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OUTLINE

‣ Rydberg atom arrays as quantum simulators 

‣ Resonating valence bond states (RVB) of dimers in Rydberg atom arrays

‣ Generalization: resonating valence bond states of trimers (tRVB) 

‣ tRVB states with Rydberg atom arrays

arXiv:2201.04034



WHAT ARE RYDBERG ATOM ARRAYS?

‣ Neutral atoms

‣ Optically trapped into predefined lattice geometries

‣ Encode a qubit into two electronic states of each atom

T Wang, H Levine, A Keesling, G Semeghini, A Omran,  
S Ebadi, D Bluvstein, M Greiner, V Vuletic, MD Lukin, 2020



H Bernien, S Schwartz, A Keesling, H Levine, A Omran, H Pichler,  
S Choi, AS Zibrov, M Endres, M Greiner, V Vuletić, MD Lukin, 2017
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RYDBERG ATOMS HAMILTONIAN
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RYDBERG ATOMS HAMILTONIAN

Rb = 1
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‣    1D :

‣    2D : Rb = 1
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Blockade radius : 

tunable by varying lattice spacing!

<latexit sha1_base64="7E7iiBB9D41hfABiTCYqlvHaRbA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp611W3WavUa3kcRTiDc7gED26gDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBr82M0A==</latexit>

V

<latexit sha1_base64="OEp5iMwRF60zBn+m6Drt3vAkYPo=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJlrHZXcOPOCvYB7VAyaaaNTSZDkhFK6T+4caGIW//HnX9jph1BRQ9cOJxzL/feEyacaYPQh1NYWV1b3yhulra2d3b3yvsHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51wcpn5nXuqNJPxrZkmNBB4FLOIEWys1O5fCzrCg3IFuTUf+XUfIhctkBGvWkN16OVKBeRoDsrv/aEkqaCxIRxr3fNQYoIZVoYRTuelfqppgskEj2jP0hgLqoPZ4to5PLHKEEZS2YoNXKjfJ2ZYaD0Voe0U2Iz1by8T//J6qYkughmLk9TQmCwXRSmHRsLsdThkihLDp5Zgopi9FZIxVpgYG1DJhvD1KfyftKuud+aiG7/S8PM4iuAIHINT4IFz0ABXoAlagIA78ACewLMjnUfnxXldthacfOYQ/IDz9gmdo48e</latexit>

⌦

<latexit sha1_base64="KTJWlR5sp2Kkm5m207XpiO0Y+l8=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GnrCGM0t4MVjXLJAMoSeTk/SpGehu0cIIZ/gxYMiXv0ib/6NPckIKvqg4PFeFVX1/ERwpTH+sAorq2vrG8XN0tb2zu5eef+greJUUtaisYhl1yeKCR6xluZasG4iGQl9wTr+5DLzO/dMKh5Hd3qaMC8ko4gHnBJtpNubgT8oV7Bdc7FbdxG28QIZcao1XEdOrlQgR3NQfu8PY5qGLNJUEKV6Dk60NyNScyrYvNRPFUsInZAR6xkakZApb7Y4dY5OjDJEQSxNRRot1O8TMxIqNQ190xkSPVa/vUz8y+ulOrjwZjxKUs0iulwUpALpGGV/oyGXjGoxNYRQyc2tiI6JJFSbdEomhK9P0f+kXbWdMxtfu5WGm8dRhCM4hlNw4BwacAVNaAGFETzAEzxbwnq0XqzXZWvBymcO4Qest09ago3O</latexit>

Rb
<latexit sha1_base64="74hqAQlXk3jjjjVrDf8LJtsPB0A=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDWz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6reddVt1ir1Wh5HEc7gHC7Bgxuowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A2j2M7A==</latexit>r

<latexit sha1_base64="wk7JTBgd+b5LfKJB52JXk9cP8uQ=">AAAB9HicdVDLSsNAFJ3UV62vqks3g0VwFZIY27orunFZwT6gCWUynbRDJ5N0ZlIIpd/hxoUibv0Yd/6Nk7aCih64cDjnXu69J0gYlcqyPozC2vrG5lZxu7Szu7d/UD48ass4FZi0cMxi0Q2QJIxy0lJUMdJNBEFRwEgnGN/kfmdKhKQxv1dZQvwIDTkNKUZKS74naUQm0KM8VFm/XLHMq3rVcavQMi2rZjt2Tpyae+FCWys5KmCFZr/87g1inEaEK8yQlD3bSpQ/Q0JRzMi85KWSJAiP0ZD0NOUoItKfLY6ewzOtDGAYC11cwYX6fWKGIimzKNCdEVIj+dvLxb+8XqrCuj+jPEkV4Xi5KEwZVDHME4ADKghWLNMEYUH1rRCPkEBY6ZxKOoSvT+H/pO2Y9qVp3bmVxvUqjiI4AafgHNigBhrgFjRBC2AwAQ/gCTwbU+PReDFel60FYzVzDH7AePsEMbGSYw==</latexit>' 1



