXJuOAEHLwnA7qIG3VK71E1c=">AAACJHicbVBNS8NAEN34bf2qevSyWATxUJMiqOBB9OJRwVqhiWWzmdbF3STuTpQS8me8+Fe8eFDx4MXf4vZDUOuDgcd7M8zMC1MpDLruhzM2PjE5NT0zW5qbX1hcKi+vXJgk0xzqPJGJvgyZASliqKNACZepBqZCCY3w5rjnN+5AG5HE59hNIVCsE4u24Ayt1Cof+IrhtVY56qLp34sIUMgI8kbhG9FRrJV/NxhIiyLwO3BL06stuh1d1Vrlilt1+6CjxBuSChnitFV+9aOEZwpi5JIZ0/TcFIOcaRRcQlHyM7uF8RvWgaalMVNggrz/ZUE3rBLRdqJtxUj76s+JnCljuiq0nb2TzV+vJ/7nNTNs7wW5iNMMIeaDRe1MUkxoLzIaCQ0cZdcSxrWwt1J+zTTjaIMt2RC8vy+Pknqtul/1znYqh0fDNGbIGlknm8Qju+SQnJBTUiecPJAn8kJenUfn2Xlz3getY85wZpX8gvP5BXDYppU=</latexit><latexit sha1_base64="PBGjXJuOAEHLwnA7qIG3VK71E1c=">AAACJHicbVBNS8NAEN34bf2qevSyWATxUJMiqOBB9OJRwVqhiWWzmdbF3STuTpQS8me8+Fe8eFDx4MXf4vZDUOuDgcd7M8zMC1MpDLruhzM2PjE5NT0zW5qbX1hcKi+vXJgk0xzqPJGJvgyZASliqKNACZepBqZCCY3w5rjnN+5AG5HE59hNIVCsE4u24Ayt1Cof+IrhtVY56qLp34sIUMgI8kbhG9FRrJV/NxhIiyLwO3BL06stuh1d1Vrlilt1+6CjxBuSChnitFV+9aOEZwpi5JIZ0/TcFIOcaRRcQlHyM7uF8RvWgaalMVNggrz/ZUE3rBLRdqJtxUj76s+JnCljuiq0nb2TzV+vJ/7nNTNs7wW5iNMMIeaDRe1MUkxoLzIaCQ0cZdcSxrWwt1J+zTTjaIMt2RC8vy+Pknqtul/1znYqh0fDNGbIGlknm8Qju+SQnJBTUiecPJAn8kJenUfn2Xlz3getY85wZpX8gvP5BXDYppU=</latexit>

Proof.



positive and negative Structural Physical Approximation (SPA)

p 2 [0, 1]
<latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit>

fW (+) = (1� p⇤)W + p⇤
I ⌦ I

d2
<latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit>

pSPA
� 0

<latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit>

p⇤ = min
fW (+)�0

p
<latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit>

Detection scheme tr[W�sep] � 0
<latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit>

tr[fW (+)�sep] � p⇤/d2
<latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit>

nSPA fW (�) = (1� q⇤)W + q⇤
I ⌦ I

d2
<latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit>  0

<latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit>

Detection scheme tr[W�sep] � 0
<latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit>

tr[fW (�)�sep]  q⇤/d2
<latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit>

tr[fW (�)�sep] = (1� q⇤)tr[W�sep] + q⇤tr[
I ⌦ I

d2
�sep]

<latexit sha1_base64="hQj0TjIxMIfhO5xwmciRJbAvy2k="></latexit><latexit sha1_base64="hQj0TjIxMIfhO5xwmciRJbAvy2k="></latexit><latexit sha1_base64="hQj0TjIxMIfhO5xwmciRJbAvy2k="></latexit><latexit sha1_base64="hQj0TjIxMIfhO5xwmciRJbAvy2k="></latexit>

 0
<latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit>

� 0
<latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit>

 q⇤tr[
I ⌦ I

d2
�sep]

<latexit sha1_base64="2TGV5Mi3ETHUYf4qVa3aiPWL2lQ="></latexit><latexit sha1_base64="2TGV5Mi3ETHUYf4qVa3aiPWL2lQ="></latexit><latexit sha1_base64="2TGV5Mi3ETHUYf4qVa3aiPWL2lQ="></latexit><latexit sha1_base64="2TGV5Mi3ETHUYf4qVa3aiPWL2lQ="></latexit>

= q⇤/d2
<latexit sha1_base64="mw63MPIQEdH8rZJL0sT96tTrc4E=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSKIh5oUQT0IRS8eKxhbbNOy2WzapZtN3N0IJfRfePGg4tWf481/47bNQVsfDDzem2Fmnp9wprRtf1sLi0vLK6uFteL6xubWdmln917FqSTUJTGPZdPHinImqKuZ5rSZSIojn9OGP7ge+40nKhWLxZ0eJtSLcE+wkBGsjfRwiR47x+gk6FS7pbJdsSdA88TJSRly1Lulr3YQkzSiQhOOlWo5dqK9DEvNCKejYjtVNMFkgHu0ZajAEVVeNrl4hA6NEqAwlqaERhP190SGI6WGkW86I6z7atYbi/95rVSH517GRJJqKsh0UZhypGM0fh8FTFKi+dAQTCQztyLSxxITbUIqmhCc2ZfniVutXFSc29Ny7SpPowD7cABH4MAZ1OAG6uACAQHP8ApvlrJerHfrY9q6YOUze/AH1ucP5HaPSw==</latexit><latexit sha1_base64="mw63MPIQEdH8rZJL0sT96tTrc4E=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSKIh5oUQT0IRS8eKxhbbNOy2WzapZtN3N0IJfRfePGg4tWf481/47bNQVsfDDzem2Fmnp9wprRtf1sLi0vLK6uFteL6xubWdmln917FqSTUJTGPZdPHinImqKuZ5rSZSIojn9OGP7ge+40nKhWLxZ0eJtSLcE+wkBGsjfRwiR47x+gk6FS7pbJdsSdA88TJSRly1Lulr3YQkzSiQhOOlWo5dqK9DEvNCKejYjtVNMFkgHu0ZajAEVVeNrl4hA6NEqAwlqaERhP190SGI6WGkW86I6z7atYbi/95rVSH517GRJJqKsh0UZhypGM0fh8FTFKi+dAQTCQztyLSxxITbUIqmhCc2ZfniVutXFSc29Ny7SpPowD7cABH4MAZ1OAG6uACAQHP8ApvlrJerHfrY9q6YOUze/AH1ucP5HaPSw==</latexit><latexit sha1_base64="mw63MPIQEdH8rZJL0sT96tTrc4E=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSKIh5oUQT0IRS8eKxhbbNOy2WzapZtN3N0IJfRfePGg4tWf481/47bNQVsfDDzem2Fmnp9wprRtf1sLi0vLK6uFteL6xubWdmln917FqSTUJTGPZdPHinImqKuZ5rSZSIojn9OGP7ge+40nKhWLxZ0eJtSLcE+wkBGsjfRwiR47x+gk6FS7pbJdsSdA88TJSRly1Lulr3YQkzSiQhOOlWo5dqK9DEvNCKejYjtVNMFkgHu0ZajAEVVeNrl4hA6NEqAwlqaERhP190SGI6WGkW86I6z7atYbi/95rVSH517GRJJqKsh0UZhypGM0fh8FTFKi+dAQTCQztyLSxxITbUIqmhCc2ZfniVutXFSc29Ny7SpPowD7cABH4MAZ1OAG6uACAQHP8ApvlrJerHfrY9q6YOUze/AH1ucP5HaPSw==</latexit><latexit sha1_base64="mw63MPIQEdH8rZJL0sT96tTrc4E=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSKIh5oUQT0IRS8eKxhbbNOy2WzapZtN3N0IJfRfePGg4tWf481/47bNQVsfDDzem2Fmnp9wprRtf1sLi0vLK6uFteL6xubWdmln917FqSTUJTGPZdPHinImqKuZ5rSZSIojn9OGP7ge+40nKhWLxZ0eJtSLcE+wkBGsjfRwiR47x+gk6FS7pbJdsSdA88TJSRly1Lulr3YQkzSiQhOOlWo5dqK9DEvNCKejYjtVNMFkgHu0ZajAEVVeNrl4hA6NEqAwlqaERhP190SGI6WGkW86I6z7atYbi/95rVSH517GRJJqKsh0UZhypGM0fh8FTFKi+dAQTCQztyLSxxITbUIqmhCc2ZfniVutXFSc29Ny7SpPowD7cABH4MAZ1OAG6uACAQHP8ApvlrJerHfrY9q6YOUze/AH1ucP5HaPSw==</latexit>

Proof.

<latexit sha1_base64="iVnrsJPr3n52khhI/vP93Y7nvwc=">AAACEXicbVDJSgNBEO1xjXEb9eilMQhRMMyIqBch6MVjBLNAJgk9PZWkSc+S7h41DPMLXvwVLx4U8erNm39jZzlo4oOCx3tVVNVzI86ksqxvY25+YXFpObOSXV1b39g0t7YrMowFhTINeShqLpHAWQBlxRSHWiSA+C6Hqtu7GvrVOxCShcGtGkTQ8EknYG1GidJSy8z3m4f4Ajs+eWglzj3zQDHuQVJNm0n+6CB1OtDHVor7LTNnFawR8CyxJySHJii1zC/HC2nsQ6AoJ1LWbStSjYQIxSiHNOvEEiJCe6QDdU0D4oNsJKOPUryvFQ+3Q6ErUHik/p5IiC/lwHd1p09UV057Q/E/rx6r9nkjYUEUKwjoeFE75liFeBgP9pgAqvhAE0IF07di2iWCUKVDzOoQ7OmXZ0nluGCfFqybk1zxchJHBu2iPZRHNjpDRXSNSqiMKHpEz+gVvRlPxovxbnyMW+eMycwO+gPj8wfUXZxj</latexit>

q⇤ = max
fW (�)�0

q

<latexit sha1_base64="mv5l3Vja0gLQ6+SxDqTVtVxkOM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20OWn0w8Hhvhpl5QSKFQdf9cgpLyyura8X10sbm1vZOeXevaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsYXU/91iPXRsTqHscJ9yM6UCIUjKKV7h4uvV654lbdGchf4uWkAjnqvfJntx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IkVX6JIy1LYVkpv6cyGhkzDgKbGdEcWgWvan4n9dJMbzwM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWX/5LmSdU7q7q3p5XaVR5HEQ7gEI7Bg3OowQ3UoQEMBvAEL/DqSOfZeXPe560FJ5/Zh19wPr4B0HiNfQ==</latexit>

q > 1



positive and negative Structural Physical Approximation (SPA)

p 2 [0, 1]
<latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit>

fW (+) = (1� p⇤)W + p⇤
I ⌦ I

d2
<latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit>

pSPA

� 0
<latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit>

p⇤ = min
fW (+)�0

p
<latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit>

nSPA fW (�) = (1� q⇤)W + q⇤
I ⌦ I

d2
<latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit>

 0
<latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit>

<latexit sha1_base64="iVnrsJPr3n52khhI/vP93Y7nvwc=">AAACEXicbVDJSgNBEO1xjXEb9eilMQhRMMyIqBch6MVjBLNAJgk9PZWkSc+S7h41DPMLXvwVLx4U8erNm39jZzlo4oOCx3tVVNVzI86ksqxvY25+YXFpObOSXV1b39g0t7YrMowFhTINeShqLpHAWQBlxRSHWiSA+C6Hqtu7GvrVOxCShcGtGkTQ8EknYG1GidJSy8z3m4f4Ajs+eWglzj3zQDHuQVJNm0n+6CB1OtDHVor7LTNnFawR8CyxJySHJii1zC/HC2nsQ6AoJ1LWbStSjYQIxSiHNOvEEiJCe6QDdU0D4oNsJKOPUryvFQ+3Q6ErUHik/p5IiC/lwHd1p09UV057Q/E/rx6r9nkjYUEUKwjoeFE75liFeBgP9pgAqvhAE0IF07di2iWCUKVDzOoQ7OmXZ0nluGCfFqybk1zxchJHBu2iPZRHNjpDRXSNSqiMKHpEz+gVvRlPxovxbnyMW+eMycwO+gPj8wfUXZxj</latexit>

q⇤ = max
fW (�)�0

q
<latexit sha1_base64="mv5l3Vja0gLQ6+SxDqTVtVxkOM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20OWn0w8Hhvhpl5QSKFQdf9cgpLyyura8X10sbm1vZOeXevaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsYXU/91iPXRsTqHscJ9yM6UCIUjKKV7h4uvV654lbdGchf4uWkAjnqvfJntx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IkVX6JIy1LYVkpv6cyGhkzDgKbGdEcWgWvan4n9dJMbzwM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWX/5LmSdU7q7q3p5XaVR5HEQ7gEI7Bg3OowQ3UoQEMBvAEL/DqSOfZeXPe560FJ5/Zh19wPr4B0HiNfQ==</latexit>

q > 1

Detection scheme tr[W�sep] � 0
<latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit>

tr[fW (+)�sep] � p⇤/d2
<latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit>

tr[fW (�)�sep]  q⇤/d2
<latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit>



positive and negative Structural Physical Approximation (SPA)

p 2 [0, 1]
<latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit>

fW (+) = (1� p⇤)W + p⇤
I ⌦ I

d2
<latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit>

pSPA

� 0
<latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit>

p⇤ = min
fW (+)�0

p
<latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit>

nSPA fW (�) = (1� q⇤)W + q⇤
I ⌦ I

d2
<latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit>

 0
<latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit>

<latexit sha1_base64="iVnrsJPr3n52khhI/vP93Y7nvwc=">AAACEXicbVDJSgNBEO1xjXEb9eilMQhRMMyIqBch6MVjBLNAJgk9PZWkSc+S7h41DPMLXvwVLx4U8erNm39jZzlo4oOCx3tVVNVzI86ksqxvY25+YXFpObOSXV1b39g0t7YrMowFhTINeShqLpHAWQBlxRSHWiSA+C6Hqtu7GvrVOxCShcGtGkTQ8EknYG1GidJSy8z3m4f4Ajs+eWglzj3zQDHuQVJNm0n+6CB1OtDHVor7LTNnFawR8CyxJySHJii1zC/HC2nsQ6AoJ1LWbStSjYQIxSiHNOvEEiJCe6QDdU0D4oNsJKOPUryvFQ+3Q6ErUHik/p5IiC/lwHd1p09UV057Q/E/rx6r9nkjYUEUKwjoeFE75liFeBgP9pgAqvhAE0IF07di2iWCUKVDzOoQ7OmXZ0nluGCfFqybk1zxchJHBu2iPZRHNjpDRXSNSqiMKHpEz+gVvRlPxovxbnyMW+eMycwO+gPj8wfUXZxj</latexit>

q⇤ = max
fW (�)�0

q
<latexit sha1_base64="mv5l3Vja0gLQ6+SxDqTVtVxkOM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20OWn0w8Hhvhpl5QSKFQdf9cgpLyyura8X10sbm1vZOeXevaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsYXU/91iPXRsTqHscJ9yM6UCIUjKKV7h4uvV654lbdGchf4uWkAjnqvfJntx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IkVX6JIy1LYVkpv6cyGhkzDgKbGdEcWgWvan4n9dJMbzwM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWX/5LmSdU7q7q3p5XaVR5HEQ7gEI7Bg3OowQ3UoQEMBvAEL/DqSOfZeXPe560FJ5/Zh19wPr4B0HiNfQ==</latexit>

q > 1

W
<latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit>

fW (+)
<latexit sha1_base64="j4jGh0Aj0I7DRDIC6jKCzvqtL5Y=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahIpREBPVW9OKxgrGFNpbNZtIu3WzC7kYpIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zM8xNGpbLtb6O0tLyyulZer2xsbm3vmLt7dzJOBQGXxCwWHR9LYJSDq6hi0EkE4Mhn0PZHVxO//QBC0pjfqnECXoQHnIaUYKWlvlntPdIAFGUBZO38PqsfH+V9s2Y37CmsReIUpIYKtPrmVy+ISRoBV4RhKbuOnSgvw0JRwiCv9FIJCSYjPICuphxHIL1senxuHWolsMJY6OLKmqq/JzIcSTmOfN0ZYTWU895E/M/rpio89zLKk1QBJ7NFYcosFVuTJKyACiCKjTXBRFB9q0WGWGCidF4VHYIz//IicU8aFw3n5rTWvCzSKKN9dIDqyEFnqImuUQu5iKAxekav6M14Ml6Md+Nj1loyipkq+gPj8wff9pR1</latexit><latexit sha1_base64="j4jGh0Aj0I7DRDIC6jKCzvqtL5Y=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahIpREBPVW9OKxgrGFNpbNZtIu3WzC7kYpIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zM8xNGpbLtb6O0tLyyulZer2xsbm3vmLt7dzJOBQGXxCwWHR9LYJSDq6hi0EkE4Mhn0PZHVxO//QBC0pjfqnECXoQHnIaUYKWlvlntPdIAFGUBZO38PqsfH+V9s2Y37CmsReIUpIYKtPrmVy+ISRoBV4RhKbuOnSgvw0JRwiCv9FIJCSYjPICuphxHIL1senxuHWolsMJY6OLKmqq/JzIcSTmOfN0ZYTWU895E/M/rpio89zLKk1QBJ7NFYcosFVuTJKyACiCKjTXBRFB9q0WGWGCidF4VHYIz//IicU8aFw3n5rTWvCzSKKN9dIDqyEFnqImuUQu5iKAxekav6M14Ml6Md+Nj1loyipkq+gPj8wff9pR1</latexit><latexit sha1_base64="j4jGh0Aj0I7DRDIC6jKCzvqtL5Y=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahIpREBPVW9OKxgrGFNpbNZtIu3WzC7kYpIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zM8xNGpbLtb6O0tLyyulZer2xsbm3vmLt7dzJOBQGXxCwWHR9LYJSDq6hi0EkE4Mhn0PZHVxO//QBC0pjfqnECXoQHnIaUYKWlvlntPdIAFGUBZO38PqsfH+V9s2Y37CmsReIUpIYKtPrmVy+ISRoBV4RhKbuOnSgvw0JRwiCv9FIJCSYjPICuphxHIL1senxuHWolsMJY6OLKmqq/JzIcSTmOfN0ZYTWU895E/M/rpio89zLKk1QBJ7NFYcosFVuTJKyACiCKjTXBRFB9q0WGWGCidF4VHYIz//IicU8aFw3n5rTWvCzSKKN9dIDqyEFnqImuUQu5iKAxekav6M14Ml6Md+Nj1loyipkq+gPj8wff9pR1</latexit><latexit sha1_base64="j4jGh0Aj0I7DRDIC6jKCzvqtL5Y=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahIpREBPVW9OKxgrGFNpbNZtIu3WzC7kYpIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zM8xNGpbLtb6O0tLyyulZer2xsbm3vmLt7dzJOBQGXxCwWHR9LYJSDq6hi0EkE4Mhn0PZHVxO//QBC0pjfqnECXoQHnIaUYKWlvlntPdIAFGUBZO38PqsfH+V9s2Y37CmsReIUpIYKtPrmVy+ISRoBV4RhKbuOnSgvw0JRwiCv9FIJCSYjPICuphxHIL1senxuHWolsMJY6OLKmqq/JzIcSTmOfN0ZYTWU895E/M/rpio89zLKk1QBJ7NFYcosFVuTJKyACiCKjTXBRFB9q0WGWGCidF4VHYIz//IicU8aFw3n5rTWvCzSKKN9dIDqyEFnqImuUQu5iKAxekav6M14Ml6Md+Nj1loyipkq+gPj8wff9pR1</latexit>