1D : IN & OUT OF EQUILIBRIUM

H Bernien et al, 2017 CJ Turner et al, 2017

‣ Slow dynamics: many-body quantum scars 

‣ 1D criticality: CFT universality and beyond

A Keesling et al, 2018

Z3

� � •<latexit sha1_base64="6MdZ03HA0wcEkrT+fEcq/NLPlpk=">AAACG3icbVDLSgMxFM34rOOr6tJNsAiuykwVdCUFNy4r2Ad2SknSO21oMjMkGaEM/Q83/oobF4q4Elz4N2baCtp6IeFwzr3cew5NBNfG876cpeWV1bX1woa7ubW9s1vc22/oOFUM6iwWsWpRokHwCOqGGwGtRAGRVECTDq9yvXkPSvM4ujWjBDqS9CMeckaMpbrFCg4kMQNKs7tx9xQHA50QBpkv5RgHgYsDxhX7+WkqBJhuseSVvUnhReDPQAnNqtYtfgS9mKUSIsME0brte4npZEQZzgSM3SDVYLcOSR/aFkZEgu5kE29jfGyZHg5jZV9k8IT9PZERqfVIUtuZG9HzWk7+p7VTE150Mh4lqYGITReFqcAmxnlQuMcVMCNGFhCmuL0VswFRhBkbp2tD8OctL4JGpexbfHNWql7O4iigQ3SETpCPzlEVXaMaqiOGHtATekGvzqPz7Lw579PWJWc2c4D+lPP5DZNdoHw=</latexit><latexit sha1_base64="6MdZ03HA0wcEkrT+fEcq/NLPlpk=">AAACG3icbVDLSgMxFM34rOOr6tJNsAiuykwVdCUFNy4r2Ad2SknSO21oMjMkGaEM/Q83/oobF4q4Elz4N2baCtp6IeFwzr3cew5NBNfG876cpeWV1bX1woa7ubW9s1vc22/oOFUM6iwWsWpRokHwCOqGGwGtRAGRVECTDq9yvXkPSvM4ujWjBDqS9CMeckaMpbrFCg4kMQNKs7tx9xQHA50QBpkv5RgHgYsDxhX7+WkqBJhuseSVvUnhReDPQAnNqtYtfgS9mKUSIsME0brte4npZEQZzgSM3SDVYLcOSR/aFkZEgu5kE29jfGyZHg5jZV9k8IT9PZERqfVIUtuZG9HzWk7+p7VTE150Mh4lqYGITReFqcAmxnlQuMcVMCNGFhCmuL0VswFRhBkbp2tD8OctL4JGpexbfHNWql7O4iigQ3SETpCPzlEVXaMaqiOGHtATekGvzqPz7Lw579PWJWc2c4D+lPP5DZNdoHw=</latexit><latexit sha1_base64="6MdZ03HA0wcEkrT+fEcq/NLPlpk=">AAACG3icbVDLSgMxFM34rOOr6tJNsAiuykwVdCUFNy4r2Ad2SknSO21oMjMkGaEM/Q83/oobF4q4Elz4N2baCtp6IeFwzr3cew5NBNfG876cpeWV1bX1woa7ubW9s1vc22/oOFUM6iwWsWpRokHwCOqGGwGtRAGRVECTDq9yvXkPSvM4ujWjBDqS9CMeckaMpbrFCg4kMQNKs7tx9xQHA50QBpkv5RgHgYsDxhX7+WkqBJhuseSVvUnhReDPQAnNqtYtfgS9mKUSIsME0brte4npZEQZzgSM3SDVYLcOSR/aFkZEgu5kE29jfGyZHg5jZV9k8IT9PZERqfVIUtuZG9HzWk7+p7VTE150Mh4lqYGITReFqcAmxnlQuMcVMCNGFhCmuL0VswFRhBkbp2tD8OctL4JGpexbfHNWql7O4iigQ3SETpCPzlEVXaMaqiOGHtATekGvzqPz7Lw579PWJWc2c4D+lPP5DZNdoHw=</latexit><latexit sha1_base64="6MdZ03HA0wcEkrT+fEcq/NLPlpk=">AAACG3icbVDLSgMxFM34rOOr6tJNsAiuykwVdCUFNy4r2Ad2SknSO21oMjMkGaEM/Q83/oobF4q4Elz4N2baCtp6IeFwzr3cew5NBNfG876cpeWV1bX1woa7ubW9s1vc22/oOFUM6iwWsWpRokHwCOqGGwGtRAGRVECTDq9yvXkPSvM4ujWjBDqS9CMeckaMpbrFCg4kMQNKs7tx9xQHA50QBpkv5RgHgYsDxhX7+WkqBJhuseSVvUnhReDPQAnNqtYtfgS9mKUSIsME0brte4npZEQZzgSM3SDVYLcOSR/aFkZEgu5kE29jfGyZHg5jZV9k8IT9PZERqfVIUtuZG9HzWk7+p7VTE150Mh4lqYGITReFqcAmxnlQuMcVMCNGFhCmuL0VswFRhBkbp2tD8OctL4JGpexbfHNWql7O4iigQ3SETpCPzlEVXaMaqiOGHtATekGvzqPz7Lw579PWJWc2c4D+lPP5DZNdoHw=</latexit>

M3
<latexit sha1_base64="tI0sR1d/ZsbY+8GRkiSADGfl1uA=">AAAB9HicbVDLSgMxFL1TX7W+al26CRbBVZnRha6k4MaNUME+oB1KJs20oZlkTDKFMhT8APciuFDErR/jzr8x03ahrQcCh3Pu5Z6cIOZMG9f9dnIrq2vrG/nNwtb2zu5ecb/U0DJRhNaJ5FK1AqwpZ4LWDTOctmJFcRRw2gyGV5nfHFGlmRR3ZhxTP8J9wUJGsLGS34mwGRDM05tJ96xbLLsVdwq0TLw5KVdLz48PAFDrFr86PUmSiApDONa67bmx8VOsDCOcTgqdRNMYkyHu07alAkdU++k09AQdW6WHQqnsEwZN1d8bKY60HkeBncxC6kUvE//z2okJL/yUiTgxVJDZoTDhyEiUNYB6TFFi+NgSTBSzWREZYIWJsT0VbAne4peXSeO04ll+a9u4hBnycAhHcAIenEMVrqEGdSBwD0/wCm/OyHlx3p2P2WjOme8cwB84nz9Xv5P4</latexit><latexit sha1_base64="nsDcfLRSbbcO4y6Npgcft2NIPOM=">AAAB9HicbVDLSgMxFL1TX7X1UevSTbAKXZUZu9CVFNy4ESrYB7RDyaSZNjSTGZNMoQz1C9yL4EIRt36MO//GTNuFth4IHM65l3tyvIgzpW3728qsrW9sbmW3c/md3b39wkGxqcJYEtogIQ9l28OKciZoQzPNaTuSFAcepy1vdJX6rTGVioXiTk8i6gZ4IJjPCNZGcrsB1kOCeXIz7VV7hZJdsWdAq8RZkFKt+Pz4UD7J13uFr24/JHFAhSYcK9Vx7Ei7CZaaEU6nuW6saITJCA9ox1CBA6rcZBZ6ik6N0kd+KM0TGs3U3xsJDpSaBJ6ZTEOqZS8V//M6sfYv3ISJKNZUkPkhP+ZIhyhtAPWZpETziSGYSGayIjLEEhNtesqZEpzlL6+S5lnFMfzWtHEJc2ThCI6hDA6cQw2uoQ4NIHAPT/AKb9bYerHerY/5aMZa7BzCH1ifP8lmlE0=</latexit><latexit sha1_base64="nsDcfLRSbbcO4y6Npgcft2NIPOM=">AAAB9HicbVDLSgMxFL1TX7X1UevSTbAKXZUZu9CVFNy4ESrYB7RDyaSZNjSTGZNMoQz1C9yL4EIRt36MO//GTNuFth4IHM65l3tyvIgzpW3728qsrW9sbmW3c/md3b39wkGxqcJYEtogIQ9l28OKciZoQzPNaTuSFAcepy1vdJX6rTGVioXiTk8i6gZ4IJjPCNZGcrsB1kOCeXIz7VV7hZJdsWdAq8RZkFKt+Pz4UD7J13uFr24/JHFAhSYcK9Vx7Ei7CZaaEU6nuW6saITJCA9ox1CBA6rcZBZ6ik6N0kd+KM0TGs3U3xsJDpSaBJ6ZTEOqZS8V//M6sfYv3ISJKNZUkPkhP+ZIhyhtAPWZpETziSGYSGayIjLEEhNtesqZEpzlL6+S5lnFMfzWtHEJc2ThCI6hDA6cQw2uoQ4NIHAPT/AKb9bYerHerY/5aMZa7BzCH1ifP8lmlE0=</latexit><latexit sha1_base64="5bwW1JDCduRyOPM5mzVf7V0j2Wc=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrtaaCUBGxshgnlAsoTZyU0yZHZ2nZkNhCXfYWOhiK0fY+ffOJtsoYkHBg7n3Ms9c4JYcG1c99sprK1vbG4Vt0s7u3v7B+XDo6aOEsWwwSIRqXZANQousWG4EdiOFdIwENgKxreZ35qg0jySj2Yaox/SoeQDzqixkt8NqRkxKtL7We+yV664VXcOskq8nFQgR71X/ur2I5aEKA0TVOuO58bGT6kynAmclbqJxpiyMR1ix1JJQ9R+Og89I2dW6ZNBpOyThszV3xspDbWehoGdzELqZS8T//M6iRlc+ymXcWJQssWhQSKIiUjWAOlzhcyIqSWUKW6zEjaiijJjeyrZErzlL6+S5kXVs/zBrdRu8jqKcAKncA4eXEEN7qAODWDwBM/wCm/OxHlx3p2PxWjByXeO4Q+czx+wtpIB</latexit>