fW (�)
<latexit sha1_base64="NtkP24vHHUMlqkg+euZ9aQ7VrUg=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahHiyJCOqt6MVjBWMLbSybzaRdutmE3Y1SQvwrXjyoePWPePPfuG1z0NYHA4/3ZpiZ5yeMSmXb30ZpaXllda28XtnY3NreMXf37mScCgIuiVksOj6WwCgHV1HFoJMIwJHPoO2PriZ++wGEpDG/VeMEvAgPOA0pwUpLfbPae6QBKMoCyNr5fVY/Psr7Zs1u2FNYi8QpSA0VaPXNr14QkzQCrgjDUnYdO1FehoWihEFe6aUSEkxGeABdTTmOQHrZ9PjcOtRKYIWx0MWVNVV/T2Q4knIc+bozwmoo572J+J/XTVV47mWUJ6kCTmaLwpRZKrYmSVgBFUAUG2uCiaD6VosMscBE6bwqOgRn/uVF4p40LhrOzWmteVmkUUb76ADVkYPOUBNdoxZyEUFj9Ixe0ZvxZLwY78bHrLVkFDNV9AfG5w/jAJR3</latexit><latexit sha1_base64="NtkP24vHHUMlqkg+euZ9aQ7VrUg=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahHiyJCOqt6MVjBWMLbSybzaRdutmE3Y1SQvwrXjyoePWPePPfuG1z0NYHA4/3ZpiZ5yeMSmXb30ZpaXllda28XtnY3NreMXf37mScCgIuiVksOj6WwCgHV1HFoJMIwJHPoO2PriZ++wGEpDG/VeMEvAgPOA0pwUpLfbPae6QBKMoCyNr5fVY/Psr7Zs1u2FNYi8QpSA0VaPXNr14QkzQCrgjDUnYdO1FehoWihEFe6aUSEkxGeABdTTmOQHrZ9PjcOtRKYIWx0MWVNVV/T2Q4knIc+bozwmoo572J+J/XTVV47mWUJ6kCTmaLwpRZKrYmSVgBFUAUG2uCiaD6VosMscBE6bwqOgRn/uVF4p40LhrOzWmteVmkUUb76ADVkYPOUBNdoxZyEUFj9Ixe0ZvxZLwY78bHrLVkFDNV9AfG5w/jAJR3</latexit><latexit sha1_base64="NtkP24vHHUMlqkg+euZ9aQ7VrUg=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahHiyJCOqt6MVjBWMLbSybzaRdutmE3Y1SQvwrXjyoePWPePPfuG1z0NYHA4/3ZpiZ5yeMSmXb30ZpaXllda28XtnY3NreMXf37mScCgIuiVksOj6WwCgHV1HFoJMIwJHPoO2PriZ++wGEpDG/VeMEvAgPOA0pwUpLfbPae6QBKMoCyNr5fVY/Psr7Zs1u2FNYi8QpSA0VaPXNr14QkzQCrgjDUnYdO1FehoWihEFe6aUSEkxGeABdTTmOQHrZ9PjcOtRKYIWx0MWVNVV/T2Q4knIc+bozwmoo572J+J/XTVV47mWUJ6kCTmaLwpRZKrYmSVgBFUAUG2uCiaD6VosMscBE6bwqOgRn/uVF4p40LhrOzWmteVmkUUb76ADVkYPOUBNdoxZyEUFj9Ixe0ZvxZLwY78bHrLVkFDNV9AfG5w/jAJR3</latexit><latexit sha1_base64="NtkP24vHHUMlqkg+euZ9aQ7VrUg=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahHiyJCOqt6MVjBWMLbSybzaRdutmE3Y1SQvwrXjyoePWPePPfuG1z0NYHA4/3ZpiZ5yeMSmXb30ZpaXllda28XtnY3NreMXf37mScCgIuiVksOj6WwCgHV1HFoJMIwJHPoO2PriZ++wGEpDG/VeMEvAgPOA0pwUpLfbPae6QBKMoCyNr5fVY/Psr7Zs1u2FNYi8QpSA0VaPXNr14QkzQCrgjDUnYdO1FehoWihEFe6aUSEkxGeABdTTmOQHrZ9PjcOtRKYIWx0MWVNVV/T2Q4knIc+bozwmoo572J+J/XTVV47mWUJ6kCTmaLwpRZKrYmSVgBFUAUG2uCiaD6VosMscBE6bwqOgRn/uVF4p40LhrOzWmteVmkUUb76ADVkYPOUBNdoxZyEUFj9Ixe0ZvxZLwY78bHrLVkFDNV9AfG5w/jAJR3</latexit>

Given 

Question: does the converse work? fW = fW (+) = fW (�)
<latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit><latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit><latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit><latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit>

W (+)
<latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit><latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit><latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit><latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit>

W (�)
<latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit><latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit><latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit><latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit>

tr[W�sep] � 0
<latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit>

tr[fW (�)�sep]  q⇤/d2
<latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit>

tr[fW (+)�sep] � p⇤/d2
<latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit>



positive and negative Structural Physical Approximation (SPA)

p 2 [0, 1]
<latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit>

pSPA

p⇤ = min
fW (+)�0

p
<latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9 ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9 ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9 ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9 ZkZhv9gfX5AympnCw=</latexit>

nSPA

� 0
<latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit>

fW (+) = (1� p⇤)W + p⇤
I ⌦ I

d2
<latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit>

fW = fW (+) = (1� p⇤)W (+) + p⇤
I ⌦ I

d2
<latexit sha1_base64="Qvkc4cE1VMmpl4tjL3v4y8Vifko="></latexit><latexit sha1_base64="Qvkc4cE1VMmpl4tjL3v4y8Vifko="></latexit><latexit sha1_base64="Qvkc4cE1VMmpl4tjL3v4y8Vifko="></latexit><latexit sha1_base64="Qvkc4cE1VMmpl4tjL3v4y8Vifko="></latexit>

fW (�) = (1� q⇤)W + q⇤
I ⌦ I

d2
<latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit>  0

<latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit>

fW = fW (�) = (1� q⇤)W (�) + q⇤
I ⌦ I

d2
<latexit sha1_base64="TAcIReUSIxe5cUyVVp3zOiO+f5Y="></latexit><latexit sha1_base64="TAcIReUSIxe5cUyVVp3zOiO+f5Y="></latexit><latexit sha1_base64="TAcIReUSIxe5cUyVVp3zOiO+f5Y="></latexit><latexit sha1_base64="TAcIReUSIxe5cUyVVp3zOiO+f5Y="></latexit>

Conversely! fW = fW (+) = fW (�)
<latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit><latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit><latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit><latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit>

W (+)
<latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit><latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit><latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit><latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit>

W (�)
<latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit><latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit><latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit><latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit>

tr[fW �sep] � p⇤/d2
<latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="VS/bEfGX0MBj771lE71yNZMBQbE=">AAAB43icbVBNS8NAEJ34WeNX9eplsQieSuJFvQlePFYwttCGstls2qWb3bA7EUroH/DgRfHqf/Lmv3H7AWrrg4HHezPMzEsKKSwGwZe3tr6xubVd2/F39/z9g8P60aPVpWE8Ylpq00mo5VIoHqFAyTuF4TRPJG8no9up337ixgqtHnBc8DinAyUywSg6qdWvN4JmMANZJeGCNGCBfv2zl2pW5lwhk9TabhgUGFfUoGCST/xeaXlB2YgOeNdRRXNu42p25oScOSUlmTauFJKZ+nuiorm14zxxnTnFoV32puJ/XrfE7CquhCpK5IrNF2WlJKjJ9GeSCsMZyrEjlBnhbiVsSA1l6JLxXQbh8serJLpoXjfD+58soAYncArnEMIl3MAdtCACBik8w6s39F68N+993rjmLSaO4Q+8j2+HtIrW</latexit><latexit sha1_base64="YQR/7FT0W2pui7GiJEQgoSfIGWM="></latexit><latexit sha1_base64="YQR/7FT0W2pui7GiJEQgoSfIGWM="></latexit><latexit sha1_base64="OaI1CmmebD7uqQoIDFik6qRji+s=">AAACKHicbVBNS8NAEN34bf2qevSyWATxUJNe1FvRi0cFa4UmLZvNtC7uJnF3opSQv+PFv+JFQaVXf4nbD8GvBwOP92aYmRemUhh03YEzNT0zOze/sFhaWl5ZXSuvb1yaJNMcGjyRib4KmQEpYmigQAlXqQamQgnN8OZk6DfvQBuRxBfYTyFQrBeLruAMrdQp133F8FqrHHXR8u9FBChkBHmzaOcF9Y3oKdbJv5oMpEURUL8HtzRt7+1H7VqnXHGr7gj0L/EmpEImOOuUX/wo4ZmCGLlkxrQ8N8UgZxoFl1CU/MxuYfyG9aBlacwUmCAffVrQHatEtJtoWzHSkfp9ImfKmL4KbefwZPPbG4r/ea0Mu4dBLuI0Q4j5eFE3kxQTOoyNRkIDR9m3hHEt7K2UXzPNONpwSzYE7/fLf0mjVj2qeudupX48SWOBbJFtsks8ckDq5JSckQbh5IE8kVfy5jw6z867Mxi3TjmTmU3yA87HJ5khqC8=</latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit>

tr[W (+)�sep] � 0
<latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit>

tr[W (�)�sep] � 0
<latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit>

tr[fW �sep]  q⇤/d2
<latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit><latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit><latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit><latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit>

<latexit sha1_base64="iVnrsJPr3n52khhI/vP93Y7nvwc=">AAACEXicbVDJSgNBEO1xjXEb9eilMQhRMMyIqBch6MVjBLNAJgk9PZWkSc+S7h41DPMLXvwVLx4U8erNm39jZzlo4oOCx3tVVNVzI86ksqxvY25+YXFpObOSXV1b39g0t7YrMowFhTINeShqLpHAWQBlxRSHWiSA+C6Hqtu7GvrVOxCShcGtGkTQ8EknYG1GidJSy8z3m4f4Ajs+eWglzj3zQDHuQVJNm0n+6CB1OtDHVor7LTNnFawR8CyxJySHJii1zC/HC2nsQ6AoJ1LWbStSjYQIxSiHNOvEEiJCe6QDdU0D4oNsJKOPUryvFQ+3Q6ErUHik/p5IiC/lwHd1p09UV057Q/E/rx6r9nkjYUEUKwjoeFE75liFeBgP9pgAqvhAE0IF07di2iWCUKVDzOoQ7OmXZ0nluGCfFqybk1zxchJHBu2iPZRHNjpDRXSNSqiMKHpEz+gVvRlPxovxbnyMW+eMycwO+gPj8wfUXZxj</latexit>

q⇤ = max
fW (�)�0

q

<latexit sha1_base64="mv5l3Vja0gLQ6+SxDqTVtVxkOM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20OWn0w8Hhvhpl5QSKFQdf9cgpLyyura8X10sbm1vZOeXevaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsYXU/91iPXRsTqHscJ9yM6UCIUjKKV7h4uvV654lbdGchf4uWkAjnqvfJntx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IkVX6JIy1LYVkpv6cyGhkzDgKbGdEcWgWvan4n9dJMbzwM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWX/5LmSdU7q7q3p5XaVR5HEQ7gEI7Bg3OowQ3UoQEMBvAEL/DqSOfZeXPe560FJ5/Zh19wPr4B0HiNfQ==</latexit>

q > 1



positive and negative Structural Physical Approximation (SPA)

tr[fW �sep] � p⇤/d2
<latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="VS/bEfGX0MBj771lE71yNZMBQbE=">AAAB43icbVBNS8NAEJ34WeNX9eplsQieSuJFvQlePFYwttCGstls2qWb3bA7EUroH/DgRfHqf/Lmv3H7AWrrg4HHezPMzEsKKSwGwZe3tr6xubVd2/F39/z9g8P60aPVpWE8Ylpq00mo5VIoHqFAyTuF4TRPJG8no9up337ixgqtHnBc8DinAyUywSg6qdWvN4JmMANZJeGCNGCBfv2zl2pW5lwhk9TabhgUGFfUoGCST/xeaXlB2YgOeNdRRXNu42p25oScOSUlmTauFJKZ+nuiorm14zxxnTnFoV32puJ/XrfE7CquhCpK5IrNF2WlJKjJ9GeSCsMZyrEjlBnhbiVsSA1l6JLxXQbh8serJLpoXjfD+58soAYncArnEMIl3MAdtCACBik8w6s39F68N+993rjmLSaO4Q+8j2+HtIrW</latexit><latexit sha1_base64="YQR/7FT0W2pui7GiJEQgoSfIGWM="></latexit><latexit sha1_base64="YQR/7FT0W2pui7GiJEQgoSfIGWM="></latexit><latexit sha1_base64="OaI1CmmebD7uqQoIDFik6qRji+s=">AAACKHicbVBNS8NAEN34bf2qevSyWATxUJNe1FvRi0cFa4UmLZvNtC7uJnF3opSQv+PFv+JFQaVXf4nbD8GvBwOP92aYmRemUhh03YEzNT0zOze/sFhaWl5ZXSuvb1yaJNMcGjyRib4KmQEpYmigQAlXqQamQgnN8OZk6DfvQBuRxBfYTyFQrBeLruAMrdQp133F8FqrHHXR8u9FBChkBHmzaOcF9Y3oKdbJv5oMpEURUL8HtzRt7+1H7VqnXHGr7gj0L/EmpEImOOuUX/wo4ZmCGLlkxrQ8N8UgZxoFl1CU/MxuYfyG9aBlacwUmCAffVrQHatEtJtoWzHSkfp9ImfKmL4KbefwZPPbG4r/ea0Mu4dBLuI0Q4j5eFE3kxQTOoyNRkIDR9m3hHEt7K2UXzPNONpwSzYE7/fLf0mjVj2qeudupX48SWOBbJFtsks8ckDq5JSckQbh5IE8kVfy5jw6z867Mxi3TjmTmU3yA87HJ5khqC8=</latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit>

tr[W (+)�sep] � 0
<latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit>

tr[W (�)�sep] � 0
<latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit>

tr[fW �sep]  q⇤/d2
<latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit><latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit><latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit><latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit>

p⇤/d2  tr[fW �sep]  q⇤/d2
<latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit>

Detection scheme : Detecting entanglement TWICE

tr[W (+)�sep] � 0
<latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit>

tr[W (�)�sep] � 0
<latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit>

EXPERIMENT FOR ESTIMATION



On the level of standard EWs

p⇤/d2  tr[fW �sep]  q⇤/d2
<latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit>

tr[W (+)�sep] � 0
<latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit>

tr[W (�)�sep] � 0
<latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit>

EXPERIMENT FOR ESTIMATION

0  tr[W (�)�sep] 
1

d2
q⇤ � p⇤

q⇤ � 1
<latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit><latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit><latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit><latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit>

tr[W (+)�sep] � 0
<latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit>

EXPERIMENT FOR ESTIMATION



Remarks.

1. p &n SPA are valid in multipartite systems

2. To detect entangled states, I don’t need EWs nor positive operators

p⇤/d2  tr[fW �sep]  q⇤/d2
<latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit>

0  tr[W (�)�sep] 
1

d2
q⇤ � p⇤

q⇤ � 1
<latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit><latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit><latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit><latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit>



Mirrored Entanglement Witnesses (Local Measurements + CC), EW 2.0…

nW + n
0
W

0
= cIA ⌦ IB

<latexit sha1_base64="hiVKi5gAUGQ9Fk5Xw8SLkcZbPG8=">AAACCXicbVDLSgMxFM34rPU16tJNsIiCUGZE0I1Q68buKthOoR2HTJq2oZlkSDJCGbp146+4caGIW//AnX9jpp2Fth5IOJxzL/feE8aMKu0439bC4tLyymphrbi+sbm1be/sNpVIJCYNLJiQrRApwignDU01I61YEhSFjHjh8DrzvQciFRX8To9i4keoz2mPYqSNFNiQeyf8Pj0ae9kHLyGuBVewIzSNiIK1oBrYJafsTADniZuTEshRD+yvTlfgJCJcY4aUartOrP0USU0xI+NiJ1EkRniI+qRtKEdmkJ9OLhnDQ6N0YU9I87iGE/V3R4oipUZRaCojpAdq1svE/7x2onsXfkp5nGjC8XRQL2FQC5jFArtUEqzZyBCEJTW7QjxAEmFtwiuaENzZk+dJ87TsOmX39qxUqeZxFMA+OADHwAXnoAJuQB00AAaP4Bm8gjfryXqx3q2PaemClffsgT+wPn8AzPSYeg==</latexit><latexit sha1_base64="hiVKi5gAUGQ9Fk5Xw8SLkcZbPG8=">AAACCXicbVDLSgMxFM34rPU16tJNsIiCUGZE0I1Q68buKthOoR2HTJq2oZlkSDJCGbp146+4caGIW//AnX9jpp2Fth5IOJxzL/feE8aMKu0439bC4tLyymphrbi+sbm1be/sNpVIJCYNLJiQrRApwignDU01I61YEhSFjHjh8DrzvQciFRX8To9i4keoz2mPYqSNFNiQeyf8Pj0ae9kHLyGuBVewIzSNiIK1oBrYJafsTADniZuTEshRD+yvTlfgJCJcY4aUartOrP0USU0xI+NiJ1EkRniI+qRtKEdmkJ9OLhnDQ6N0YU9I87iGE/V3R4oipUZRaCojpAdq1svE/7x2onsXfkp5nGjC8XRQL2FQC5jFArtUEqzZyBCEJTW7QjxAEmFtwiuaENzZk+dJ87TsOmX39qxUqeZxFMA+OADHwAXnoAJuQB00AAaP4Bm8gjfryXqx3q2PaemClffsgT+wPn8AzPSYeg==</latexit><latexit sha1_base64="hiVKi5gAUGQ9Fk5Xw8SLkcZbPG8=">AAACCXicbVDLSgMxFM34rPU16tJNsIiCUGZE0I1Q68buKthOoR2HTJq2oZlkSDJCGbp146+4caGIW//AnX9jpp2Fth5IOJxzL/feE8aMKu0439bC4tLyymphrbi+sbm1be/sNpVIJCYNLJiQrRApwignDU01I61YEhSFjHjh8DrzvQciFRX8To9i4keoz2mPYqSNFNiQeyf8Pj0ae9kHLyGuBVewIzSNiIK1oBrYJafsTADniZuTEshRD+yvTlfgJCJcY4aUartOrP0USU0xI+NiJ1EkRniI+qRtKEdmkJ9OLhnDQ6N0YU9I87iGE/V3R4oipUZRaCojpAdq1svE/7x2onsXfkp5nGjC8XRQL2FQC5jFArtUEqzZyBCEJTW7QjxAEmFtwiuaENzZk+dJ87TsOmX39qxUqeZxFMA+OADHwAXnoAJuQB00AAaP4Bm8gjfryXqx3q2PaemClffsgT+wPn8AzPSYeg==</latexit><latexit sha1_base64="hiVKi5gAUGQ9Fk5Xw8SLkcZbPG8=">AAACCXicbVDLSgMxFM34rPU16tJNsIiCUGZE0I1Q68buKthOoR2HTJq2oZlkSDJCGbp146+4caGIW//AnX9jpp2Fth5IOJxzL/feE8aMKu0439bC4tLyymphrbi+sbm1be/sNpVIJCYNLJiQrRApwignDU01I61YEhSFjHjh8DrzvQciFRX8To9i4keoz2mPYqSNFNiQeyf8Pj0ae9kHLyGuBVewIzSNiIK1oBrYJafsTADniZuTEshRD+yvTlfgJCJcY4aUartOrP0USU0xI+NiJ1EkRniI+qRtKEdmkJ9OLhnDQ6N0YU9I87iGE/V3R4oipUZRaCojpAdq1svE/7x2onsXfkp5nGjC8XRQL2FQC5jFArtUEqzZyBCEJTW7QjxAEmFtwiuaENzZk+dJ87TsOmX39qxUqeZxFMA+OADHwAXnoAJuQB00AAaP4Bm8gjfryXqx3q2PaemClffsgT+wPn8AzPSYeg==</latexit>

Summary of the results 

n
0
= 1� dAdBL(A)

<latexit sha1_base64="RRiPgEH9iPpN2wY6HBBZn7qDNf8=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLWBeWRATdCG3duHBRwT6gjWEymbRDJ5MwMxFKyMZfceNCEbd+hjv/xmmbhVYPXDiccy/33uPFjEplWV9GYWFxaXmluFpaW9/Y3DK3d9oySgQmLRyxSHQ9JAmjnLQUVYx0Y0FQ6DHS8UZXE7/zQISkEb9T45g4IRpwGlCMlJZcc4/fp0cZvIT2CfTduq4GvKnUj12zbFWtKeBfYuekDHI0XfOz70c4CQlXmCEpe7YVKydFQlHMSFbqJ5LECI/QgPQ05Sgk0kmnD2TwUCs+DCKhiys4VX9OpCiUchx6ujNEaijnvYn4n9dLVHDhpJTHiSIczxYFCYMqgpM0oE8FwYqNNUFYUH0rxEMkEFY6s5IOwZ5/+S9pn1Ztq2rfnpVrjTyOItgHB6ACbHAOauAaNEELYJCBJ/ACXo1H49l4M95nrQUjn9kFv2B8fANLH5Oe</latexit><latexit sha1_base64="RRiPgEH9iPpN2wY6HBBZn7qDNf8=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLWBeWRATdCG3duHBRwT6gjWEymbRDJ5MwMxFKyMZfceNCEbd+hjv/xmmbhVYPXDiccy/33uPFjEplWV9GYWFxaXmluFpaW9/Y3DK3d9oySgQmLRyxSHQ9JAmjnLQUVYx0Y0FQ6DHS8UZXE7/zQISkEb9T45g4IRpwGlCMlJZcc4/fp0cZvIT2CfTduq4GvKnUj12zbFWtKeBfYuekDHI0XfOz70c4CQlXmCEpe7YVKydFQlHMSFbqJ5LECI/QgPQ05Sgk0kmnD2TwUCs+DCKhiys4VX9OpCiUchx6ujNEaijnvYn4n9dLVHDhpJTHiSIczxYFCYMqgpM0oE8FwYqNNUFYUH0rxEMkEFY6s5IOwZ5/+S9pn1Ztq2rfnpVrjTyOItgHB6ACbHAOauAaNEELYJCBJ/ACXo1H49l4M95nrQUjn9kFv2B8fANLH5Oe</latexit><latexit sha1_base64="RRiPgEH9iPpN2wY6HBBZn7qDNf8=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLWBeWRATdCG3duHBRwT6gjWEymbRDJ5MwMxFKyMZfceNCEbd+hjv/xmmbhVYPXDiccy/33uPFjEplWV9GYWFxaXmluFpaW9/Y3DK3d9oySgQmLRyxSHQ9JAmjnLQUVYx0Y0FQ6DHS8UZXE7/zQISkEb9T45g4IRpwGlCMlJZcc4/fp0cZvIT2CfTduq4GvKnUj12zbFWtKeBfYuekDHI0XfOz70c4CQlXmCEpe7YVKydFQlHMSFbqJ5LECI/QgPQ05Sgk0kmnD2TwUCs+DCKhiys4VX9OpCiUchx6ujNEaijnvYn4n9dLVHDhpJTHiSIczxYFCYMqgpM0oE8FwYqNNUFYUH0rxEMkEFY6s5IOwZ5/+S9pn1Ztq2rfnpVrjTyOItgHB6ACbHAOauAaNEELYJCBJ/ACXo1H49l4M95nrQUjn9kFv2B8fANLH5Oe</latexit><latexit sha1_base64="RRiPgEH9iPpN2wY6HBBZn7qDNf8=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLWBeWRATdCG3duHBRwT6gjWEymbRDJ5MwMxFKyMZfceNCEbd+hjv/xmmbhVYPXDiccy/33uPFjEplWV9GYWFxaXmluFpaW9/Y3DK3d9oySgQmLRyxSHQ9JAmjnLQUVYx0Y0FQ6DHS8UZXE7/zQISkEb9T45g4IRpwGlCMlJZcc4/fp0cZvIT2CfTduq4GvKnUj12zbFWtKeBfYuekDHI0XfOz70c4CQlXmCEpe7YVKydFQlHMSFbqJ5LECI/QgPQ05Sgk0kmnD2TwUCs+DCKhiys4VX9OpCiUchx6ujNEaijnvYn4n9dLVHDhpJTHiSIczxYFCYMqgpM0oE8FwYqNNUFYUH0rxEMkEFY6s5IOwZ5/+S9pn1Ztq2rfnpVrjTyOItgHB6ACbHAOauAaNEELYJCBJ/ACXo1H49l4M95nrQUjn9kFv2B8fANLH5Oe</latexit>

n = dAdBU(A)� 1
<latexit sha1_base64="IQIyboLMekyAxeornCnYZYYFjfc=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCPVgSEfQitPXisYJpC20Im82mXbrZhN2NEEL9K148KOLVH+LNf+O2zUFbHww83pthZp6fMCqVZX0bpbX1jc2t8nZlZ3dv/8A8POrKOBWYODhmsej7SBJGOXEUVYz0E0FQ5DPS8ye3M7/3SISkMX9QWULcCI04DSlGSkueWeUQ3sDAa+lqQ6feOju3PbNmNaw54CqxC1IDBTqe+TUMYpxGhCvMkJQD20qUmyOhKGZkWhmmkiQIT9CIDDTlKCLSzefHT+GpVgIYxkIXV3Cu/p7IUSRlFvm6M0JqLJe9mfifN0hVeO3mlCepIhwvFoUpgyqGsyRgQAXBimWaICyovhXiMRIIK51XRYdgL7+8SroXDdtq2PeXtWa7iKMMjsEJqAMbXIEmuAMd4AAMMvAMXsGb8WS8GO/Gx6K1ZBQzVfAHxucPZZWSAg==</latexit><latexit sha1_base64="IQIyboLMekyAxeornCnYZYYFjfc=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCPVgSEfQitPXisYJpC20Im82mXbrZhN2NEEL9K148KOLVH+LNf+O2zUFbHww83pthZp6fMCqVZX0bpbX1jc2t8nZlZ3dv/8A8POrKOBWYODhmsej7SBJGOXEUVYz0E0FQ5DPS8ye3M7/3SISkMX9QWULcCI04DSlGSkueWeUQ3sDAa+lqQ6feOju3PbNmNaw54CqxC1IDBTqe+TUMYpxGhCvMkJQD20qUmyOhKGZkWhmmkiQIT9CIDDTlKCLSzefHT+GpVgIYxkIXV3Cu/p7IUSRlFvm6M0JqLJe9mfifN0hVeO3mlCepIhwvFoUpgyqGsyRgQAXBimWaICyovhXiMRIIK51XRYdgL7+8SroXDdtq2PeXtWa7iKMMjsEJqAMbXIEmuAMd4AAMMvAMXsGb8WS8GO/Gx6K1ZBQzVfAHxucPZZWSAg==</latexit><latexit sha1_base64="IQIyboLMekyAxeornCnYZYYFjfc=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCPVgSEfQitPXisYJpC20Im82mXbrZhN2NEEL9K148KOLVH+LNf+O2zUFbHww83pthZp6fMCqVZX0bpbX1jc2t8nZlZ3dv/8A8POrKOBWYODhmsej7SBJGOXEUVYz0E0FQ5DPS8ye3M7/3SISkMX9QWULcCI04DSlGSkueWeUQ3sDAa+lqQ6feOju3PbNmNaw54CqxC1IDBTqe+TUMYpxGhCvMkJQD20qUmyOhKGZkWhmmkiQIT9CIDDTlKCLSzefHT+GpVgIYxkIXV3Cu/p7IUSRlFvm6M0JqLJe9mfifN0hVeO3mlCepIhwvFoUpgyqGsyRgQAXBimWaICyovhXiMRIIK51XRYdgL7+8SroXDdtq2PeXtWa7iKMMjsEJqAMbXIEmuAMd4AAMMvAMXsGb8WS8GO/Gx6K1ZBQzVfAHxucPZZWSAg==</latexit><latexit sha1_base64="IQIyboLMekyAxeornCnYZYYFjfc=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCPVgSEfQitPXisYJpC20Im82mXbrZhN2NEEL9K148KOLVH+LNf+O2zUFbHww83pthZp6fMCqVZX0bpbX1jc2t8nZlZ3dv/8A8POrKOBWYODhmsej7SBJGOXEUVYz0E0FQ5DPS8ye3M7/3SISkMX9QWULcCI04DSlGSkueWeUQ3sDAa+lqQ6feOju3PbNmNaw54CqxC1IDBTqe+TUMYpxGhCvMkJQD20qUmyOhKGZkWhmmkiQIT9CIDDTlKCLSzefHT+GpVgIYxkIXV3Cu/p7IUSRlFvm6M0JqLJe9mfifN0hVeO3mlCepIhwvFoUpgyqGsyRgQAXBimWaICyovhXiMRIIK51XRYdgL7+8SroXDdtq2PeXtWa7iKMMjsEJqAMbXIEmuAMd4AAMMvAMXsGb8WS8GO/Gx6K1ZBQzVfAHxucPZZWSAg==</latexit>

min
�2SEP

tr[A�] = L(A)  tr[A�sep]  U(A) = max
�2SEP

tr[A�]
<latexit sha1_base64="NwpjMIG7T9xhsm48mpkaOpd5fl4="></latexit><latexit sha1_base64="NwpjMIG7T9xhsm48mpkaOpd5fl4="></latexit><latexit sha1_base64="NwpjMIG7T9xhsm48mpkaOpd5fl4="></latexit><latexit sha1_base64="NwpjMIG7T9xhsm48mpkaOpd5fl4="></latexit>

There exists an operator, A 2 B(HA ⌦HB)
<latexit sha1_base64="XrAJFWFAQ7ehhVKi7mdlm/hKeok=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdNnWTZcV7AOaECbTSTt0MhNmJkIJ3brxV9y4UMStf+DOv3HSZqGtBy4czrmXe+8JE0aVdpxva219Y3Nru7RT3t3bPzi0j467SqQSkw4WTMh+iBRhlJOOppqRfiIJikNGeuHkNvd7D0QqKvi9nibEj9GI04hipI0U2LDhUQ69GOkxRixrVltBwxOaxkTBVtC8mAV2xak5c8BV4hakAgq0A/vLGwqcxoRrzJBSA9dJtJ8hqSlmZFb2UkUShCdoRAaGcmRW+dn8kxk8N8oQRkKa4hrO1d8TGYqVmsah6cxPVsteLv7nDVId3fgZ5UmqCceLRVHKoBYwjwUOqSRYs6khCEtqboV4jCTC2oRXNiG4yy+vku5lzXVq7t1Vpd4s4iiBU3AGqsAF16AOWqANOgCDR/AMXsGb9WS9WO/Wx6J1zSpmTsAfWJ8/0AGZHg==</latexit><latexit sha1_base64="XrAJFWFAQ7ehhVKi7mdlm/hKeok=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdNnWTZcV7AOaECbTSTt0MhNmJkIJ3brxV9y4UMStf+DOv3HSZqGtBy4czrmXe+8JE0aVdpxva219Y3Nru7RT3t3bPzi0j467SqQSkw4WTMh+iBRhlJOOppqRfiIJikNGeuHkNvd7D0QqKvi9nibEj9GI04hipI0U2LDhUQ69GOkxRixrVltBwxOaxkTBVtC8mAV2xak5c8BV4hakAgq0A/vLGwqcxoRrzJBSA9dJtJ8hqSlmZFb2UkUShCdoRAaGcmRW+dn8kxk8N8oQRkKa4hrO1d8TGYqVmsah6cxPVsteLv7nDVId3fgZ5UmqCceLRVHKoBYwjwUOqSRYs6khCEtqboV4jCTC2oRXNiG4yy+vku5lzXVq7t1Vpd4s4iiBU3AGqsAF16AOWqANOgCDR/AMXsGb9WS9WO/Wx6J1zSpmTsAfWJ8/0AGZHg==</latexit><latexit sha1_base64="XrAJFWFAQ7ehhVKi7mdlm/hKeok=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdNnWTZcV7AOaECbTSTt0MhNmJkIJ3brxV9y4UMStf+DOv3HSZqGtBy4czrmXe+8JE0aVdpxva219Y3Nru7RT3t3bPzi0j467SqQSkw4WTMh+iBRhlJOOppqRfiIJikNGeuHkNvd7D0QqKvi9nibEj9GI04hipI0U2LDhUQ69GOkxRixrVltBwxOaxkTBVtC8mAV2xak5c8BV4hakAgq0A/vLGwqcxoRrzJBSA9dJtJ8hqSlmZFb2UkUShCdoRAaGcmRW+dn8kxk8N8oQRkKa4hrO1d8TGYqVmsah6cxPVsteLv7nDVId3fgZ5UmqCceLRVHKoBYwjwUOqSRYs6khCEtqboV4jCTC2oRXNiG4yy+vku5lzXVq7t1Vpd4s4iiBU3AGqsAF16AOWqANOgCDR/AMXsGb9WS9WO/Wx6J1zSpmTsAfWJ8/0AGZHg==</latexit><latexit sha1_base64="XrAJFWFAQ7ehhVKi7mdlm/hKeok=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdNnWTZcV7AOaECbTSTt0MhNmJkIJ3brxV9y4UMStf+DOv3HSZqGtBy4czrmXe+8JE0aVdpxva219Y3Nru7RT3t3bPzi0j467SqQSkw4WTMh+iBRhlJOOppqRfiIJikNGeuHkNvd7D0QqKvi9nibEj9GI04hipI0U2LDhUQ69GOkxRixrVltBwxOaxkTBVtC8mAV2xak5c8BV4hakAgq0A/vLGwqcxoRrzJBSA9dJtJ8hqSlmZFb2UkUShCdoRAaGcmRW+dn8kxk8N8oQRkKa4hrO1d8TGYqVmsah6cxPVsteLv7nDVId3fgZ5UmqCceLRVHKoBYwjwUOqSRYs6khCEtqboV4jCTC2oRXNiG4yy+vku5lzXVq7t1Vpd4s4iiBU3AGqsAF16AOWqANOgCDR/AMXsGb9WS9WO/Wx6J1zSpmTsAfWJ8/0AGZHg==</latexit>

Note 1. This shares the same structure of Structural Physical Approximations (SPA)

PW = (1� p)W (+) + p
IA ⌦ IB
dAdB

<latexit sha1_base64="VOSJE1FAlZ6CZR8MzsBbgF8EHD4="></latexit><latexit sha1_base64="VOSJE1FAlZ6CZR8MzsBbgF8EHD4="></latexit><latexit sha1_base64="VOSJE1FAlZ6CZR8MzsBbgF8EHD4="></latexit><latexit sha1_base64="VOSJE1FAlZ6CZR8MzsBbgF8EHD4="></latexit>

QW = (1� q)W (�) + q
IA ⌦ IB
dAdB

<latexit sha1_base64="m4ISTBhodxuqUahJ/nmCefM3aB8="></latexit><latexit sha1_base64="m4ISTBhodxuqUahJ/nmCefM3aB8="></latexit><latexit sha1_base64="m4ISTBhodxuqUahJ/nmCefM3aB8="></latexit><latexit sha1_base64="m4ISTBhodxuqUahJ/nmCefM3aB8="></latexit>

p < 1
<latexit sha1_base64="i1Wk1ujqtyWTkuA1Sv9fwK/QONA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoAcPRS8eK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXpgIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTu5yv/PEtOGxerTThAWSjBSPOCU2l5IbHw+qNa/uzYFXiV+QGhRoDqpf/WFMU8mUpYIY0/O9xAYZ0ZZTwWaVfmpYQuiEjFjPUUUkM0E2v3WGz5wyxFGsXSmL5+rviYxIY6YydJ2S2LFZ9nLxP6+X2ug6yLhKUssUXSyKUoFtjPPH8ZBrRq2YOkKo5u5WTMdEE2pdPBUXgr/88ippX9R9r+4/XNYat0UcZTiBUzgHH66gAffQhBZQGMMzvMIbkugFvaOPRWsJFTPH8Afo8wcglo2f</latexit><latexit sha1_base64="i1Wk1ujqtyWTkuA1Sv9fwK/QONA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoAcPRS8eK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXpgIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTu5yv/PEtOGxerTThAWSjBSPOCU2l5IbHw+qNa/uzYFXiV+QGhRoDqpf/WFMU8mUpYIY0/O9xAYZ0ZZTwWaVfmpYQuiEjFjPUUUkM0E2v3WGz5wyxFGsXSmL5+rviYxIY6YydJ2S2LFZ9nLxP6+X2ug6yLhKUssUXSyKUoFtjPPH8ZBrRq2YOkKo5u5WTMdEE2pdPBUXgr/88ippX9R9r+4/XNYat0UcZTiBUzgHH66gAffQhBZQGMMzvMIbkugFvaOPRWsJFTPH8Afo8wcglo2f</latexit><latexit sha1_base64="i1Wk1ujqtyWTkuA1Sv9fwK/QONA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoAcPRS8eK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXpgIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTu5yv/PEtOGxerTThAWSjBSPOCU2l5IbHw+qNa/uzYFXiV+QGhRoDqpf/WFMU8mUpYIY0/O9xAYZ0ZZTwWaVfmpYQuiEjFjPUUUkM0E2v3WGz5wyxFGsXSmL5+rviYxIY6YydJ2S2LFZ9nLxP6+X2ug6yLhKUssUXSyKUoFtjPPH8ZBrRq2YOkKo5u5WTMdEE2pdPBUXgr/88ippX9R9r+4/XNYat0UcZTiBUzgHH66gAffQhBZQGMMzvMIbkugFvaOPRWsJFTPH8Afo8wcglo2f</latexit><latexit sha1_base64="i1Wk1ujqtyWTkuA1Sv9fwK/QONA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoAcPRS8eK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXpgIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTu5yv/PEtOGxerTThAWSjBSPOCU2l5IbHw+qNa/uzYFXiV+QGhRoDqpf/WFMU8mUpYIY0/O9xAYZ0ZZTwWaVfmpYQuiEjFjPUUUkM0E2v3WGz5wyxFGsXSmL5+rviYxIY6YydJ2S2LFZ9nLxP6+X2ug6yLhKUssUXSyKUoFtjPPH8ZBrRq2YOkKo5u5WTMdEE2pdPBUXgr/88ippX9R9r+4/XNYat0UcZTiBUzgHH66gAffQhBZQGMMzvMIbkugFvaOPRWsJFTPH8Afo8wcglo2f</latexit>