M1
<latexit sha1_base64="cXYM7xnUCiK4+7WhxyJC/lTtbug=">AAAB9HicdVDLSgMxFL1TX7W+al26CRbBVZkZS1s3UnDjRqhgH9AOJZNm2tDMwyRTKEPBD3AvggtF3Pox7vwbM62Cih4IHM65l3ty3IgzqUzz3cgsLa+srmXXcxubW9s7+d1CS4axILRJQh6Kjosl5SygTcUUp51IUOy7nLbd8VnqtydUSBYGV2oaUcfHw4B5jGClJafnYzUimCcXs77VzxfN0kmtYpcryCyZZtWyrZTY1fJxGVlaSVGsF+5vbwCg0c+/9QYhiX0aKMKxlF3LjJSTYKEY4XSW68WSRpiM8ZB2NQ2wT6WTzEPP0KFWBsgLhX6BQnP1+0aCfSmnvqsn05Dyt5eKf3ndWHk1J2FBFCsakMUhL+ZIhShtAA2YoETxqSaYCKazIjLCAhOle8rpEr5+iv4nLbtkaX6p2ziFBbKwDwdwBBZUoQ7n0IAmELiGO3iEJ2NiPBjPxstiNGN87uzBDxivH7TGlDg=</latexit><latexit sha1_base64="WhkQMI9ne/Qxfc4GyzTwacg+ahs=">AAAB9HicdVDLSgMxFL3js7Y+al26CVahqzJTS1s3UnDjRqhgH9AOJZNm2tDMwyRTKEP9AvciuFDErR/jzr8x0yqo6IHA4Zx7uSfHCTmTyjTfjaXlldW19dRGOrO5tb2T3c21ZBAJQpsk4IHoOFhSznzaVExx2gkFxZ7DadsZnyV+e0KFZIF/paYhtT089JnLCFZasnseViOCeXwx61v9bN4sntQqpXIFmUXTrFolKyGlavm4jCytJMjXc/e3N4XDTKOffesNAhJ51FeEYym7lhkqO8ZCMcLpLN2LJA0xGeMh7WrqY49KO56HnqEjrQyQGwj9fIXm6veNGHtSTj1HTyYh5W8vEf/yupFya3bM/DBS1CeLQ27EkQpQ0gAaMEGJ4lNNMBFMZ0VkhAUmSveU1iV8/RT9T1qloqX5pW7jFBZIwT4cQAEsqEIdzqEBTSBwDXfwCE/GxHgwno2XxeiS8bmzBz9gvH4AJnyUjQ==</latexit><latexit sha1_base64="WhkQMI9ne/Qxfc4GyzTwacg+ahs=">AAAB9HicdVDLSgMxFL3js7Y+al26CVahqzJTS1s3UnDjRqhgH9AOJZNm2tDMwyRTKEP9AvciuFDErR/jzr8x0yqo6IHA4Zx7uSfHCTmTyjTfjaXlldW19dRGOrO5tb2T3c21ZBAJQpsk4IHoOFhSznzaVExx2gkFxZ7DadsZnyV+e0KFZIF/paYhtT089JnLCFZasnseViOCeXwx61v9bN4sntQqpXIFmUXTrFolKyGlavm4jCytJMjXc/e3N4XDTKOffesNAhJ51FeEYym7lhkqO8ZCMcLpLN2LJA0xGeMh7WrqY49KO56HnqEjrQyQGwj9fIXm6veNGHtSTj1HTyYh5W8vEf/yupFya3bM/DBS1CeLQ27EkQpQ0gAaMEGJ4lNNMBFMZ0VkhAUmSveU1iV8/RT9T1qloqX5pW7jFBZIwT4cQAEsqEIdzqEBTSBwDXfwCE/GxHgwno2XxeiS8bmzBz9gvH4AJnyUjQ==</latexit><latexit sha1_base64="K+eJ607Vg2SwMiRLVMTFQYkSCKs=">AAAB9HicdVDLSgMxFL3js9ZX1aWbYBFclZmxtHUjBTduhAr2Ae1QMmmmDc1kxiRTKEO/w40LRdz6Me78GzNtBRU9EDiccy/35PgxZ0rb9oe1srq2vrGZ28pv7+zu7RcODlsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sdXmd+eUKlYJO70NKZeiIeCBYxgbSSvF2I9IpinN7O+0y8U7dJFreKWK8gu2XbVcZ2MuNXyeRk5RslQhCUa/cJ7bxCRJKRCE46V6jp2rL0US80Ip7N8L1E0xmSMh7RrqMAhVV46Dz1Dp0YZoCCS5gmN5ur3jRSHSk1D30xmIdVvLxP/8rqJDmpeykScaCrI4lCQcKQjlDWABkxSovnUEEwkM1kRGWGJiTY95U0JXz9F/5OWW3IMv7WL9ctlHTk4hhM4AweqUIdraEATCNzDAzzBszWxHq0X63UxumItd47gB6y3Tw3MkkE=</latexit>