q > 1
<latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit>

A � 0
<latexit sha1_base64="Pc/AtrjsUTi5Htf6cZRyWosiUHo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8cK9gPaUDbbSbt0s0l3N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobua3nlBpHstHM0nQj+hA8pAzaqzUuukOcEzcXrniVt05yCrxclKBHPVe+avbj1kaoTRMUK07npsYP6PKcCZwWuqmGhPKRnSAHUsljVD72fzcKTmzSp+EsbIlDZmrvycyGmk9iQLbGVEz1MveTPzP66QmvPYzLpPUoGSLRWEqiInJ7HfS5wqZERNLKFPc3krYkCrKjE2oZEPwll9eJc2LqudWvYfLSu02j6MIJ3AK5+DBFdTgHurQAAYjeIZXeHMS58V5dz4WrQUnnzmGP3A+fwBc0o7q</latexit><latexit sha1_base64="Pc/AtrjsUTi5Htf6cZRyWosiUHo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8cK9gPaUDbbSbt0s0l3N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobua3nlBpHstHM0nQj+hA8pAzaqzUuukOcEzcXrniVt05yCrxclKBHPVe+avbj1kaoTRMUK07npsYP6PKcCZwWuqmGhPKRnSAHUsljVD72fzcKTmzSp+EsbIlDZmrvycyGmk9iQLbGVEz1MveTPzP66QmvPYzLpPUoGSLRWEqiInJ7HfS5wqZERNLKFPc3krYkCrKjE2oZEPwll9eJc2LqudWvYfLSu02j6MIJ3AK5+DBFdTgHurQAAYjeIZXeHMS58V5dz4WrQUnnzmGP3A+fwBc0o7q</latexit><latexit sha1_base64="Pc/AtrjsUTi5Htf6cZRyWosiUHo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8cK9gPaUDbbSbt0s0l3N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobua3nlBpHstHM0nQj+hA8pAzaqzUuukOcEzcXrniVt05yCrxclKBHPVe+avbj1kaoTRMUK07npsYP6PKcCZwWuqmGhPKRnSAHUsljVD72fzcKTmzSp+EsbIlDZmrvycyGmk9iQLbGVEz1MveTPzP66QmvPYzLpPUoGSLRWEqiInJ7HfS5wqZERNLKFPc3krYkCrKjE2oZEPwll9eJc2LqudWvYfLSu02j6MIJ3AK5+DBFdTgHurQAAYjeIZXeHMS58V5dz4WrQUnnzmGP3A+fwBc0o7q</latexit><latexit sha1_base64="Pc/AtrjsUTi5Htf6cZRyWosiUHo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8cK9gPaUDbbSbt0s0l3N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobua3nlBpHstHM0nQj+hA8pAzaqzUuukOcEzcXrniVt05yCrxclKBHPVe+avbj1kaoTRMUK07npsYP6PKcCZwWuqmGhPKRnSAHUsljVD72fzcKTmzSp+EsbIlDZmrvycyGmk9iQLbGVEz1MveTPzP66QmvPYzLpPUoGSLRWEqiInJ7HfS5wqZERNLKFPc3krYkCrKjE2oZEPwll9eJc2LqudWvYfLSu02j6MIJ3AK5+DBFdTgHurQAAYjeIZXeHMS58V5dz4WrQUnnzmGP3A+fwBc0o7q</latexit>

Note 2. The structure holds true for high-dimensional and multipartite systems. 

Interpretation : tr[W⇢]
<latexit sha1_base64="dQRHdd/MD36lNO1d5/2i37L0ooI=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclUQEXRbduKxgH5CEMplO2qHzCDMTsYT8ihsXirj1R9z5N07aLLT1wMDhnHu5Z06cMqqN5307a+sbm1vbtZ367t7+waF71OhpmSlMulgyqQYx0oRRQbqGGkYGqSKIx4z04+lt6fcfidJUigczS0nE0VjQhGJkrDR0GyFHZqJ4blQR9EM1kdHQbXotbw64SvyKNEGFztD9CkcSZ5wIgxnSOvC91EQ5UoZiRop6mGmSIjxFYxJYKhAnOsrn2Qt4ZpURTKSyTxg4V39v5IhrPeOxnSyT6mWvFP/zgswk11FORZoZIvDiUJIxaCQsi4Ajqgg2bGYJworarBBPkELY2LrqtgR/+curpHfR8r2Wf3/ZbN9UddTACTgF58AHV6AN7kAHdAEGT+AZvII3p3BenHfnYzG65lQ7x+APnM8frcaU1g==</latexit><latexit sha1_base64="dQRHdd/MD36lNO1d5/2i37L0ooI=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclUQEXRbduKxgH5CEMplO2qHzCDMTsYT8ihsXirj1R9z5N07aLLT1wMDhnHu5Z06cMqqN5307a+sbm1vbtZ367t7+waF71OhpmSlMulgyqQYx0oRRQbqGGkYGqSKIx4z04+lt6fcfidJUigczS0nE0VjQhGJkrDR0GyFHZqJ4blQR9EM1kdHQbXotbw64SvyKNEGFztD9CkcSZ5wIgxnSOvC91EQ5UoZiRop6mGmSIjxFYxJYKhAnOsrn2Qt4ZpURTKSyTxg4V39v5IhrPeOxnSyT6mWvFP/zgswk11FORZoZIvDiUJIxaCQsi4Ajqgg2bGYJworarBBPkELY2LrqtgR/+curpHfR8r2Wf3/ZbN9UddTACTgF58AHV6AN7kAHdAEGT+AZvII3p3BenHfnYzG65lQ7x+APnM8frcaU1g==</latexit><latexit sha1_base64="dQRHdd/MD36lNO1d5/2i37L0ooI=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclUQEXRbduKxgH5CEMplO2qHzCDMTsYT8ihsXirj1R9z5N07aLLT1wMDhnHu5Z06cMqqN5307a+sbm1vbtZ367t7+waF71OhpmSlMulgyqQYx0oRRQbqGGkYGqSKIx4z04+lt6fcfidJUigczS0nE0VjQhGJkrDR0GyFHZqJ4blQR9EM1kdHQbXotbw64SvyKNEGFztD9CkcSZ5wIgxnSOvC91EQ5UoZiRop6mGmSIjxFYxJYKhAnOsrn2Qt4ZpURTKSyTxg4V39v5IhrPeOxnSyT6mWvFP/zgswk11FORZoZIvDiUJIxaCQsi4Ajqgg2bGYJworarBBPkELY2LrqtgR/+curpHfR8r2Wf3/ZbN9UddTACTgF58AHV6AN7kAHdAEGT+AZvII3p3BenHfnYzG65lQ7x+APnM8frcaU1g==</latexit><latexit sha1_base64="dQRHdd/MD36lNO1d5/2i37L0ooI=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclUQEXRbduKxgH5CEMplO2qHzCDMTsYT8ihsXirj1R9z5N07aLLT1wMDhnHu5Z06cMqqN5307a+sbm1vbtZ367t7+waF71OhpmSlMulgyqQYx0oRRQbqGGkYGqSKIx4z04+lt6fcfidJUigczS0nE0VjQhGJkrDR0GyFHZqJ4blQR9EM1kdHQbXotbw64SvyKNEGFztD9CkcSZ5wIgxnSOvC91EQ5UoZiRop6mGmSIjxFYxJYKhAnOsrn2Qt4ZpURTKSyTxg4V39v5IhrPeOxnSyT6mWvFP/zgswk11FORZoZIvDiUJIxaCQsi4Ajqgg2bGYJworarBBPkELY2LrqtgR/+curpHfR8r2Wf3/ZbN9UddTACTgF58AHV6AN7kAHdAEGT+AZvII3p3BenHfnYzG65lQ7x+APnM8frcaU1g==</latexit>

tr[W
0
⇢]

<latexit sha1_base64="EgxVtrgUHeoDuxNueGYeY04ZdyM=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbCIrkoigi6LblxWsA9IYplMJ+3QeYSZiVBiFv6KGxeKuPU33Pk3TtostPXAwOGce7lnTpRQorTrfluVpeWV1bXqem1jc2t7x97d6yiRSoTbSFAhexFUmBKO25poinuJxJBFFHej8XXhdx+wVETwOz1JcMjgkJOYIKiN1LcPAgb1SLJMy9zv3mcneSBHIuzbdbfhTuEsEq8kdVCi1be/goFAKcNcIwqV8j030WEGpSaI4rwWpAonEI3hEPuGcsiwCrNp/tw5NsrAiYU0j2tnqv7eyCBTasIiM1mkVfNeIf7n+amOL8OM8CTVmKPZoTiljhZOUYYzIBIjTSeGQCSJyeqgEZQQaVNZzZTgzX95kXTOGp7b8G7P682rso4qOARH4BR44AI0wQ1ogTZA4BE8g1fwZj1ZL9a79TEbrVjlzj74A+vzB6ODlns=</latexit><latexit sha1_base64="EgxVtrgUHeoDuxNueGYeY04ZdyM=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbCIrkoigi6LblxWsA9IYplMJ+3QeYSZiVBiFv6KGxeKuPU33Pk3TtostPXAwOGce7lnTpRQorTrfluVpeWV1bXqem1jc2t7x97d6yiRSoTbSFAhexFUmBKO25poinuJxJBFFHej8XXhdx+wVETwOz1JcMjgkJOYIKiN1LcPAgb1SLJMy9zv3mcneSBHIuzbdbfhTuEsEq8kdVCi1be/goFAKcNcIwqV8j030WEGpSaI4rwWpAonEI3hEPuGcsiwCrNp/tw5NsrAiYU0j2tnqv7eyCBTasIiM1mkVfNeIf7n+amOL8OM8CTVmKPZoTiljhZOUYYzIBIjTSeGQCSJyeqgEZQQaVNZzZTgzX95kXTOGp7b8G7P682rso4qOARH4BR44AI0wQ1ogTZA4BE8g1fwZj1ZL9a79TEbrVjlzj74A+vzB6ODlns=</latexit><latexit sha1_base64="EgxVtrgUHeoDuxNueGYeY04ZdyM=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbCIrkoigi6LblxWsA9IYplMJ+3QeYSZiVBiFv6KGxeKuPU33Pk3TtostPXAwOGce7lnTpRQorTrfluVpeWV1bXqem1jc2t7x97d6yiRSoTbSFAhexFUmBKO25poinuJxJBFFHej8XXhdx+wVETwOz1JcMjgkJOYIKiN1LcPAgb1SLJMy9zv3mcneSBHIuzbdbfhTuEsEq8kdVCi1be/goFAKcNcIwqV8j030WEGpSaI4rwWpAonEI3hEPuGcsiwCrNp/tw5NsrAiYU0j2tnqv7eyCBTasIiM1mkVfNeIf7n+amOL8OM8CTVmKPZoTiljhZOUYYzIBIjTSeGQCSJyeqgEZQQaVNZzZTgzX95kXTOGp7b8G7P682rso4qOARH4BR44AI0wQ1ogTZA4BE8g1fwZj1ZL9a79TEbrVjlzj74A+vzB6ODlns=</latexit><latexit sha1_base64="EgxVtrgUHeoDuxNueGYeY04ZdyM=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbCIrkoigi6LblxWsA9IYplMJ+3QeYSZiVBiFv6KGxeKuPU33Pk3TtostPXAwOGce7lnTpRQorTrfluVpeWV1bXqem1jc2t7x97d6yiRSoTbSFAhexFUmBKO25poinuJxJBFFHej8XXhdx+wVETwOz1JcMjgkJOYIKiN1LcPAgb1SLJMy9zv3mcneSBHIuzbdbfhTuEsEq8kdVCi1be/goFAKcNcIwqV8j030WEGpSaI4rwWpAonEI3hEPuGcsiwCrNp/tw5NsrAiYU0j2tnqv7eyCBTasIiM1mkVfNeIf7n+amOL8OM8CTVmKPZoTiljhZOUYYzIBIjTSeGQCSJyeqgEZQQaVNZzZTgzX95kXTOGp7b8G7P682rso4qOARH4BR44AI0wQ1ogTZA4BE8g1fwZj1ZL9a79TEbrVjlzj74A+vzB6ODlns=</latexit>

tr[W⇢]
<latexit sha1_base64="dQRHdd/MD36lNO1d5/2i37L0ooI=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclUQEXRbduKxgH5CEMplO2qHzCDMTsYT8ihsXirj1R9z5N07aLLT1wMDhnHu5Z06cMqqN5307a+sbm1vbtZ367t7+waF71OhpmSlMulgyqQYx0oRRQbqGGkYGqSKIx4z04+lt6fcfidJUigczS0nE0VjQhGJkrDR0GyFHZqJ4blQR9EM1kdHQbXotbw64SvyKNEGFztD9CkcSZ5wIgxnSOvC91EQ5UoZiRop6mGmSIjxFYxJYKhAnOsrn2Qt4ZpURTKSyTxg4V39v5IhrPeOxnSyT6mWvFP/zgswk11FORZoZIvDiUJIxaCQsi4Ajqgg2bGYJworarBBPkELY2LrqtgR/+curpHfR8r2Wf3/ZbN9UddTACTgF58AHV6AN7kAHdAEGT+AZvII3p3BenHfnYzG65lQ7x+APnM8frcaU1g==</latexit><latexit sha1_base64="dQRHdd/MD36lNO1d5/2i37L0ooI=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclUQEXRbduKxgH5CEMplO2qHzCDMTsYT8ihsXirj1R9z5N07aLLT1wMDhnHu5Z06cMqqN5307a+sbm1vbtZ367t7+waF71OhpmSlMulgyqQYx0oRRQbqGGkYGqSKIx4z04+lt6fcfidJUigczS0nE0VjQhGJkrDR0GyFHZqJ4blQR9EM1kdHQbXotbw64SvyKNEGFztD9CkcSZ5wIgxnSOvC91EQ5UoZiRop6mGmSIjxFYxJYKhAnOsrn2Qt4ZpURTKSyTxg4V39v5IhrPeOxnSyT6mWvFP/zgswk11FORZoZIvDiUJIxaCQsi4Ajqgg2bGYJworarBBPkELY2LrqtgR/+curpHfR8r2Wf3/ZbN9UddTACTgF58AHV6AN7kAHdAEGT+AZvII3p3BenHfnYzG65lQ7x+APnM8frcaU1g==</latexit><latexit sha1_base64="dQRHdd/MD36lNO1d5/2i37L0ooI=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclUQEXRbduKxgH5CEMplO2qHzCDMTsYT8ihsXirj1R9z5N07aLLT1wMDhnHu5Z06cMqqN5307a+sbm1vbtZ367t7+waF71OhpmSlMulgyqQYx0oRRQbqGGkYGqSKIx4z04+lt6fcfidJUigczS0nE0VjQhGJkrDR0GyFHZqJ4blQR9EM1kdHQbXotbw64SvyKNEGFztD9CkcSZ5wIgxnSOvC91EQ5UoZiRop6mGmSIjxFYxJYKhAnOsrn2Qt4ZpURTKSyTxg4V39v5IhrPeOxnSyT6mWvFP/zgswk11FORZoZIvDiUJIxaCQsi4Ajqgg2bGYJworarBBPkELY2LrqtgR/+curpHfR8r2Wf3/ZbN9UddTACTgF58AHV6AN7kAHdAEGT+AZvII3p3BenHfnYzG65lQ7x+APnM8frcaU1g==</latexit><latexit sha1_base64="dQRHdd/MD36lNO1d5/2i37L0ooI=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclUQEXRbduKxgH5CEMplO2qHzCDMTsYT8ihsXirj1R9z5N07aLLT1wMDhnHu5Z06cMqqN5307a+sbm1vbtZ367t7+waF71OhpmSlMulgyqQYx0oRRQbqGGkYGqSKIx4z04+lt6fcfidJUigczS0nE0VjQhGJkrDR0GyFHZqJ4blQR9EM1kdHQbXotbw64SvyKNEGFztD9CkcSZ5wIgxnSOvC91EQ5UoZiRop6mGmSIjxFYxJYKhAnOsrn2Qt4ZpURTKSyTxg4V39v5IhrPeOxnSyT6mWvFP/zgswk11FORZoZIvDiUJIxaCQsi4Ajqgg2bGYJworarBBPkELY2LrqtgR/+curpHfR8r2Wf3/ZbN9UddTACTgF58AHV6AN7kAHdAEGT+AZvII3p3BenHfnYzG65lQ7x+APnM8frcaU1g==</latexit>

tr[W
0
⇢]

<latexit sha1_base64="EgxVtrgUHeoDuxNueGYeY04ZdyM=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbCIrkoigi6LblxWsA9IYplMJ+3QeYSZiVBiFv6KGxeKuPU33Pk3TtostPXAwOGce7lnTpRQorTrfluVpeWV1bXqem1jc2t7x97d6yiRSoTbSFAhexFUmBKO25poinuJxJBFFHej8XXhdx+wVETwOz1JcMjgkJOYIKiN1LcPAgb1SLJMy9zv3mcneSBHIuzbdbfhTuEsEq8kdVCi1be/goFAKcNcIwqV8j030WEGpSaI4rwWpAonEI3hEPuGcsiwCrNp/tw5NsrAiYU0j2tnqv7eyCBTasIiM1mkVfNeIf7n+amOL8OM8CTVmKPZoTiljhZOUYYzIBIjTSeGQCSJyeqgEZQQaVNZzZTgzX95kXTOGp7b8G7P682rso4qOARH4BR44AI0wQ1ogTZA4BE8g1fwZj1ZL9a79TEbrVjlzj74A+vzB6ODlns=</latexit><latexit sha1_base64="EgxVtrgUHeoDuxNueGYeY04ZdyM=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbCIrkoigi6LblxWsA9IYplMJ+3QeYSZiVBiFv6KGxeKuPU33Pk3TtostPXAwOGce7lnTpRQorTrfluVpeWV1bXqem1jc2t7x97d6yiRSoTbSFAhexFUmBKO25poinuJxJBFFHej8XXhdx+wVETwOz1JcMjgkJOYIKiN1LcPAgb1SLJMy9zv3mcneSBHIuzbdbfhTuEsEq8kdVCi1be/goFAKcNcIwqV8j030WEGpSaI4rwWpAonEI3hEPuGcsiwCrNp/tw5NsrAiYU0j2tnqv7eyCBTasIiM1mkVfNeIf7n+amOL8OM8CTVmKPZoTiljhZOUYYzIBIjTSeGQCSJyeqgEZQQaVNZzZTgzX95kXTOGp7b8G7P682rso4qOARH4BR44AI0wQ1ogTZA4BE8g1fwZj1ZL9a79TEbrVjlzj74A+vzB6ODlns=</latexit><latexit sha1_base64="EgxVtrgUHeoDuxNueGYeY04ZdyM=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbCIrkoigi6LblxWsA9IYplMJ+3QeYSZiVBiFv6KGxeKuPU33Pk3TtostPXAwOGce7lnTpRQorTrfluVpeWV1bXqem1jc2t7x97d6yiRSoTbSFAhexFUmBKO25poinuJxJBFFHej8XXhdx+wVETwOz1JcMjgkJOYIKiN1LcPAgb1SLJMy9zv3mcneSBHIuzbdbfhTuEsEq8kdVCi1be/goFAKcNcIwqV8j030WEGpSaI4rwWpAonEI3hEPuGcsiwCrNp/tw5NsrAiYU0j2tnqv7eyCBTasIiM1mkVfNeIf7n+amOL8OM8CTVmKPZoTiljhZOUYYzIBIjTSeGQCSJyeqgEZQQaVNZzZTgzX95kXTOGp7b8G7P682rso4qOARH4BR44AI0wQ1ogTZA4BE8g1fwZj1ZL9a79TEbrVjlzj74A+vzB6ODlns=</latexit><latexit sha1_base64="EgxVtrgUHeoDuxNueGYeY04ZdyM=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbCIrkoigi6LblxWsA9IYplMJ+3QeYSZiVBiFv6KGxeKuPU33Pk3TtostPXAwOGce7lnTpRQorTrfluVpeWV1bXqem1jc2t7x97d6yiRSoTbSFAhexFUmBKO25poinuJxJBFFHej8XXhdx+wVETwOz1JcMjgkJOYIKiN1LcPAgb1SLJMy9zv3mcneSBHIuzbdbfhTuEsEq8kdVCi1be/goFAKcNcIwqV8j030WEGpSaI4rwWpAonEI3hEPuGcsiwCrNp/tw5NsrAiYU0j2tnqv7eyCBTasIiM1mkVfNeIf7n+amOL8OM8CTVmKPZoTiljhZOUYYzIBIjTSeGQCSJyeqgEZQQaVNZzZTgzX95kXTOGp7b8G7P682rso4qOARH4BR44AI0wQ1ogTZA4BE8g1fwZj1ZL9a79TEbrVjlzj74A+vzB6ODlns=</latexit>

&
<latexit sha1_base64="07zawvgQYsCi4r387EKxeWfRZU4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbFU0mkoMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh955v1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVO4AA+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AxqwjRA=</latexit><latexit sha1_base64="07zawvgQYsCi4r387EKxeWfRZU4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbFU0mkoMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh955v1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVO4AA+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AxqwjRA=</latexit><latexit sha1_base64="07zawvgQYsCi4r387EKxeWfRZU4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbFU0mkoMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh955v1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVO4AA+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AxqwjRA=</latexit><latexit sha1_base64="07zawvgQYsCi4r387EKxeWfRZU4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbFU0mkoMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh955v1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVO4AA+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AxqwjRA=</latexit>



Mirrored Entanglement Witnesses (Local Measurements + CC), EW 2.0…

SEPARABLE 
STATES

tr[W ( )] < 0
<latexit sha1_base64="htgDIy2O+FHBXzWvmqtFzfmQbKg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJCLpwUXTjsoJ9QBrKZDpth04mYWYilNiCv+LGhSJu/Q13/o2TNgttPTBwOOde7pkTxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRIQusk4pFsBVhRzgSta6Y5bcWS4jDgtBkMbzK/+UClYpG416OY+iHuC9ZjBGsjdezDdoj1QIaplmOvicqTyal/hZyOXXIqzhRokbg5KUGOWsf+ancjkoRUaMKxUp7rxNpPsdSMcDouthNFY0yGuE89QwUOqfLTaf4xOjFKF/UiaZ7QaKr+3khxqNQoDMxkllbNe5n4n+clunfpp0zEiaaCzA71Eo50hLIyUJdJSjQfGYKJZCYrIgMsMdGmsqIpwZ3/8iJpnFVcp+LenZeq13kdBTiCYyiDCxdQhVuoQR0IPMIzvMKb9WS9WO/Wx2x0ycp3DuAPrM8f3WmVUg==</latexit><latexit sha1_base64="htgDIy2O+FHBXzWvmqtFzfmQbKg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJCLpwUXTjsoJ9QBrKZDpth04mYWYilNiCv+LGhSJu/Q13/o2TNgttPTBwOOde7pkTxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRIQusk4pFsBVhRzgSta6Y5bcWS4jDgtBkMbzK/+UClYpG416OY+iHuC9ZjBGsjdezDdoj1QIaplmOvicqTyal/hZyOXXIqzhRokbg5KUGOWsf+ancjkoRUaMKxUp7rxNpPsdSMcDouthNFY0yGuE89QwUOqfLTaf4xOjFKF/UiaZ7QaKr+3khxqNQoDMxkllbNe5n4n+clunfpp0zEiaaCzA71Eo50hLIyUJdJSjQfGYKJZCYrIgMsMdGmsqIpwZ3/8iJpnFVcp+LenZeq13kdBTiCYyiDCxdQhVuoQR0IPMIzvMKb9WS9WO/Wx2x0ycp3DuAPrM8f3WmVUg==</latexit><latexit sha1_base64="htgDIy2O+FHBXzWvmqtFzfmQbKg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJCLpwUXTjsoJ9QBrKZDpth04mYWYilNiCv+LGhSJu/Q13/o2TNgttPTBwOOde7pkTxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRIQusk4pFsBVhRzgSta6Y5bcWS4jDgtBkMbzK/+UClYpG416OY+iHuC9ZjBGsjdezDdoj1QIaplmOvicqTyal/hZyOXXIqzhRokbg5KUGOWsf+ancjkoRUaMKxUp7rxNpPsdSMcDouthNFY0yGuE89QwUOqfLTaf4xOjFKF/UiaZ7QaKr+3khxqNQoDMxkllbNe5n4n+clunfpp0zEiaaCzA71Eo50hLIyUJdJSjQfGYKJZCYrIgMsMdGmsqIpwZ3/8iJpnFVcp+LenZeq13kdBTiCYyiDCxdQhVuoQR0IPMIzvMKb9WS9WO/Wx2x0ycp3DuAPrM8f3WmVUg==</latexit><latexit sha1_base64="htgDIy2O+FHBXzWvmqtFzfmQbKg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJCLpwUXTjsoJ9QBrKZDpth04mYWYilNiCv+LGhSJu/Q13/o2TNgttPTBwOOde7pkTxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRIQusk4pFsBVhRzgSta6Y5bcWS4jDgtBkMbzK/+UClYpG416OY+iHuC9ZjBGsjdezDdoj1QIaplmOvicqTyal/hZyOXXIqzhRokbg5KUGOWsf+ancjkoRUaMKxUp7rxNpPsdSMcDouthNFY0yGuE89QwUOqfLTaf4xOjFKF/UiaZ7QaKr+3khxqNQoDMxkllbNe5n4n+clunfpp0zEiaaCzA71Eo50hLIyUJdJSjQfGYKJZCYrIgMsMdGmsqIpwZ3/8iJpnFVcp+LenZeq13kdBTiCYyiDCxdQhVuoQR0IPMIzvMKb9WS9WO/Wx2x0ycp3DuAPrM8f3WmVUg==</latexit> ...

<latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit>

M1
<latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit>

M0
<latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit>

Mn
<latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit>

Measurement
Setup 

tr[W
0
( )] < 0

<latexit sha1_base64="LbUw8KKHQNQxJn6tJgIwMCbGWoI=">AAACA3icbVDLSsNAFJ34rPUVdaebwSLWTUlE0IWLohuXFewD0lgm02k7dGYSZiZCCSlu/BU3LhRx60+482+ctFlo64ELh3Pu5d57gohRpR3n21pYXFpeWS2sFdc3Nre27Z3dhgpjiUkdhyyUrQApwqggdU01I61IEsQDRprB8Drzmw9EKhqKOz2KiM9RX9AexUgbqWPvtznSA8kTLVPoNe+T47Q8Hp/48NLp2CWn4kwA54mbkxLIUevYX+1uiGNOhMYMKeW5TqT9BElNMSNpsR0rEiE8RH3iGSoQJ8pPJj+k8MgoXdgLpSmh4UT9PZEgrtSIB6Yzu1jNepn4n+fFunfhJ1REsSYCTxf1YgZ1CLNAYJdKgjUbGYKwpOZWiAdIIqxNbEUTgjv78jxpnFZcp+LenpWqV3kcBXAADkEZuOAcVMENqIE6wOARPINX8GY9WS/Wu/UxbV2w8pk98AfW5w/Xr5b3</latexit><latexit sha1_base64="LbUw8KKHQNQxJn6tJgIwMCbGWoI=">AAACA3icbVDLSsNAFJ34rPUVdaebwSLWTUlE0IWLohuXFewD0lgm02k7dGYSZiZCCSlu/BU3LhRx60+482+ctFlo64ELh3Pu5d57gohRpR3n21pYXFpeWS2sFdc3Nre27Z3dhgpjiUkdhyyUrQApwqggdU01I61IEsQDRprB8Drzmw9EKhqKOz2KiM9RX9AexUgbqWPvtznSA8kTLVPoNe+T47Q8Hp/48NLp2CWn4kwA54mbkxLIUevYX+1uiGNOhMYMKeW5TqT9BElNMSNpsR0rEiE8RH3iGSoQJ8pPJj+k8MgoXdgLpSmh4UT9PZEgrtSIB6Yzu1jNepn4n+fFunfhJ1REsSYCTxf1YgZ1CLNAYJdKgjUbGYKwpOZWiAdIIqxNbEUTgjv78jxpnFZcp+LenpWqV3kcBXAADkEZuOAcVMENqIE6wOARPINX8GY9WS/Wu/UxbV2w8pk98AfW5w/Xr5b3</latexit><latexit sha1_base64="LbUw8KKHQNQxJn6tJgIwMCbGWoI=">AAACA3icbVDLSsNAFJ34rPUVdaebwSLWTUlE0IWLohuXFewD0lgm02k7dGYSZiZCCSlu/BU3LhRx60+482+ctFlo64ELh3Pu5d57gohRpR3n21pYXFpeWS2sFdc3Nre27Z3dhgpjiUkdhyyUrQApwqggdU01I61IEsQDRprB8Drzmw9EKhqKOz2KiM9RX9AexUgbqWPvtznSA8kTLVPoNe+T47Q8Hp/48NLp2CWn4kwA54mbkxLIUevYX+1uiGNOhMYMKeW5TqT9BElNMSNpsR0rEiE8RH3iGSoQJ8pPJj+k8MgoXdgLpSmh4UT9PZEgrtSIB6Yzu1jNepn4n+fFunfhJ1REsSYCTxf1YgZ1CLNAYJdKgjUbGYKwpOZWiAdIIqxNbEUTgjv78jxpnFZcp+LenpWqV3kcBXAADkEZuOAcVMENqIE6wOARPINX8GY9WS/Wu/UxbV2w8pk98AfW5w/Xr5b3</latexit><latexit sha1_base64="LbUw8KKHQNQxJn6tJgIwMCbGWoI=">AAACA3icbVDLSsNAFJ34rPUVdaebwSLWTUlE0IWLohuXFewD0lgm02k7dGYSZiZCCSlu/BU3LhRx60+482+ctFlo64ELh3Pu5d57gohRpR3n21pYXFpeWS2sFdc3Nre27Z3dhgpjiUkdhyyUrQApwqggdU01I61IEsQDRprB8Drzmw9EKhqKOz2KiM9RX9AexUgbqWPvtznSA8kTLVPoNe+T47Q8Hp/48NLp2CWn4kwA54mbkxLIUevYX+1uiGNOhMYMKeW5TqT9BElNMSNpsR0rEiE8RH3iGSoQJ8pPJj+k8MgoXdgLpSmh4UT9PZEgrtSIB6Yzu1jNepn4n+fFunfhJ1REsSYCTxf1YgZ1CLNAYJdKgjUbGYKwpOZWiAdIIqxNbEUTgjv78jxpnFZcp+LenpWqV3kcBXAADkEZuOAcVMENqIE6wOARPINX8GY9WS/Wu/UxbV2w8pk98AfW5w/Xr5b3</latexit>

W =
X

k

ckMk

<latexit sha1_base64="VvJAZfkFRgAExZfPwjuE+4/UaS0=">AAAB/HicbVBNS8NAEJ34WetXtEcvi0XwVBIR9CIUvXgRKtgPaEPYbDftks0m7G6EEOpf8eJBEa/+EG/+G7dtDtr6YODx3gwz84KUM6Ud59taWV1b39isbFW3d3b39u2Dw45KMklomyQ8kb0AK8qZoG3NNKe9VFIcB5x2g+hm6ncfqVQsEQ86T6kX45FgISNYG8m3a110hQYqi/0imhA/Qnd+5Nt1p+HMgJaJW5I6lGj59tdgmJAspkITjpXqu06qvQJLzQink+ogUzTFJMIj2jdU4Jgqr5gdP0EnRhmiMJGmhEYz9fdEgWOl8jgwnTHWY7XoTcX/vH6mw0uvYCLNNBVkvijMONIJmiaBhkxSonluCCaSmVsRGWOJiTZ5VU0I7uLLy6Rz1nCdhnt/Xm9el3FU4AiO4RRcuIAm3EIL2kAgh2d4hTfryXqx3q2PeeuKVc7U4A+szx+WqZQU</latexit><latexit sha1_base64="VvJAZfkFRgAExZfPwjuE+4/UaS0=">AAAB/HicbVBNS8NAEJ34WetXtEcvi0XwVBIR9CIUvXgRKtgPaEPYbDftks0m7G6EEOpf8eJBEa/+EG/+G7dtDtr6YODx3gwz84KUM6Ud59taWV1b39isbFW3d3b39u2Dw45KMklomyQ8kb0AK8qZoG3NNKe9VFIcB5x2g+hm6ncfqVQsEQ86T6kX45FgISNYG8m3a110hQYqi/0imhA/Qnd+5Nt1p+HMgJaJW5I6lGj59tdgmJAspkITjpXqu06qvQJLzQink+ogUzTFJMIj2jdU4Jgqr5gdP0EnRhmiMJGmhEYz9fdEgWOl8jgwnTHWY7XoTcX/vH6mw0uvYCLNNBVkvijMONIJmiaBhkxSonluCCaSmVsRGWOJiTZ5VU0I7uLLy6Rz1nCdhnt/Xm9el3FU4AiO4RRcuIAm3EIL2kAgh2d4hTfryXqx3q2PeeuKVc7U4A+szx+WqZQU</latexit><latexit sha1_base64="VvJAZfkFRgAExZfPwjuE+4/UaS0=">AAAB/HicbVBNS8NAEJ34WetXtEcvi0XwVBIR9CIUvXgRKtgPaEPYbDftks0m7G6EEOpf8eJBEa/+EG/+G7dtDtr6YODx3gwz84KUM6Ud59taWV1b39isbFW3d3b39u2Dw45KMklomyQ8kb0AK8qZoG3NNKe9VFIcB5x2g+hm6ncfqVQsEQ86T6kX45FgISNYG8m3a110hQYqi/0imhA/Qnd+5Nt1p+HMgJaJW5I6lGj59tdgmJAspkITjpXqu06qvQJLzQink+ogUzTFJMIj2jdU4Jgqr5gdP0EnRhmiMJGmhEYz9fdEgWOl8jgwnTHWY7XoTcX/vH6mw0uvYCLNNBVkvijMONIJmiaBhkxSonluCCaSmVsRGWOJiTZ5VU0I7uLLy6Rz1nCdhnt/Xm9el3FU4AiO4RRcuIAm3EIL2kAgh2d4hTfryXqx3q2PeeuKVc7U4A+szx+WqZQU</latexit><latexit sha1_base64="VvJAZfkFRgAExZfPwjuE+4/UaS0=">AAAB/HicbVBNS8NAEJ34WetXtEcvi0XwVBIR9CIUvXgRKtgPaEPYbDftks0m7G6EEOpf8eJBEa/+EG/+G7dtDtr6YODx3gwz84KUM6Ud59taWV1b39isbFW3d3b39u2Dw45KMklomyQ8kb0AK8qZoG3NNKe9VFIcB5x2g+hm6ncfqVQsEQ86T6kX45FgISNYG8m3a110hQYqi/0imhA/Qnd+5Nt1p+HMgJaJW5I6lGj59tdgmJAspkITjpXqu06qvQJLzQink+ogUzTFJMIj2jdU4Jgqr5gdP0EnRhmiMJGmhEYz9fdEgWOl8jgwnTHWY7XoTcX/vH6mw0uvYCLNNBVkvijMONIJmiaBhkxSonluCCaSmVsRGWOJiTZ5VU0I7uLLy6Rz1nCdhnt/Xm9el3FU4AiO4RRcuIAm3EIL2kAgh2d4hTfryXqx3q2PeeuKVc7U4A+szx+WqZQU</latexit>
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<latexit sha1_base64="58trTh7Mz3VZUkMz7pzvIBLsMX4=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovoqiQi6EYounEjVLAPaGOYTCftkJkkzEyEErJy46+4caGIW7/BnX/jJM1CWw/cy+Gce5m5x4sZlcqyvo3KwuLS8kp1tba2vrG5ZW7vdGSUCEzaOGKR6HlIEkZD0lZUMdKLBUHcY6TrBVe5330gQtIovFOTmDgcjULqU4yUllxzv3ufHmXwAg5kwt00yHDeCu3GDVyzbjWsAnCe2CWpgxIt1/waDCOccBIqzJCUfduKlZMioShmJKsNEklihAM0In1NQ8SJdNLijAweamUI/UjoChUs1N8bKeJSTrinJzlSYznr5eJ/Xj9R/rmT0jBOFAnx9CE/YVBFMM8EDqkgWLGJJggLqv8K8RgJhJVOrqZDsGdPniedk4ZtNezb03rzsoyjCvbAATgGNjgDTXANWqANMHgEz+AVvBlPxovxbnxMRytGubML/sD4/AFeQphq</latexit><latexit sha1_base64="58trTh7Mz3VZUkMz7pzvIBLsMX4=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovoqiQi6EYounEjVLAPaGOYTCftkJkkzEyEErJy46+4caGIW7/BnX/jJM1CWw/cy+Gce5m5x4sZlcqyvo3KwuLS8kp1tba2vrG5ZW7vdGSUCEzaOGKR6HlIEkZD0lZUMdKLBUHcY6TrBVe5330gQtIovFOTmDgcjULqU4yUllxzv3ufHmXwAg5kwt00yHDeCu3GDVyzbjWsAnCe2CWpgxIt1/waDCOccBIqzJCUfduKlZMioShmJKsNEklihAM0In1NQ8SJdNLijAweamUI/UjoChUs1N8bKeJSTrinJzlSYznr5eJ/Xj9R/rmT0jBOFAnx9CE/YVBFMM8EDqkgWLGJJggLqv8K8RgJhJVOrqZDsGdPniedk4ZtNezb03rzsoyjCvbAATgGNjgDTXANWqANMHgEz+AVvBlPxovxbnxMRytGubML/sD4/AFeQphq</latexit><latexit sha1_base64="58trTh7Mz3VZUkMz7pzvIBLsMX4=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovoqiQi6EYounEjVLAPaGOYTCftkJkkzEyEErJy46+4caGIW7/BnX/jJM1CWw/cy+Gce5m5x4sZlcqyvo3KwuLS8kp1tba2vrG5ZW7vdGSUCEzaOGKR6HlIEkZD0lZUMdKLBUHcY6TrBVe5330gQtIovFOTmDgcjULqU4yUllxzv3ufHmXwAg5kwt00yHDeCu3GDVyzbjWsAnCe2CWpgxIt1/waDCOccBIqzJCUfduKlZMioShmJKsNEklihAM0In1NQ8SJdNLijAweamUI/UjoChUs1N8bKeJSTrinJzlSYznr5eJ/Xj9R/rmT0jBOFAnx9CE/YVBFMM8EDqkgWLGJJggLqv8K8RgJhJVOrqZDsGdPniedk4ZtNezb03rzsoyjCvbAATgGNjgDTXANWqANMHgEz+AVvBlPxovxbnxMRytGubML/sD4/AFeQphq</latexit><latexit sha1_base64="58trTh7Mz3VZUkMz7pzvIBLsMX4=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovoqiQi6EYounEjVLAPaGOYTCftkJkkzEyEErJy46+4caGIW7/BnX/jJM1CWw/cy+Gce5m5x4sZlcqyvo3KwuLS8kp1tba2vrG5ZW7vdGSUCEzaOGKR6HlIEkZD0lZUMdKLBUHcY6TrBVe5330gQtIovFOTmDgcjULqU4yUllxzv3ufHmXwAg5kwt00yHDeCu3GDVyzbjWsAnCe2CWpgxIt1/waDCOccBIqzJCUfduKlZMioShmJKsNEklihAM0In1NQ8SJdNLijAweamUI/UjoChUs1N8bKeJSTrinJzlSYznr5eJ/Xj9R/rmT0jBOFAnx9CE/YVBFMM8EDqkgWLGJJggLqv8K8RgJhJVOrqZDsGdPniedk4ZtNezb03rzsoyjCvbAATgGNjgDTXANWqANMHgEz+AVvBlPxovxbnxMRytGubML/sD4/AFeQphq</latexit>