M2
<latexit sha1_base64="TZYjR2Kx0Nxw7DNbuV3Db3yaYLM=">AAAB9HicbVDLSgMxFL1TX7W+al26CRbBVZnpRldScONGqGAf0A4lk2ba0EwyJplCGQp+gHsRXCji1o9x59+YabvQ1gOBwzn3ck9OEHOmjet+O7m19Y3Nrfx2YWd3b/+geFhqapkoQhtEcqnaAdaUM0EbhhlO27GiOAo4bQWjq8xvjanSTIo7M4mpH+GBYCEj2FjJ70bYDAnm6c20V+0Vy27FnQGtEm9ByrXS8+MDANR7xa9uX5IkosIQjrXueG5s/BQrwwin00I30TTGZIQHtGOpwBHVfjoLPUWnVumjUCr7hEEz9fdGiiOtJ1FgJ7OQetnLxP+8TmLCCz9lIk4MFWR+KEw4MhJlDaA+U5QYPrEEE8VsVkSGWGFibE8FW4K3/OVV0qxWPMtvbRuXMEcejuEEzsCDc6jBNdShAQTu4Qle4c0ZOy/Ou/MxH805i50j+APn8wdWO5P3</latexit><latexit sha1_base64="gd9NQt5FkZPhaN0hPKgBLmaY3k8=">AAAB9HicbVDLSgMxFL1TX7X1UevSTbAKXZWZbnQlBTduhAr2Ae1QMmmmDc1kpkmmUIb6Be5FcKGIWz/GnX9jpu1CWw8EDufcyz05XsSZ0rb9bWU2Nre2d7K7ufze/sFh4ajYVGEsCW2QkIey7WFFORO0oZnmtB1JigOP05Y3uk791oRKxUJxr6cRdQM8EMxnBGsjud0A6yHBPLmd9aq9Qsmu2HOgdeIsSalWfH58KJ/l673CV7cfkjigQhOOleo4dqTdBEvNCKezXDdWNMJkhAe0Y6jAAVVuMg89Q+dG6SM/lOYJjebq740EB0pNA89MpiHVqpeK/3mdWPuXbsJEFGsqyOKQH3OkQ5Q2gPpMUqL51BBMJDNZERliiYk2PeVMCc7ql9dJs1pxDL8zbVzBAlk4gVMogwMXUIMbqEMDCIzhCV7hzZpYL9a79bEYzVjLnWP4A+vzB8filEw=</latexit><latexit sha1_base64="gd9NQt5FkZPhaN0hPKgBLmaY3k8=">AAAB9HicbVDLSgMxFL1TX7X1UevSTbAKXZWZbnQlBTduhAr2Ae1QMmmmDc1kpkmmUIb6Be5FcKGIWz/GnX9jpu1CWw8EDufcyz05XsSZ0rb9bWU2Nre2d7K7ufze/sFh4ajYVGEsCW2QkIey7WFFORO0oZnmtB1JigOP05Y3uk791oRKxUJxr6cRdQM8EMxnBGsjud0A6yHBPLmd9aq9Qsmu2HOgdeIsSalWfH58KJ/l673CV7cfkjigQhOOleo4dqTdBEvNCKezXDdWNMJkhAe0Y6jAAVVuMg89Q+dG6SM/lOYJjebq740EB0pNA89MpiHVqpeK/3mdWPuXbsJEFGsqyOKQH3OkQ5Q2gPpMUqL51BBMJDNZERliiYk2PeVMCc7ql9dJs1pxDL8zbVzBAlk4gVMogwMXUIMbqEMDCIzhCV7hzZpYL9a79bEYzVjLnWP4A+vzB8filEw=</latexit><latexit sha1_base64="P5qV+7nbnnXh2tlNT9D5u6SfA+g=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrtptJKAjY0QwTwgWcLs5G4yZHZ2nZkNhCXfYWOhiK0fY+ffOEm20MQDA4dz7uWeOUEiuDau++0UNja3tneKu6W9/YPDo/LxSUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH49u5356g0jyWj2aaoB/RoeQhZ9RYye9F1IwYFdn9rF/rlytu1V2ArBMvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwJnpV6qMaFsTIfYtVTSCLWfLULPyIVVBiSMlX3SkIX6eyOjkdbTKLCT85B61ZuL/3nd1ITXfsZlkhqUbHkoTAUxMZk3QAZcITNiagllitushI2ooszYnkq2BG/1y+ukVat6lj+4lfpNXkcRzuAcLsGDK6jDHTSgCQye4Ble4c2ZOC/Ou/OxHC04+c4p/IHz+QOvMpIA</latexit>
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st o
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<latexit sha1_base64="AAIJNKqHWW+YvNmF0H9cydUn0m4=">AAAB/XicdVDLSgNBEJyN7/iKj5uXwSh4kLATjDEXEbx4VDAqZNcwO+mYIbMPZnrFuAR/xYsHRbz6H978GycxgooWNBRV3XR3BYmSBl333cmNjU9MTk3P5Gfn5hcWC0vLZyZOtYC6iFWsLwJuQMkI6ihRwUWigYeBgvOgezjwz69BGxlHp9hLwA/5VSTbUnC0UrOwusEuPYQbzAz2N7ztWLdANwtFt+RWd8u1CnVLZVapVGuW7DCXsSplJXeIIhnhuFl481qxSEOIUChuTIO5CfoZ1yiFgn7eSw0kXHT5FTQsjXgIxs+G1/fpplVatB1rWxHSofp9IuOhMb0wsJ0hx4757Q3Ev7xGiu09P5NRkiJE4nNRO1UUYzqIgrakBoGqZwkXWtpbqehwzQXawPI2hK9P6f/krFxilp+Uiwf7ozimyRpZJ1uEkSo5IEfkmNSJILfknjySJ+fOeXCenZfP1pwzmlkhP+C8fgBo6ZUw</latexit><latexit sha1_base64="AAIJNKqHWW+YvNmF0H9cydUn0m4=">AAAB/XicdVDLSgNBEJyN7/iKj5uXwSh4kLATjDEXEbx4VDAqZNcwO+mYIbMPZnrFuAR/xYsHRbz6H978GycxgooWNBRV3XR3BYmSBl333cmNjU9MTk3P5Gfn5hcWC0vLZyZOtYC6iFWsLwJuQMkI6ihRwUWigYeBgvOgezjwz69BGxlHp9hLwA/5VSTbUnC0UrOwusEuPYQbzAz2N7ztWLdANwtFt+RWd8u1CnVLZVapVGuW7DCXsSplJXeIIhnhuFl481qxSEOIUChuTIO5CfoZ1yiFgn7eSw0kXHT5FTQsjXgIxs+G1/fpplVatB1rWxHSofp9IuOhMb0wsJ0hx4757Q3Ev7xGiu09P5NRkiJE4nNRO1UUYzqIgrakBoGqZwkXWtpbqehwzQXawPI2hK9P6f/krFxilp+Uiwf7ozimyRpZJ1uEkSo5IEfkmNSJILfknjySJ+fOeXCenZfP1pwzmlkhP+C8fgBo6ZUw</latexit><latexit sha1_base64="AAIJNKqHWW+YvNmF0H9cydUn0m4=">AAAB/XicdVDLSgNBEJyN7/iKj5uXwSh4kLATjDEXEbx4VDAqZNcwO+mYIbMPZnrFuAR/xYsHRbz6H978GycxgooWNBRV3XR3BYmSBl333cmNjU9MTk3P5Gfn5hcWC0vLZyZOtYC6iFWsLwJuQMkI6ihRwUWigYeBgvOgezjwz69BGxlHp9hLwA/5VSTbUnC0UrOwusEuPYQbzAz2N7ztWLdANwtFt+RWd8u1CnVLZVapVGuW7DCXsSplJXeIIhnhuFl481qxSEOIUChuTIO5CfoZ1yiFgn7eSw0kXHT5FTQsjXgIxs+G1/fpplVatB1rWxHSofp9IuOhMb0wsJ0hx4757Q3Ev7xGiu09P5NRkiJE4nNRO1UUYzqIgrakBoGqZwkXWtpbqehwzQXawPI2hK9P6f/krFxilp+Uiwf7ozimyRpZJ1uEkSo5IEfkmNSJILfknjySJ+fOeXCenZfP1pwzmlkhP+C8fgBo6ZUw</latexit><latexit sha1_base64="AAIJNKqHWW+YvNmF0H9cydUn0m4=">AAAB/XicdVDLSgNBEJyN7/iKj5uXwSh4kLATjDEXEbx4VDAqZNcwO+mYIbMPZnrFuAR/xYsHRbz6H978GycxgooWNBRV3XR3BYmSBl333cmNjU9MTk3P5Gfn5hcWC0vLZyZOtYC6iFWsLwJuQMkI6ihRwUWigYeBgvOgezjwz69BGxlHp9hLwA/5VSTbUnC0UrOwusEuPYQbzAz2N7ztWLdANwtFt+RWd8u1CnVLZVapVGuW7DCXsSplJXeIIhnhuFl481qxSEOIUChuTIO5CfoZ1yiFgn7eSw0kXHT5FTQsjXgIxs+G1/fpplVatB1rWxHSofp9IuOhMb0wsJ0hx4757Q3Ev7xGiu09P5NRkiJE4nNRO1UUYzqIgrakBoGqZwkXWtpbqehwzQXawPI2hK9P6f/krFxilp+Uiwf7ozimyRpZJ1uEkSo5IEfkmNSJILfknjySJ+fOeXCenZfP1pwzmlkhP+C8fgBo6ZUw</latexit>

Z3

� � •<latexit sha1_base64="6MdZ03HA0wcEkrT+fEcq/NLPlpk=">AAACG3icbVDLSgMxFM34rOOr6tJNsAiuykwVdCUFNy4r2Ad2SknSO21oMjMkGaEM/Q83/oobF4q4Elz4N2baCtp6IeFwzr3cew5NBNfG876cpeWV1bX1woa7ubW9s1vc22/oOFUM6iwWsWpRokHwCOqGGwGtRAGRVECTDq9yvXkPSvM4ujWjBDqS9CMeckaMpbrFCg4kMQNKs7tx9xQHA50QBpkv5RgHgYsDxhX7+WkqBJhuseSVvUnhReDPQAnNqtYtfgS9mKUSIsME0brte4npZEQZzgSM3SDVYLcOSR/aFkZEgu5kE29jfGyZHg5jZV9k8IT9PZERqfVIUtuZG9HzWk7+p7VTE150Mh4lqYGITReFqcAmxnlQuMcVMCNGFhCmuL0VswFRhBkbp2tD8OctL4JGpexbfHNWql7O4iigQ3SETpCPzlEVXaMaqiOGHtATekGvzqPz7Lw579PWJWc2c4D+lPP5DZNdoHw=</latexit><latexit sha1_base64="6MdZ03HA0wcEkrT+fEcq/NLPlpk=">AAACG3icbVDLSgMxFM34rOOr6tJNsAiuykwVdCUFNy4r2Ad2SknSO21oMjMkGaEM/Q83/oobF4q4Elz4N2baCtp6IeFwzr3cew5NBNfG876cpeWV1bX1woa7ubW9s1vc22/oOFUM6iwWsWpRokHwCOqGGwGtRAGRVECTDq9yvXkPSvM4ujWjBDqS9CMeckaMpbrFCg4kMQNKs7tx9xQHA50QBpkv5RgHgYsDxhX7+WkqBJhuseSVvUnhReDPQAnNqtYtfgS9mKUSIsME0brte4npZEQZzgSM3SDVYLcOSR/aFkZEgu5kE29jfGyZHg5jZV9k8IT9PZERqfVIUtuZG9HzWk7+p7VTE150Mh4lqYGITReFqcAmxnlQuMcVMCNGFhCmuL0VswFRhBkbp2tD8OctL4JGpexbfHNWql7O4iigQ3SETpCPzlEVXaMaqiOGHtATekGvzqPz7Lw579PWJWc2c4D+lPP5DZNdoHw=</latexit><latexit sha1_base64="6MdZ03HA0wcEkrT+fEcq/NLPlpk=">AAACG3icbVDLSgMxFM34rOOr6tJNsAiuykwVdCUFNy4r2Ad2SknSO21oMjMkGaEM/Q83/oobF4q4Elz4N2baCtp6IeFwzr3cew5NBNfG876cpeWV1bX1woa7ubW9s1vc22/oOFUM6iwWsWpRokHwCOqGGwGtRAGRVECTDq9yvXkPSvM4ujWjBDqS9CMeckaMpbrFCg4kMQNKs7tx9xQHA50QBpkv5RgHgYsDxhX7+WkqBJhuseSVvUnhReDPQAnNqtYtfgS9mKUSIsME0brte4npZEQZzgSM3SDVYLcOSR/aFkZEgu5kE29jfGyZHg5jZV9k8IT9PZERqfVIUtuZG9HzWk7+p7VTE150Mh4lqYGITReFqcAmxnlQuMcVMCNGFhCmuL0VswFRhBkbp2tD8OctL4JGpexbfHNWql7O4iigQ3SETpCPzlEVXaMaqiOGHtATekGvzqPz7Lw579PWJWc2c4D+lPP5DZNdoHw=</latexit><latexit sha1_base64="6MdZ03HA0wcEkrT+fEcq/NLPlpk=">AAACG3icbVDLSgMxFM34rOOr6tJNsAiuykwVdCUFNy4r2Ad2SknSO21oMjMkGaEM/Q83/oobF4q4Elz4N2baCtp6IeFwzr3cew5NBNfG876cpeWV1bX1woa7ubW9s1vc22/oOFUM6iwWsWpRokHwCOqGGwGtRAGRVECTDq9yvXkPSvM4ujWjBDqS9CMeckaMpbrFCg4kMQNKs7tx9xQHA50QBpkv5RgHgYsDxhX7+WkqBJhuseSVvUnhReDPQAnNqtYtfgS9mKUSIsME0brte4npZEQZzgSM3SDVYLcOSR/aFkZEgu5kE29jfGyZHg5jZV9k8IT9PZERqfVIUtuZG9HzWk7+p7VTE150Mh4lqYGITReFqcAmxnlQuMcVMCNGFhCmuL0VswFRhBkbp2tD8OctL4JGpexbfHNWql7O4iigQ3SETpCPzlEVXaMaqiOGHtATekGvzqPz7Lw579PWJWc2c4D+lPP5DZNdoHw=</latexit>