nW + n
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<latexit sha1_base64="hiVKi5gAUGQ9Fk5Xw8SLkcZbPG8=">AAACCXicbVDLSgMxFM34rPU16tJNsIiCUGZE0I1Q68buKthOoR2HTJq2oZlkSDJCGbp146+4caGIW//AnX9jpp2Fth5IOJxzL/feE8aMKu0439bC4tLyymphrbi+sbm1be/sNpVIJCYNLJiQrRApwignDU01I61YEhSFjHjh8DrzvQciFRX8To9i4keoz2mPYqSNFNiQeyf8Pj0ae9kHLyGuBVewIzSNiIK1oBrYJafsTADniZuTEshRD+yvTlfgJCJcY4aUartOrP0USU0xI+NiJ1EkRniI+qRtKEdmkJ9OLhnDQ6N0YU9I87iGE/V3R4oipUZRaCojpAdq1svE/7x2onsXfkp5nGjC8XRQL2FQC5jFArtUEqzZyBCEJTW7QjxAEmFtwiuaENzZk+dJ87TsOmX39qxUqeZxFMA+OADHwAXnoAJuQB00AAaP4Bm8gjfryXqx3q2PaemClffsgT+wPn8AzPSYeg==</latexit><latexit sha1_base64="hiVKi5gAUGQ9Fk5Xw8SLkcZbPG8=">AAACCXicbVDLSgMxFM34rPU16tJNsIiCUGZE0I1Q68buKthOoR2HTJq2oZlkSDJCGbp146+4caGIW//AnX9jpp2Fth5IOJxzL/feE8aMKu0439bC4tLyymphrbi+sbm1be/sNpVIJCYNLJiQrRApwignDU01I61YEhSFjHjh8DrzvQciFRX8To9i4keoz2mPYqSNFNiQeyf8Pj0ae9kHLyGuBVewIzSNiIK1oBrYJafsTADniZuTEshRD+yvTlfgJCJcY4aUartOrP0USU0xI+NiJ1EkRniI+qRtKEdmkJ9OLhnDQ6N0YU9I87iGE/V3R4oipUZRaCojpAdq1svE/7x2onsXfkp5nGjC8XRQL2FQC5jFArtUEqzZyBCEJTW7QjxAEmFtwiuaENzZk+dJ87TsOmX39qxUqeZxFMA+OADHwAXnoAJuQB00AAaP4Bm8gjfryXqx3q2PaemClffsgT+wPn8AzPSYeg==</latexit><latexit sha1_base64="hiVKi5gAUGQ9Fk5Xw8SLkcZbPG8=">AAACCXicbVDLSgMxFM34rPU16tJNsIiCUGZE0I1Q68buKthOoR2HTJq2oZlkSDJCGbp146+4caGIW//AnX9jpp2Fth5IOJxzL/feE8aMKu0439bC4tLyymphrbi+sbm1be/sNpVIJCYNLJiQrRApwignDU01I61YEhSFjHjh8DrzvQciFRX8To9i4keoz2mPYqSNFNiQeyf8Pj0ae9kHLyGuBVewIzSNiIK1oBrYJafsTADniZuTEshRD+yvTlfgJCJcY4aUartOrP0USU0xI+NiJ1EkRniI+qRtKEdmkJ9OLhnDQ6N0YU9I87iGE/V3R4oipUZRaCojpAdq1svE/7x2onsXfkp5nGjC8XRQL2FQC5jFArtUEqzZyBCEJTW7QjxAEmFtwiuaENzZk+dJ87TsOmX39qxUqeZxFMA+OADHwAXnoAJuQB00AAaP4Bm8gjfryXqx3q2PaemClffsgT+wPn8AzPSYeg==</latexit><latexit sha1_base64="hiVKi5gAUGQ9Fk5Xw8SLkcZbPG8=">AAACCXicbVDLSgMxFM34rPU16tJNsIiCUGZE0I1Q68buKthOoR2HTJq2oZlkSDJCGbp146+4caGIW//AnX9jpp2Fth5IOJxzL/feE8aMKu0439bC4tLyymphrbi+sbm1be/sNpVIJCYNLJiQrRApwignDU01I61YEhSFjHjh8DrzvQciFRX8To9i4keoz2mPYqSNFNiQeyf8Pj0ae9kHLyGuBVewIzSNiIK1oBrYJafsTADniZuTEshRD+yvTlfgJCJcY4aUartOrP0USU0xI+NiJ1EkRniI+qRtKEdmkJ9OLhnDQ6N0YU9I87iGE/V3R4oipUZRaCojpAdq1svE/7x2onsXfkp5nGjC8XRQL2FQC5jFArtUEqzZyBCEJTW7QjxAEmFtwiuaENzZk+dJ87TsOmX39qxUqeZxFMA+OADHwAXnoAJuQB00AAaP4Bm8gjfryXqx3q2PaemClffsgT+wPn8AzPSYeg==</latexit>

Summary of the results 

n
0
= 1� dAdBL(A)

<latexit sha1_base64="RRiPgEH9iPpN2wY6HBBZn7qDNf8=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLWBeWRATdCG3duHBRwT6gjWEymbRDJ5MwMxFKyMZfceNCEbd+hjv/xmmbhVYPXDiccy/33uPFjEplWV9GYWFxaXmluFpaW9/Y3DK3d9oySgQmLRyxSHQ9JAmjnLQUVYx0Y0FQ6DHS8UZXE7/zQISkEb9T45g4IRpwGlCMlJZcc4/fp0cZvIT2CfTduq4GvKnUj12zbFWtKeBfYuekDHI0XfOz70c4CQlXmCEpe7YVKydFQlHMSFbqJ5LECI/QgPQ05Sgk0kmnD2TwUCs+DCKhiys4VX9OpCiUchx6ujNEaijnvYn4n9dLVHDhpJTHiSIczxYFCYMqgpM0oE8FwYqNNUFYUH0rxEMkEFY6s5IOwZ5/+S9pn1Ztq2rfnpVrjTyOItgHB6ACbHAOauAaNEELYJCBJ/ACXo1H49l4M95nrQUjn9kFv2B8fANLH5Oe</latexit><latexit sha1_base64="RRiPgEH9iPpN2wY6HBBZn7qDNf8=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLWBeWRATdCG3duHBRwT6gjWEymbRDJ5MwMxFKyMZfceNCEbd+hjv/xmmbhVYPXDiccy/33uPFjEplWV9GYWFxaXmluFpaW9/Y3DK3d9oySgQmLRyxSHQ9JAmjnLQUVYx0Y0FQ6DHS8UZXE7/zQISkEb9T45g4IRpwGlCMlJZcc4/fp0cZvIT2CfTduq4GvKnUj12zbFWtKeBfYuekDHI0XfOz70c4CQlXmCEpe7YVKydFQlHMSFbqJ5LECI/QgPQ05Sgk0kmnD2TwUCs+DCKhiys4VX9OpCiUchx6ujNEaijnvYn4n9dLVHDhpJTHiSIczxYFCYMqgpM0oE8FwYqNNUFYUH0rxEMkEFY6s5IOwZ5/+S9pn1Ztq2rfnpVrjTyOItgHB6ACbHAOauAaNEELYJCBJ/ACXo1H49l4M95nrQUjn9kFv2B8fANLH5Oe</latexit><latexit sha1_base64="RRiPgEH9iPpN2wY6HBBZn7qDNf8=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLWBeWRATdCG3duHBRwT6gjWEymbRDJ5MwMxFKyMZfceNCEbd+hjv/xmmbhVYPXDiccy/33uPFjEplWV9GYWFxaXmluFpaW9/Y3DK3d9oySgQmLRyxSHQ9JAmjnLQUVYx0Y0FQ6DHS8UZXE7/zQISkEb9T45g4IRpwGlCMlJZcc4/fp0cZvIT2CfTduq4GvKnUj12zbFWtKeBfYuekDHI0XfOz70c4CQlXmCEpe7YVKydFQlHMSFbqJ5LECI/QgPQ05Sgk0kmnD2TwUCs+DCKhiys4VX9OpCiUchx6ujNEaijnvYn4n9dLVHDhpJTHiSIczxYFCYMqgpM0oE8FwYqNNUFYUH0rxEMkEFY6s5IOwZ5/+S9pn1Ztq2rfnpVrjTyOItgHB6ACbHAOauAaNEELYJCBJ/ACXo1H49l4M95nrQUjn9kFv2B8fANLH5Oe</latexit><latexit sha1_base64="RRiPgEH9iPpN2wY6HBBZn7qDNf8=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLWBeWRATdCG3duHBRwT6gjWEymbRDJ5MwMxFKyMZfceNCEbd+hjv/xmmbhVYPXDiccy/33uPFjEplWV9GYWFxaXmluFpaW9/Y3DK3d9oySgQmLRyxSHQ9JAmjnLQUVYx0Y0FQ6DHS8UZXE7/zQISkEb9T45g4IRpwGlCMlJZcc4/fp0cZvIT2CfTduq4GvKnUj12zbFWtKeBfYuekDHI0XfOz70c4CQlXmCEpe7YVKydFQlHMSFbqJ5LECI/QgPQ05Sgk0kmnD2TwUCs+DCKhiys4VX9OpCiUchx6ujNEaijnvYn4n9dLVHDhpJTHiSIczxYFCYMqgpM0oE8FwYqNNUFYUH0rxEMkEFY6s5IOwZ5/+S9pn1Ztq2rfnpVrjTyOItgHB6ACbHAOauAaNEELYJCBJ/ACXo1H49l4M95nrQUjn9kFv2B8fANLH5Oe</latexit>

n = dAdBU(A)� 1
<latexit sha1_base64="IQIyboLMekyAxeornCnYZYYFjfc=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCPVgSEfQitPXisYJpC20Im82mXbrZhN2NEEL9K148KOLVH+LNf+O2zUFbHww83pthZp6fMCqVZX0bpbX1jc2t8nZlZ3dv/8A8POrKOBWYODhmsej7SBJGOXEUVYz0E0FQ5DPS8ye3M7/3SISkMX9QWULcCI04DSlGSkueWeUQ3sDAa+lqQ6feOju3PbNmNaw54CqxC1IDBTqe+TUMYpxGhCvMkJQD20qUmyOhKGZkWhmmkiQIT9CIDDTlKCLSzefHT+GpVgIYxkIXV3Cu/p7IUSRlFvm6M0JqLJe9mfifN0hVeO3mlCepIhwvFoUpgyqGsyRgQAXBimWaICyovhXiMRIIK51XRYdgL7+8SroXDdtq2PeXtWa7iKMMjsEJqAMbXIEmuAMd4AAMMvAMXsGb8WS8GO/Gx6K1ZBQzVfAHxucPZZWSAg==</latexit><latexit sha1_base64="IQIyboLMekyAxeornCnYZYYFjfc=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCPVgSEfQitPXisYJpC20Im82mXbrZhN2NEEL9K148KOLVH+LNf+O2zUFbHww83pthZp6fMCqVZX0bpbX1jc2t8nZlZ3dv/8A8POrKOBWYODhmsej7SBJGOXEUVYz0E0FQ5DPS8ye3M7/3SISkMX9QWULcCI04DSlGSkueWeUQ3sDAa+lqQ6feOju3PbNmNaw54CqxC1IDBTqe+TUMYpxGhCvMkJQD20qUmyOhKGZkWhmmkiQIT9CIDDTlKCLSzefHT+GpVgIYxkIXV3Cu/p7IUSRlFvm6M0JqLJe9mfifN0hVeO3mlCepIhwvFoUpgyqGsyRgQAXBimWaICyovhXiMRIIK51XRYdgL7+8SroXDdtq2PeXtWa7iKMMjsEJqAMbXIEmuAMd4AAMMvAMXsGb8WS8GO/Gx6K1ZBQzVfAHxucPZZWSAg==</latexit><latexit sha1_base64="IQIyboLMekyAxeornCnYZYYFjfc=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCPVgSEfQitPXisYJpC20Im82mXbrZhN2NEEL9K148KOLVH+LNf+O2zUFbHww83pthZp6fMCqVZX0bpbX1jc2t8nZlZ3dv/8A8POrKOBWYODhmsej7SBJGOXEUVYz0E0FQ5DPS8ye3M7/3SISkMX9QWULcCI04DSlGSkueWeUQ3sDAa+lqQ6feOju3PbNmNaw54CqxC1IDBTqe+TUMYpxGhCvMkJQD20qUmyOhKGZkWhmmkiQIT9CIDDTlKCLSzefHT+GpVgIYxkIXV3Cu/p7IUSRlFvm6M0JqLJe9mfifN0hVeO3mlCepIhwvFoUpgyqGsyRgQAXBimWaICyovhXiMRIIK51XRYdgL7+8SroXDdtq2PeXtWa7iKMMjsEJqAMbXIEmuAMd4AAMMvAMXsGb8WS8GO/Gx6K1ZBQzVfAHxucPZZWSAg==</latexit><latexit sha1_base64="IQIyboLMekyAxeornCnYZYYFjfc=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCPVgSEfQitPXisYJpC20Im82mXbrZhN2NEEL9K148KOLVH+LNf+O2zUFbHww83pthZp6fMCqVZX0bpbX1jc2t8nZlZ3dv/8A8POrKOBWYODhmsej7SBJGOXEUVYz0E0FQ5DPS8ye3M7/3SISkMX9QWULcCI04DSlGSkueWeUQ3sDAa+lqQ6feOju3PbNmNaw54CqxC1IDBTqe+TUMYpxGhCvMkJQD20qUmyOhKGZkWhmmkiQIT9CIDDTlKCLSzefHT+GpVgIYxkIXV3Cu/p7IUSRlFvm6M0JqLJe9mfifN0hVeO3mlCepIhwvFoUpgyqGsyRgQAXBimWaICyovhXiMRIIK51XRYdgL7+8SroXDdtq2PeXtWa7iKMMjsEJqAMbXIEmuAMd4AAMMvAMXsGb8WS8GO/Gx6K1ZBQzVfAHxucPZZWSAg==</latexit>

min
�2SEP

tr[A�] = L(A)  tr[A�sep]  U(A) = max
�2SEP

tr[A�]
<latexit sha1_base64="NwpjMIG7T9xhsm48mpkaOpd5fl4="></latexit><latexit sha1_base64="NwpjMIG7T9xhsm48mpkaOpd5fl4="></latexit><latexit sha1_base64="NwpjMIG7T9xhsm48mpkaOpd5fl4="></latexit><latexit sha1_base64="NwpjMIG7T9xhsm48mpkaOpd5fl4="></latexit>

There exists an operator, A 2 B(HA ⌦HB)
<latexit sha1_base64="XrAJFWFAQ7ehhVKi7mdlm/hKeok=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdNnWTZcV7AOaECbTSTt0MhNmJkIJ3brxV9y4UMStf+DOv3HSZqGtBy4czrmXe+8JE0aVdpxva219Y3Nru7RT3t3bPzi0j467SqQSkw4WTMh+iBRhlJOOppqRfiIJikNGeuHkNvd7D0QqKvi9nibEj9GI04hipI0U2LDhUQ69GOkxRixrVltBwxOaxkTBVtC8mAV2xak5c8BV4hakAgq0A/vLGwqcxoRrzJBSA9dJtJ8hqSlmZFb2UkUShCdoRAaGcmRW+dn8kxk8N8oQRkKa4hrO1d8TGYqVmsah6cxPVsteLv7nDVId3fgZ5UmqCceLRVHKoBYwjwUOqSRYs6khCEtqboV4jCTC2oRXNiG4yy+vku5lzXVq7t1Vpd4s4iiBU3AGqsAF16AOWqANOgCDR/AMXsGb9WS9WO/Wx6J1zSpmTsAfWJ8/0AGZHg==</latexit><latexit sha1_base64="XrAJFWFAQ7ehhVKi7mdlm/hKeok=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdNnWTZcV7AOaECbTSTt0MhNmJkIJ3brxV9y4UMStf+DOv3HSZqGtBy4czrmXe+8JE0aVdpxva219Y3Nru7RT3t3bPzi0j467SqQSkw4WTMh+iBRhlJOOppqRfiIJikNGeuHkNvd7D0QqKvi9nibEj9GI04hipI0U2LDhUQ69GOkxRixrVltBwxOaxkTBVtC8mAV2xak5c8BV4hakAgq0A/vLGwqcxoRrzJBSA9dJtJ8hqSlmZFb2UkUShCdoRAaGcmRW+dn8kxk8N8oQRkKa4hrO1d8TGYqVmsah6cxPVsteLv7nDVId3fgZ5UmqCceLRVHKoBYwjwUOqSRYs6khCEtqboV4jCTC2oRXNiG4yy+vku5lzXVq7t1Vpd4s4iiBU3AGqsAF16AOWqANOgCDR/AMXsGb9WS9WO/Wx6J1zSpmTsAfWJ8/0AGZHg==</latexit><latexit sha1_base64="XrAJFWFAQ7ehhVKi7mdlm/hKeok=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdNnWTZcV7AOaECbTSTt0MhNmJkIJ3brxV9y4UMStf+DOv3HSZqGtBy4czrmXe+8JE0aVdpxva219Y3Nru7RT3t3bPzi0j467SqQSkw4WTMh+iBRhlJOOppqRfiIJikNGeuHkNvd7D0QqKvi9nibEj9GI04hipI0U2LDhUQ69GOkxRixrVltBwxOaxkTBVtC8mAV2xak5c8BV4hakAgq0A/vLGwqcxoRrzJBSA9dJtJ8hqSlmZFb2UkUShCdoRAaGcmRW+dn8kxk8N8oQRkKa4hrO1d8TGYqVmsah6cxPVsteLv7nDVId3fgZ5UmqCceLRVHKoBYwjwUOqSRYs6khCEtqboV4jCTC2oRXNiG4yy+vku5lzXVq7t1Vpd4s4iiBU3AGqsAF16AOWqANOgCDR/AMXsGb9WS9WO/Wx6J1zSpmTsAfWJ8/0AGZHg==</latexit><latexit sha1_base64="XrAJFWFAQ7ehhVKi7mdlm/hKeok=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdNnWTZcV7AOaECbTSTt0MhNmJkIJ3brxV9y4UMStf+DOv3HSZqGtBy4czrmXe+8JE0aVdpxva219Y3Nru7RT3t3bPzi0j467SqQSkw4WTMh+iBRhlJOOppqRfiIJikNGeuHkNvd7D0QqKvi9nibEj9GI04hipI0U2LDhUQ69GOkxRixrVltBwxOaxkTBVtC8mAV2xak5c8BV4hakAgq0A/vLGwqcxoRrzJBSA9dJtJ8hqSlmZFb2UkUShCdoRAaGcmRW+dn8kxk8N8oQRkKa4hrO1d8TGYqVmsah6cxPVsteLv7nDVId3fgZ5UmqCceLRVHKoBYwjwUOqSRYs6khCEtqboV4jCTC2oRXNiG4yy+vku5lzXVq7t1Vpd4s4iiBU3AGqsAF16AOWqANOgCDR/AMXsGb9WS9WO/Wx6J1zSpmTsAfWJ8/0AGZHg==</latexit>