Z3

� � •<latexit sha1_base64="6MdZ03HA0wcEkrT+fEcq/NLPlpk=">AAACG3icbVDLSgMxFM34rOOr6tJNsAiuykwVdCUFNy4r2Ad2SknSO21oMjMkGaEM/Q83/oobF4q4Elz4N2baCtp6IeFwzr3cew5NBNfG876cpeWV1bX1woa7ubW9s1vc22/oOFUM6iwWsWpRokHwCOqGGwGtRAGRVECTDq9yvXkPSvM4ujWjBDqS9CMeckaMpbrFCg4kMQNKs7tx9xQHA50QBpkv5RgHgYsDxhX7+WkqBJhuseSVvUnhReDPQAnNqtYtfgS9mKUSIsME0brte4npZEQZzgSM3SDVYLcOSR/aFkZEgu5kE29jfGyZHg5jZV9k8IT9PZERqfVIUtuZG9HzWk7+p7VTE150Mh4lqYGITReFqcAmxnlQuMcVMCNGFhCmuL0VswFRhBkbp2tD8OctL4JGpexbfHNWql7O4iigQ3SETpCPzlEVXaMaqiOGHtATekGvzqPz7Lw579PWJWc2c4D+lPP5DZNdoHw=</latexit><latexit sha1_base64="6MdZ03HA0wcEkrT+fEcq/NLPlpk=">AAACG3icbVDLSgMxFM34rOOr6tJNsAiuykwVdCUFNy4r2Ad2SknSO21oMjMkGaEM/Q83/oobF4q4Elz4N2baCtp6IeFwzr3cew5NBNfG876cpeWV1bX1woa7ubW9s1vc22/oOFUM6iwWsWpRokHwCOqGGwGtRAGRVECTDq9yvXkPSvM4ujWjBDqS9CMeckaMpbrFCg4kMQNKs7tx9xQHA50QBpkv5RgHgYsDxhX7+WkqBJhuseSVvUnhReDPQAnNqtYtfgS9mKUSIsME0brte4npZEQZzgSM3SDVYLcOSR/aFkZEgu5kE29jfGyZHg5jZV9k8IT9PZERqfVIUtuZG9HzWk7+p7VTE150Mh4lqYGITReFqcAmxnlQuMcVMCNGFhCmuL0VswFRhBkbp2tD8OctL4JGpexbfHNWql7O4iigQ3SETpCPzlEVXaMaqiOGHtATekGvzqPz7Lw579PWJWc2c4D+lPP5DZNdoHw=</latexit><latexit sha1_base64="6MdZ03HA0wcEkrT+fEcq/NLPlpk=">AAACG3icbVDLSgMxFM34rOOr6tJNsAiuykwVdCUFNy4r2Ad2SknSO21oMjMkGaEM/Q83/oobF4q4Elz4N2baCtp6IeFwzr3cew5NBNfG876cpeWV1bX1woa7ubW9s1vc22/oOFUM6iwWsWpRokHwCOqGGwGtRAGRVECTDq9yvXkPSvM4ujWjBDqS9CMeckaMpbrFCg4kMQNKs7tx9xQHA50QBpkv5RgHgYsDxhX7+WkqBJhuseSVvUnhReDPQAnNqtYtfgS9mKUSIsME0brte4npZEQZzgSM3SDVYLcOSR/aFkZEgu5kE29jfGyZHg5jZV9k8IT9PZERqfVIUtuZG9HzWk7+p7VTE150Mh4lqYGITReFqcAmxnlQuMcVMCNGFhCmuL0VswFRhBkbp2tD8OctL4JGpexbfHNWql7O4iigQ3SETpCPzlEVXaMaqiOGHtATekGvzqPz7Lw579PWJWc2c4D+lPP5DZNdoHw=</latexit><latexit sha1_base64="6MdZ03HA0wcEkrT+fEcq/NLPlpk=">AAACG3icbVDLSgMxFM34rOOr6tJNsAiuykwVdCUFNy4r2Ad2SknSO21oMjMkGaEM/Q83/oobF4q4Elz4N2baCtp6IeFwzr3cew5NBNfG876cpeWV1bX1woa7ubW9s1vc22/oOFUM6iwWsWpRokHwCOqGGwGtRAGRVECTDq9yvXkPSvM4ujWjBDqS9CMeckaMpbrFCg4kMQNKs7tx9xQHA50QBpkv5RgHgYsDxhX7+WkqBJhuseSVvUnhReDPQAnNqtYtfgS9mKUSIsME0brte4npZEQZzgSM3SDVYLcOSR/aFkZEgu5kE29jfGyZHg5jZV9k8IT9PZERqfVIUtuZG9HzWk7+p7VTE150Mh4lqYGITReFqcAmxnlQuMcVMCNGFhCmuL0VswFRhBkbp2tD8OctL4JGpexbfHNWql7O4iigQ3SETpCPzlEVXaMaqiOGHtATekGvzqPz7Lw579PWJWc2c4D+lPP5DZNdoHw=</latexit>