Note. This shares the same structure of Structural Physical Approximations (SPA)



Mirrored Entanglement Witnesses (Local Measurements + CC), EW 2.0…

⇢↵ = (1� ↵)|�+ih�+|+ ↵
1

4
I

<latexit sha1_base64="VgJnOqmGtgP4EW+WyemfamWIfkE="></latexit><latexit sha1_base64="VgJnOqmGtgP4EW+WyemfamWIfkE="></latexit><latexit sha1_base64="VgJnOqmGtgP4EW+WyemfamWIfkE="></latexit><latexit sha1_base64="VgJnOqmGtgP4EW+WyemfamWIfkE="></latexit>

⇢� = (1� �)|��ih��|+ �
1

4
I

<latexit sha1_base64="HIiRZkjqxJLtodDaTtrRNj4A0oA="></latexit><latexit sha1_base64="HIiRZkjqxJLtodDaTtrRNj4A0oA="></latexit><latexit sha1_base64="HIiRZkjqxJLtodDaTtrRNj4A0oA="></latexit><latexit sha1_base64="HIiRZkjqxJLtodDaTtrRNj4A0oA="></latexit>

tr[W (�)⇢� ] < 0
<latexit sha1_base64="ip5uuHfJchDeB6v1hYYUZw5nwAM=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoC0sigi5cFN24rGAf0MQwmU7aoZMHMzdCCfkBN/6KGxeKuHXvzr9x0nah1QMXDufcy733+IngCizryygtLC4tr5RXK2vrG5tb5vZOW8WppKxFYxHLrk8UEzxiLeAgWDeRjIS+YB1/dFX4nXsmFY+jWxgnzA3JIOIBpwS05JkHTkhgKMMMZN7r3GW146PckcPYyxyfAcmxiy8sz6xadWsC/JfYM1JFMzQ989PpxzQNWQRUEKV6tpWAmxEJnAqWV5xUsYTQERmwnqYRCZlys8k3OT7USh8HsdQVAZ6oPycyEio1Dn3dWdyu5r1C/M/rpRCcuxmPkhRYRKeLglRgiHERDe5zySiIsSaESq5vxXRIJKGgA6zoEOz5l/+S9kndtur2zWm1cTmLo4z20D6qIRudoQa6Rk3UQhQ9oCf0gl6NR+PZeDPep60lYzazi37B+PgG0a6bWQ==</latexit><latexit sha1_base64="ip5uuHfJchDeB6v1hYYUZw5nwAM=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoC0sigi5cFN24rGAf0MQwmU7aoZMHMzdCCfkBN/6KGxeKuHXvzr9x0nah1QMXDufcy733+IngCizryygtLC4tr5RXK2vrG5tb5vZOW8WppKxFYxHLrk8UEzxiLeAgWDeRjIS+YB1/dFX4nXsmFY+jWxgnzA3JIOIBpwS05JkHTkhgKMMMZN7r3GW146PckcPYyxyfAcmxiy8sz6xadWsC/JfYM1JFMzQ989PpxzQNWQRUEKV6tpWAmxEJnAqWV5xUsYTQERmwnqYRCZlys8k3OT7USh8HsdQVAZ6oPycyEio1Dn3dWdyu5r1C/M/rpRCcuxmPkhRYRKeLglRgiHERDe5zySiIsSaESq5vxXRIJKGgA6zoEOz5l/+S9kndtur2zWm1cTmLo4z20D6qIRudoQa6Rk3UQhQ9oCf0gl6NR+PZeDPep60lYzazi37B+PgG0a6bWQ==</latexit><latexit sha1_base64="ip5uuHfJchDeB6v1hYYUZw5nwAM=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoC0sigi5cFN24rGAf0MQwmU7aoZMHMzdCCfkBN/6KGxeKuHXvzr9x0nah1QMXDufcy733+IngCizryygtLC4tr5RXK2vrG5tb5vZOW8WppKxFYxHLrk8UEzxiLeAgWDeRjIS+YB1/dFX4nXsmFY+jWxgnzA3JIOIBpwS05JkHTkhgKMMMZN7r3GW146PckcPYyxyfAcmxiy8sz6xadWsC/JfYM1JFMzQ989PpxzQNWQRUEKV6tpWAmxEJnAqWV5xUsYTQERmwnqYRCZlys8k3OT7USh8HsdQVAZ6oPycyEio1Dn3dWdyu5r1C/M/rpRCcuxmPkhRYRKeLglRgiHERDe5zySiIsSaESq5vxXRIJKGgA6zoEOz5l/+S9kndtur2zWm1cTmLo4z20D6qIRudoQa6Rk3UQhQ9oCf0gl6NR+PZeDPep60lYzazi37B+PgG0a6bWQ==</latexit><latexit sha1_base64="ip5uuHfJchDeB6v1hYYUZw5nwAM=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoC0sigi5cFN24rGAf0MQwmU7aoZMHMzdCCfkBN/6KGxeKuHXvzr9x0nah1QMXDufcy733+IngCizryygtLC4tr5RXK2vrG5tb5vZOW8WppKxFYxHLrk8UEzxiLeAgWDeRjIS+YB1/dFX4nXsmFY+jWxgnzA3JIOIBpwS05JkHTkhgKMMMZN7r3GW146PckcPYyxyfAcmxiy8sz6xadWsC/JfYM1JFMzQ989PpxzQNWQRUEKV6tpWAmxEJnAqWV5xUsYTQERmwnqYRCZlys8k3OT7USh8HsdQVAZ6oPycyEio1Dn3dWdyu5r1C/M/rpRCcuxmPkhRYRKeLglRgiHERDe5zySiIsSaESq5vxXRIJKGgA6zoEOz5l/+S9kndtur2zWm1cTmLo4z20D6qIRudoQa6Rk3UQhQ9oCf0gl6NR+PZeDPep60lYzazi37B+PgG0a6bWQ==</latexit>

tr[W (+)⇢↵] < 0
<latexit sha1_base64="rNmSkC+kdPUjhBdy+aouNDeCd9Y=">AAACDnicbVDLSsNAFJ34rPUVdelmsBQqQklE0IWLohuXFewDkhgm00k7dDIJMxOhhHyBG3/FjQtF3Lp25984abPQ1gMXDufcy733BAmjUlnWt7G0vLK6tl7ZqG5ube/smnv7XRmnApMOjlks+gGShFFOOooqRvqJICgKGOkF4+vC7z0QIWnM79QkIV6EhpyGFCOlJd+suxFSIxFlSuRO7z5rnBznrhjFfuYiloxQDj14aflmzWpaU8BFYpekBkq0ffPLHcQ4jQhXmCEpHdtKlJchoShmJK+6qSQJwmM0JI6mHEVEetn0nRzWtTKAYSx0cQWn6u+JDEVSTqJAdxbHy3mvEP/znFSFF15GeZIqwvFsUZgyqGJYZAMHVBCs2EQThAXVt0I8QgJhpROs6hDs+ZcXSfe0aVtN+/as1roq46iAQ3AEGsAG56AFbkAbdAAGj+AZvII348l4Md6Nj1nrklHOHIA/MD5/AKLKm8s=</latexit><latexit sha1_base64="rNmSkC+kdPUjhBdy+aouNDeCd9Y=">AAACDnicbVDLSsNAFJ34rPUVdelmsBQqQklE0IWLohuXFewDkhgm00k7dDIJMxOhhHyBG3/FjQtF3Lp25984abPQ1gMXDufcy733BAmjUlnWt7G0vLK6tl7ZqG5ube/smnv7XRmnApMOjlks+gGShFFOOooqRvqJICgKGOkF4+vC7z0QIWnM79QkIV6EhpyGFCOlJd+suxFSIxFlSuRO7z5rnBznrhjFfuYiloxQDj14aflmzWpaU8BFYpekBkq0ffPLHcQ4jQhXmCEpHdtKlJchoShmJK+6qSQJwmM0JI6mHEVEetn0nRzWtTKAYSx0cQWn6u+JDEVSTqJAdxbHy3mvEP/znFSFF15GeZIqwvFsUZgyqGJYZAMHVBCs2EQThAXVt0I8QgJhpROs6hDs+ZcXSfe0aVtN+/as1roq46iAQ3AEGsAG56AFbkAbdAAGj+AZvII348l4Md6Nj1nrklHOHIA/MD5/AKLKm8s=</latexit><latexit sha1_base64="rNmSkC+kdPUjhBdy+aouNDeCd9Y=">AAACDnicbVDLSsNAFJ34rPUVdelmsBQqQklE0IWLohuXFewDkhgm00k7dDIJMxOhhHyBG3/FjQtF3Lp25984abPQ1gMXDufcy733BAmjUlnWt7G0vLK6tl7ZqG5ube/smnv7XRmnApMOjlks+gGShFFOOooqRvqJICgKGOkF4+vC7z0QIWnM79QkIV6EhpyGFCOlJd+suxFSIxFlSuRO7z5rnBznrhjFfuYiloxQDj14aflmzWpaU8BFYpekBkq0ffPLHcQ4jQhXmCEpHdtKlJchoShmJK+6qSQJwmM0JI6mHEVEetn0nRzWtTKAYSx0cQWn6u+JDEVSTqJAdxbHy3mvEP/znFSFF15GeZIqwvFsUZgyqGJYZAMHVBCs2EQThAXVt0I8QgJhpROs6hDs+ZcXSfe0aVtN+/as1roq46iAQ3AEGsAG56AFbkAbdAAGj+AZvII348l4Md6Nj1nrklHOHIA/MD5/AKLKm8s=</latexit><latexit sha1_base64="rNmSkC+kdPUjhBdy+aouNDeCd9Y=">AAACDnicbVDLSsNAFJ34rPUVdelmsBQqQklE0IWLohuXFewDkhgm00k7dDIJMxOhhHyBG3/FjQtF3Lp25984abPQ1gMXDufcy733BAmjUlnWt7G0vLK6tl7ZqG5ube/smnv7XRmnApMOjlks+gGShFFOOooqRvqJICgKGOkF4+vC7z0QIWnM79QkIV6EhpyGFCOlJd+suxFSIxFlSuRO7z5rnBznrhjFfuYiloxQDj14aflmzWpaU8BFYpekBkq0ffPLHcQ4jQhXmCEpHdtKlJchoShmJK+6qSQJwmM0JI6mHEVEetn0nRzWtTKAYSx0cQWn6u+JDEVSTqJAdxbHy3mvEP/znFSFF15GeZIqwvFsUZgyqGJYZAMHVBCs2EQThAXVt0I8QgJhpROs6hDs+ZcXSfe0aVtN+/as1roq46iAQ3AEGsAG56AFbkAbdAAGj+AZvII348l4Md6Nj1nrklHOHIA/MD5/AKLKm8s=</latexit>

Example

Connected by Partial Transpose

<latexit sha1_base64="32wq7kXanKALWhUB2YwCOzaQkG8="></latexit>

3

20
 tr[�sep

fW ]  7

20
8�sep



Result 2 : POVM Cloud = EWs

p⇤/d2  tr[fW �sep]  q⇤/d2
<latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit>

fW
<latexit sha1_base64="6uAhFyo1u24LLOM88gwBgvEFidk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzYe7m0oJ/R1ePKh49c9489+4bXPQ1gcDj/dmmJnnp4IrbdvfVmlldW19o7xZ2dre2d2r7h88qCSTDF2WiES2fapQ8BhdzbXAdiqRRr7Alj+8mfqtEUrFk/hej1P0ItqPecgZ1Ubyuk88QM1FgHlr0qvW7Lo9A1kmTkFqUKDZq351g4RlEcaaCapUx7FT7eVUas4ETirdTGFK2ZD2sWNoTCNUXj47ekJOjBKQMJGmYk1m6u+JnEZKjSPfdEZUD9SiNxX/8zqZDi+9nMdppjFm80VhJohOyDQBEnCJTIuxIZRJbm4lbEAlZdrkVDEhOIsvLxP3rH5Vd+7Oa43rIo0yHMExnIIDF9CAW2iCCwwe4Rle4c0aWS/Wu/Uxby1Zxcwh/IH1+QOkFZI2</latexit><latexit sha1_base64="6uAhFyo1u24LLOM88gwBgvEFidk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzYe7m0oJ/R1ePKh49c9489+4bXPQ1gcDj/dmmJnnp4IrbdvfVmlldW19o7xZ2dre2d2r7h88qCSTDF2WiES2fapQ8BhdzbXAdiqRRr7Alj+8mfqtEUrFk/hej1P0ItqPecgZ1Ubyuk88QM1FgHlr0qvW7Lo9A1kmTkFqUKDZq351g4RlEcaaCapUx7FT7eVUas4ETirdTGFK2ZD2sWNoTCNUXj47ekJOjBKQMJGmYk1m6u+JnEZKjSPfdEZUD9SiNxX/8zqZDi+9nMdppjFm80VhJohOyDQBEnCJTIuxIZRJbm4lbEAlZdrkVDEhOIsvLxP3rH5Vd+7Oa43rIo0yHMExnIIDF9CAW2iCCwwe4Rle4c0aWS/Wu/Uxby1Zxcwh/IH1+QOkFZI2</latexit><latexit sha1_base64="6uAhFyo1u24LLOM88gwBgvEFidk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzYe7m0oJ/R1ePKh49c9489+4bXPQ1gcDj/dmmJnnp4IrbdvfVmlldW19o7xZ2dre2d2r7h88qCSTDF2WiES2fapQ8BhdzbXAdiqRRr7Alj+8mfqtEUrFk/hej1P0ItqPecgZ1Ubyuk88QM1FgHlr0qvW7Lo9A1kmTkFqUKDZq351g4RlEcaaCapUx7FT7eVUas4ETirdTGFK2ZD2sWNoTCNUXj47ekJOjBKQMJGmYk1m6u+JnEZKjSPfdEZUD9SiNxX/8zqZDi+9nMdppjFm80VhJohOyDQBEnCJTIuxIZRJbm4lbEAlZdrkVDEhOIsvLxP3rH5Vd+7Oa43rIo0yHMExnIIDF9CAW2iCCwwe4Rle4c0aWS/Wu/Uxby1Zxcwh/IH1+QOkFZI2</latexit><latexit sha1_base64="6uAhFyo1u24LLOM88gwBgvEFidk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzYe7m0oJ/R1ePKh49c9489+4bXPQ1gcDj/dmmJnnp4IrbdvfVmlldW19o7xZ2dre2d2r7h88qCSTDF2WiES2fapQ8BhdzbXAdiqRRr7Alj+8mfqtEUrFk/hej1P0ItqPecgZ1Ubyuk88QM1FgHlr0qvW7Lo9A1kmTkFqUKDZq351g4RlEcaaCapUx7FT7eVUas4ETirdTGFK2ZD2sWNoTCNUXj47ekJOjBKQMJGmYk1m6u+JnEZKjSPfdEZUD9SiNxX/8zqZDi+9nMdppjFm80VhJohOyDQBEnCJTIuxIZRJbm4lbEAlZdrkVDEhOIsvLxP3rH5Vd+7Oa43rIo0yHMExnIIDF9CAW2iCCwwe4Rle4c0aWS/Wu/Uxby1Zxcwh/IH1+QOkFZI2</latexit>



How can I detect entangled states?



How can I detect entangled states?



How can I detect entangled states?


<latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit><latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit><latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit><latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit>


<latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit><latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit><latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit><latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit>

L = min
�sep

[fW�sep]
<latexit sha1_base64="8DOfglK7IH0fg2VLXwUyiALaN4Q=">AAACLHicbVDLSgMxFM34rPVVdekmWARXZUYEdSEUdeHCRQVrC52hZDK3bWiSGZKMUob5ITf+igguqrj1O0wfC609EHI4597k3hMmnGnjukNnYXFpeWW1sFZc39jc2i7t7D7oOFUU6jTmsWqGRANnEuqGGQ7NRAERIYdG2L8a+Y1HUJrF8t4MEggE6UrWYZQYK7VL17f4AvuCyXbma9YVxN6CmJ4SmYYkz/OW/8QiMIxHkDXyuT VBu1R2K+4Y+D/xpqSMpqi1S29+FNNUgDSUE61bnpuYICPKMMohL/qpfZjQPulCy1JJBOggG2+b40OrRLgTK3ukwWP1d0dGhNYDEdrK0ZR61huJ87xWajpnQcZkkhqQdPJRJ+XYxHgUHY6YAmr4wBJCFbOzYtojilBjAy7aELzZlf+T+nHlvOLdnZSrl9M0CmgfHaAj5KFTVEU3qIbqiKJn9IqG6MN5cd6dT+drUrrgTHv20B843z8xm6rX</latexit><latexit sha1_base64="8DOfglK7IH0fg2VLXwUyiALaN4Q=">AAACLHicbVDLSgMxFM34rPVVdekmWARXZUYEdSEUdeHCRQVrC52hZDK3bWiSGZKMUob5ITf+igguqrj1O0wfC609EHI4597k3hMmnGnjukNnYXFpeWW1sFZc39jc2i7t7D7oOFUU6jTmsWqGRANnEuqGGQ7NRAERIYdG2L8a+Y1HUJrF8t4MEggE6UrWYZQYK7VL17f4AvuCyXbma9YVxN6CmJ4SmYYkz/OW/8QiMIxHkDXyuT VBu1R2K+4Y+D/xpqSMpqi1S29+FNNUgDSUE61bnpuYICPKMMohL/qpfZjQPulCy1JJBOggG2+b40OrRLgTK3ukwWP1d0dGhNYDEdrK0ZR61huJ87xWajpnQcZkkhqQdPJRJ+XYxHgUHY6YAmr4wBJCFbOzYtojilBjAy7aELzZlf+T+nHlvOLdnZSrl9M0CmgfHaAj5KFTVEU3qIbqiKJn9IqG6MN5cd6dT+drUrrgTHv20B843z8xm6rX</latexit><latexit sha1_base64="8DOfglK7IH0fg2VLXwUyiALaN4Q=">AAACLHicbVDLSgMxFM34rPVVdekmWARXZUYEdSEUdeHCRQVrC52hZDK3bWiSGZKMUob5ITf+igguqrj1O0wfC609EHI4597k3hMmnGnjukNnYXFpeWW1sFZc39jc2i7t7D7oOFUU6jTmsWqGRANnEuqGGQ7NRAERIYdG2L8a+Y1HUJrF8t4MEggE6UrWYZQYK7VL17f4AvuCyXbma9YVxN6CmJ4SmYYkz/OW/8QiMIxHkDXyuT VBu1R2K+4Y+D/xpqSMpqi1S29+FNNUgDSUE61bnpuYICPKMMohL/qpfZjQPulCy1JJBOggG2+b40OrRLgTK3ukwWP1d0dGhNYDEdrK0ZR61huJ87xWajpnQcZkkhqQdPJRJ+XYxHgUHY6YAmr4wBJCFbOzYtojilBjAy7aELzZlf+T+nHlvOLdnZSrl9M0CmgfHaAj5KFTVEU3qIbqiKJn9IqG6MN5cd6dT+drUrrgTHv20B843z8xm6rX</latexit><latexit sha1_base64="8DOfglK7IH0fg2VLXwUyiALaN4Q=">AAACLHicbVDLSgMxFM34rPVVdekmWARXZUYEdSEUdeHCRQVrC52hZDK3bWiSGZKMUob5ITf+igguqrj1O0wfC609EHI4597k3hMmnGnjukNnYXFpeWW1sFZc39jc2i7t7D7oOFUU6jTmsWqGRANnEuqGGQ7NRAERIYdG2L8a+Y1HUJrF8t4MEggE6UrWYZQYK7VL17f4AvuCyXbma9YVxN6CmJ4SmYYkz/OW/8QiMIxHkDXyuT VBu1R2K+4Y+D/xpqSMpqi1S29+FNNUgDSUE61bnpuYICPKMMohL/qpfZjQPulCy1JJBOggG2+b40OrRLgTK3ukwWP1d0dGhNYDEdrK0ZR61huJ87xWajpnQcZkkhqQdPJRJ+XYxHgUHY6YAmr4wBJCFbOzYtojilBjAy7aELzZlf+T+nHlvOLdnZSrl9M0CmgfHaAj5KFTVEU3qIbqiKJn9IqG6MN5cd6dT+drUrrgTHv20B843z8xm6rX</latexit>

U = max
�sep

[fW�sep]
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p⇤/d2  tr[fW �sep]  q⇤/d2
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General Picture of Entanglement Detection

Entangled or  
Separable? 

quantum state identification
Quantum State 

Tomography

I know the state and, (though NP-Hard) 
 
can apply Positive Maps, SDP

I don’t know the state but, 
 
want to know if it’s entangled

tr[W⇢ent] < 0

tr[W�sep] � 0 8�sep
sufficiently many EWs

Advantage of EWs: Entanglement of unknown states can be detected ! 

Unknown 
Quantum States



General Picture of Entanglement Detection

quantum state identification
Quantum State 

Tomography
Unknown 

Quantum States

P
1

P
2

P
3

P
i

Pr[i|⇢?] = tr[Pi⇢?]

X

i

ciPr[i|⇢?] Tomographically 
complete measurement 
: MUBs or SICs

In practice, more detectors



Result 3 : POVM Cloud = MUBs and SICs (for tomography)

p⇤/d2  tr[fW �sep]  q⇤/d2
<latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit>

W = (I ⌦ T )(|�+ih�+|)
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fW = (1� p⇤)W + p⇤
I ⌦ I

d2
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fW = Sym
H⌦H

<latexit sha1_base64="5VMKVXctK1dNBbT+THp9dqdDu6M=">AAACGnicbVBNS8NAEN34bf2qevSyWARPJRFBPQiilx4rWis0oWw2U13cTcLuRCkh/8OLf8WLBxVv4sV/46btQVsfLLx9b4aZeWEqhUHX/Xampmdm5+YXFitLyyura9X1jSuTZJpDiycy0dchMyBFDC0UKOE61cBUKKEd3p2VfvsetBFJfIn9FALFbmLRE5yhlbrVPf9BRIBCRpC3i2PqK4a3WuUXfVV088GPM5k3/ASFAkMbRdGt1ty6OwCdJN6I1MgIzW71048SnimIkUtmTMdzUwxyplFwCUXFzwykjN+xG+hYGjM7KMgHtxV0xyoR7SXavhjpQP3dkTNlTF+FtrJc1ox7pfif18mwdxjkIk4zhJgPB/UySTGhZVA0Eho4yr4ljGthd6X8lmnG0cZZsSF44ydPktZe/ajune/XTk5HaSyQLbJNdolHDsgJaZAmaRFOHskzeSVvzpPz4rw7H8PSKWfUs0n+wPn6AVT3om4=</latexit><latexit sha1_base64="5VMKVXctK1dNBbT+THp9dqdDu6M=">AAACGnicbVBNS8NAEN34bf2qevSyWARPJRFBPQiilx4rWis0oWw2U13cTcLuRCkh/8OLf8WLBxVv4sV/46btQVsfLLx9b4aZeWEqhUHX/Xampmdm5+YXFitLyyura9X1jSuTZJpDiycy0dchMyBFDC0UKOE61cBUKKEd3p2VfvsetBFJfIn9FALFbmLRE5yhlbrVPf9BRIBCRpC3i2PqK4a3WuUXfVV088GPM5k3/ASFAkMbRdGt1ty6OwCdJN6I1MgIzW71048SnimIkUtmTMdzUwxyplFwCUXFzwykjN+xG+hYGjM7KMgHtxV0xyoR7SXavhjpQP3dkTNlTF+FtrJc1ox7pfif18mwdxjkIk4zhJgPB/UySTGhZVA0Eho4yr4ljGthd6X8lmnG0cZZsSF44ydPktZe/ajune/XTk5HaSyQLbJNdolHDsgJaZAmaRFOHskzeSVvzpPz4rw7H8PSKWfUs0n+wPn6AVT3om4=</latexit><latexit sha1_base64="5VMKVXctK1dNBbT+THp9dqdDu6M=">AAACGnicbVBNS8NAEN34bf2qevSyWARPJRFBPQiilx4rWis0oWw2U13cTcLuRCkh/8OLf8WLBxVv4sV/46btQVsfLLx9b4aZeWEqhUHX/Xampmdm5+YXFitLyyura9X1jSuTZJpDiycy0dchMyBFDC0UKOE61cBUKKEd3p2VfvsetBFJfIn9FALFbmLRE5yhlbrVPf9BRIBCRpC3i2PqK4a3WuUXfVV088GPM5k3/ASFAkMbRdGt1ty6OwCdJN6I1MgIzW71048SnimIkUtmTMdzUwxyplFwCUXFzwykjN+xG+hYGjM7KMgHtxV0xyoR7SXavhjpQP3dkTNlTF+FtrJc1ox7pfif18mwdxjkIk4zhJgPB/UySTGhZVA0Eho4yr4ljGthd6X8lmnG0cZZsSF44ydPktZe/ajune/XTk5HaSyQLbJNdolHDsgJaZAmaRFOHskzeSVvzpPz4rw7H8PSKWfUs0n+wPn6AVT3om4=</latexit><latexit sha1_base64="5VMKVXctK1dNBbT+THp9dqdDu6M=">AAACGnicbVBNS8NAEN34bf2qevSyWARPJRFBPQiilx4rWis0oWw2U13cTcLuRCkh/8OLf8WLBxVv4sV/46btQVsfLLx9b4aZeWEqhUHX/Xampmdm5+YXFitLyyura9X1jSuTZJpDiycy0dchMyBFDC0UKOE61cBUKKEd3p2VfvsetBFJfIn9FALFbmLRE5yhlbrVPf9BRIBCRpC3i2PqK4a3WuUXfVV088GPM5k3/ASFAkMbRdGt1ty6OwCdJN6I1MgIzW71048SnimIkUtmTMdzUwxyplFwCUXFzwykjN+xG+hYGjM7KMgHtxV0xyoR7SXavhjpQP3dkTNlTF+FtrJc1ox7pfif18mwdxjkIk4zhJgPB/UySTGhZVA0Eho4yr4ljGthd6X8lmnG0cZZsSF44ydPktZe/ajune/XTk5HaSyQLbJNdolHDsgJaZAmaRFOHskzeSVvzpPz4rw7H8PSKWfUs0n+wPn6AVT3om4=</latexit>

pSPA

Quantum 2-design

= supp{MUBs or SICs}
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POVM cloud with quantum 2-designs

P (MUB)
k (i, i) = tr[|bki ihbki |⌦2⇢]

P (SIC)(j, j) = tr[|sjihsj |⌦2⇢]

I(MUB)
m (⇢) =

mX

k=1

dX

i=1

P (MUB)
k (i, i)

I(SIC)
m (⇢) =

mX

j=1

P (SIC)(j, j)

L(MUB)
m  I(MUB)

m (�sep)  U (MUB)
m

L(SIC)
m  I(SIC)

m (�sep)  U (SIC)
m



SEP

IMUB
m,d > UMUB

m,dLMUB
m,d  IMUB

m,d  UMUB
m,dIMUB

m,d < LMUB
m,d

m = d+ 1 m = d+ 1
ENTm

Our Scheme of Detecting Entanglement: TWICE

Upper bounds detect entangled isotropic states

Lower bounds detect entangled Werner states



Throughout technical parts, main results: a number of inequalities

d=2

0.5  I(MUB)
2 (�sep)  1.5

1  I(MUB)
3 (�sep)  2

d=3

0.211  I(MUB)
2 (�sep)  1.333

0.5  I(MUB)
3 (�sep)  1.666

1  I(MUB)
4 (�sep)  2

QST can be applied

QST can be applied



Throughout technical parts, main results: a number of inequalities

d=4

QST can be applied

0  I(MUB)
2 (�sep)  1.25

0.5  I(MUB)
3 (�sep)  1.5

0.5  I(MUB)
4 (�sep)  1.75

1  I(MUB)
5 (�sep)  2

Remarks. MUBs vs. Capability of Entanglement Detection

Entanglement vs. properties of MUBs



Throughout technical parts, main results: a number of inequalities

d=2

QST can be applied



Throughout technical parts, main results: a number of inequalities

d=3

Remarks. SICs vs. Capability of Entanglement Detection

Entanglement vs. properties of SICs

QST can be applied



SEPARABLE STATES

Non linear EW

F [⇢] = tr[W (+)⇢]� ctr[X⇢]tr[X†⇢]
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G[⇢] = tr[W (�)⇢] + ctr[X⇢]tr[X†⇢]
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W (+)
<latexit sha1_base64="xB5dTj9xcq1ekn6/7obRccyHg/I=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJUhJKIoMeiF48VbFNoY9lsp+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8MBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVK6QaBZfYMNwIbCUKaRQK9MPR7dT3n1BpHssHM04wiOhA8j5n1FjJ9x+zyvnZpFsqu1V3BrJMvJyUIUe9W/rq9GKWRigNE1TrtucmJsioMpwJnBQ7qcaEshEdYNtSSSPUQTY7d0JOrdIj/VjZkobM1N8TGY20Hkeh7YyoGepFbyr+57VT078OMi6T1KBk80X9VBATk+nvpMcVMiPGllCmuL2VsCFVlBmbUNGG4C2+vEyaF1XPrXr3l+XaTR5HAY7hBCrgwRXU4A7q0AAGI3iGV3hzEufFeXc+5q0rTj5zBH/gfP4AWvKO6Q==</latexit><latexit sha1_base64="xB5dTj9xcq1ekn6/7obRccyHg/I=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJUhJKIoMeiF48VbFNoY9lsp+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8MBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVK6QaBZfYMNwIbCUKaRQK9MPR7dT3n1BpHssHM04wiOhA8j5n1FjJ9x+zyvnZpFsqu1V3BrJMvJyUIUe9W/rq9GKWRigNE1TrtucmJsioMpwJnBQ7qcaEshEdYNtSSSPUQTY7d0JOrdIj/VjZkobM1N8TGY20Hkeh7YyoGepFbyr+57VT078OMi6T1KBk80X9VBATk+nvpMcVMiPGllCmuL2VsCFVlBmbUNGG4C2+vEyaF1XPrXr3l+XaTR5HAY7hBCrgwRXU4A7q0AAGI3iGV3hzEufFeXc+5q0rTj5zBH/gfP4AWvKO6Q==</latexit><latexit sha1_base64="xB5dTj9xcq1ekn6/7obRccyHg/I=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJUhJKIoMeiF48VbFNoY9lsp+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8MBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVK6QaBZfYMNwIbCUKaRQK9MPR7dT3n1BpHssHM04wiOhA8j5n1FjJ9x+zyvnZpFsqu1V3BrJMvJyUIUe9W/rq9GKWRigNE1TrtucmJsioMpwJnBQ7qcaEshEdYNtSSSPUQTY7d0JOrdIj/VjZkobM1N8TGY20Hkeh7YyoGepFbyr+57VT078OMi6T1KBk80X9VBATk+nvpMcVMiPGllCmuL2VsCFVlBmbUNGG4C2+vEyaF1XPrXr3l+XaTR5HAY7hBCrgwRXU4A7q0AAGI3iGV3hzEufFeXc+5q0rTj5zBH/gfP4AWvKO6Q==</latexit><latexit sha1_base64="xB5dTj9xcq1ekn6/7obRccyHg/I=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJUhJKIoMeiF48VbFNoY9lsp+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8MBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVK6QaBZfYMNwIbCUKaRQK9MPR7dT3n1BpHssHM04wiOhA8j5n1FjJ9x+zyvnZpFsqu1V3BrJMvJyUIUe9W/rq9GKWRigNE1TrtucmJsioMpwJnBQ7qcaEshEdYNtSSSPUQTY7d0JOrdIj/VjZkobM1N8TGY20Hkeh7YyoGepFbyr+57VT078OMi6T1KBk80X9VBATk+nvpMcVMiPGllCmuL2VsCFVlBmbUNGG4C2+vEyaF1XPrXr3l+XaTR5HAY7hBCrgwRXU4A7q0AAGI3iGV3hzEufFeXc+5q0rTj5zBH/gfP4AWvKO6Q==</latexit>

W (�)
<latexit sha1_base64="0/hYABaMPXnmxYJn4VJeTGcxk1E=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSLUgyURQY9FLx4r2KbQxrLZTtulm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5YSK4Nq777aysrq1vbBa2its7u3v7pYPDpo5TxbDBYhGrVkg1Ci6xYbgR2EoU0igU6Iej26nvP6HSPJYPZpxgENGB5H3OqLGS7z9mlfOzSbdUdqvuDGSZeDkpQ456t/TV6cUsjVAaJqjWbc9NTJBRZTgTOCl2Uo0JZSM6wLalkkaog2x27oScWqVH+rGyJQ2Zqb8nMhppPY5C2xlRM9SL3lT8z2unpn8dZFwmqUHJ5ov6qSAmJtPfSY8rZEaMLaFMcXsrYUOqKDM2oaINwVt8eZk0L6qeW/XuL8u1mzyOAhzDCVTAgyuowR3UoQEMRvAMr/DmJM6L8+58zFtXnHzmCP7A+fwBXf6O6w==</latexit><latexit sha1_base64="0/hYABaMPXnmxYJn4VJeTGcxk1E=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSLUgyURQY9FLx4r2KbQxrLZTtulm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5YSK4Nq777aysrq1vbBa2its7u3v7pYPDpo5TxbDBYhGrVkg1Ci6xYbgR2EoU0igU6Iej26nvP6HSPJYPZpxgENGB5H3OqLGS7z9mlfOzSbdUdqvuDGSZeDkpQ456t/TV6cUsjVAaJqjWbc9NTJBRZTgTOCl2Uo0JZSM6wLalkkaog2x27oScWqVH+rGyJQ2Zqb8nMhppPY5C2xlRM9SL3lT8z2unpn8dZFwmqUHJ5ov6qSAmJtPfSY8rZEaMLaFMcXsrYUOqKDM2oaINwVt8eZk0L6qeW/XuL8u1mzyOAhzDCVTAgyuowR3UoQEMRvAMr/DmJM6L8+58zFtXnHzmCP7A+fwBXf6O6w==</latexit><latexit sha1_base64="0/hYABaMPXnmxYJn4VJeTGcxk1E=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSLUgyURQY9FLx4r2KbQxrLZTtulm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5YSK4Nq777aysrq1vbBa2its7u3v7pYPDpo5TxbDBYhGrVkg1Ci6xYbgR2EoU0igU6Iej26nvP6HSPJYPZpxgENGB5H3OqLGS7z9mlfOzSbdUdqvuDGSZeDkpQ456t/TV6cUsjVAaJqjWbc9NTJBRZTgTOCl2Uo0JZSM6wLalkkaog2x27oScWqVH+rGyJQ2Zqb8nMhppPY5C2xlRM9SL3lT8z2unpn8dZFwmqUHJ5ov6qSAmJtPfSY8rZEaMLaFMcXsrYUOqKDM2oaINwVt8eZk0L6qeW/XuL8u1mzyOAhzDCVTAgyuowR3UoQEMRvAMr/DmJM6L8+58zFtXnHzmCP7A+fwBXf6O6w==</latexit><latexit sha1_base64="0/hYABaMPXnmxYJn4VJeTGcxk1E=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSLUgyURQY9FLx4r2KbQxrLZTtulm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5YSK4Nq777aysrq1vbBa2its7u3v7pYPDpo5TxbDBYhGrVkg1Ci6xYbgR2EoU0igU6Iej26nvP6HSPJYPZpxgENGB5H3OqLGS7z9mlfOzSbdUdqvuDGSZeDkpQ456t/TV6cUsjVAaJqjWbc9NTJBRZTgTOCl2Uo0JZSM6wLalkkaog2x27oScWqVH+rGyJQ2Zqb8nMhppPY5C2xlRM9SL3lT8z2unpn8dZFwmqUHJ5ov6qSAmJtPfSY8rZEaMLaFMcXsrYUOqKDM2oaINwVt8eZk0L6qeW/XuL8u1mzyOAhzDCVTAgyuowR3UoQEMRvAMr/DmJM6L8+58zFtXnHzmCP7A+fwBXf6O6w==</latexit>



Conclusion & Future Direction

...
<latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit>

M1
<latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit>

M0
<latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit>

Mn
<latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit>
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Conclusion & Future Direction

...
<latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit>

M1
<latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit>

M0
<latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit>

Mn
<latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit>
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<latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit>

M1
<latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit>

M0
<latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit><latexit sha1_base64="lDszniCoPLpvVKgnO+1NS8sZZQk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/Im410</latexit>

Mn
<latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit><latexit sha1_base64="09sK3ibMY3MF6KeoEA1dNY/8lxY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8moo2y</latexit>
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Introduction: Entanglement Witnesses (EWs)

Theoretical parts: Many hyperplanes can be generated 

Experimental proposal: Entanglement detection can be tested many times

Our contribution : EWs are more useful than we thought 

Discussions: I no longer need Positive Maps to construct EWs.

Main Question: Entanglement Detection vs. Quantum State Tomography

Applications : MUBs, the conjecture in d=6, etc. 

On-going directions and questions



I learned that EWs are more useful than I thought

W
<latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit>

0  tr[W�sep]
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