Z2

� •<latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit><latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit><latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit><latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit>

Z2

� •<latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit><latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit><latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit><latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit>

Z2

� •<latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit><latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit><latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit><latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit>

Z2

� •<latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit><latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit><latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit><latexit sha1_base64="evVbB7621aPHQmj7P1oiHGrs1+w=">AAACG3icbVDLSgMxFM34rOOr6tJNsAgutMwUQVdScOOygn1gU4ZMetuGJjNDkhHKMP/hxl9x40IRV4IL/8b0sdDWA4Fzz7mXm3vCRHBtPO/bWVpeWV1bL2y4m1vbO7vFvf2GjlPFoM5iEatWSDUIHkHdcCOglSigMhTQDIfXY7/5AErzOLozowQ6kvYj3uOMGisFxQomkppBGGb3eWCLgU4og+zMK1ekzDEhLiaMK4bJKSZhKgSYoFjyyt4EeJH4M1JCM9SC4ifpxiyVEBkmqNZt30tMJ6PKcCYgd0mqwW4d0j60LY2oBN3JJrfl+NgqXdyLlX2RwRP190RGpdYjGdrO8SF63huL/3nt1PQuOxmPktRAxKaLeqnAJsbjoHCXK2BGjCyhTHH7V8wGVFFmbJyuDcGfP3mRNCpl3/Lb81L1ahZHAR2iI3SCfHSBqugG1VAdMfSIntErenOenBfn3fmYti45s5kD9AfO1w8hmJ+S</latexit>



2D : IN EQUILIBRIUM

 R Samajdar, WW Ho, H Pichler, MD Lukin, S Sachdev, 2019, 2020

KagomeSquare

All classically ordered phases.. anything quantum ordered?



‣ No symmetry breaking 

‣ Long range entanglement 

‣ Non-local excitations 

‣ Emergent deconfined gauge fields 

‣ Non-local order parameters

QUANTUM SPIN LIQUIDS

<latexit sha1_base64="7ffRJboKmQnCBVzBEYqM2Ce4OHs=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmKkEgGCtYGItEH1ITVY5z21p1nNR2kKqoMwu/wsIAQqx8ARt/g9NmgJYj2ffonHtl3xMknCntON/W0vLK6tp6aaO8ubW9s2vv7TdVnEoKDRrzWLYDooAzAQ3NNId2IoFEAYdWMLzJ/dYDSMVica/HCfgR6QvWY5RoI3XtI0+NpM6wF7C+J4noc8DeaJSS0JT8nnTtilN1psCLxC1IBRWod+0vL4xpGoHQlBOlOq6TaD8jUjPKYVL2UgUJoUPSh46hgkSg/Gy6ygSfGCXEvViaIzSeqr8nMhIpNY4C0xkRPVDzXi7+53VS3bvyMyaSVIOgs4d6Kcc6xnkuOGQSqOZjQwiVzPwV0wGRhGqTXtmE4M6vvEiaZ1X3ourcnVdq10UcJXSIjtEpctElqqFbVEcNRNEjekav6M16sl6sd+tj1rpkFTMH6A+szx8MB5p5</latexit>q↵

<latexit sha1_base64="zfR+wW4walyu5Qi6BRuG6IhKikM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSBIKxgoWxSPQhNVF14zitVcdJbQepqrrwKywMIMTKZ7DxN7hpBmg50pWOz7lXvvcEKWdKO863VVpZXVvfKG9WtrZ3dvfs/YOWSjJJaJMkPJGdABTlTNCmZprTTiopxAGn7WB4O/Pbj1QqlogHPU6pH0NfsIgR0Ebq2UfY4yD6nGJvNMogxJ7Mnz276tScHHiZuAWpogKNnv3lhQnJYio04aBU13VS7U9AakY4nVa8TNEUyBD6tGuogJgqf5IfMMWnRglxlEhTQuNc/T0xgVipcRyYzhj0QC16M/E/r5vp6NqfMJFmmgoy/yjKONYJnqWBQyYp0XxsCBDJzK6YDEAC0SazignBXTx5mbTOa+5lzbm/qNZvijjK6BidoDPkoitUR3eogZqIoCl6Rq/ozXqyXqx362PeWrKKmUP0B9bnDw7SlhE=</latexit>

h i
<latexit sha1_base64="zfR+wW4walyu5Qi6BRuG6IhKikM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSBIKxgoWxSPQhNVF14zitVcdJbQepqrrwKywMIMTKZ7DxN7hpBmg50pWOz7lXvvcEKWdKO863VVpZXVvfKG9WtrZ3dvfs/YOWSjJJaJMkPJGdABTlTNCmZprTTiopxAGn7WB4O/Pbj1QqlogHPU6pH0NfsIgR0Ebq2UfY4yD6nGJvNMogxJ7Mnz276tScHHiZuAWpogKNnv3lhQnJYio04aBU13VS7U9AakY4nVa8TNEUyBD6tGuogJgqf5IfMMWnRglxlEhTQuNc/T0xgVipcRyYzhj0QC16M/E/r5vp6NqfMJFmmgoy/yjKONYJnqWBQyYp0XxsCBDJzK6YDEAC0SazignBXTx5mbTOa+5lzbm/qNZvijjK6BidoDPkoitUR3eogZqIoCl6Rq/ozXqyXqx362PeWrKKmUP0B9bnDw7SlhE=</latexit>

h i
<latexit sha1_base64="zbYOcjuohheKkacoGVZiFYXZASE=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0YtS8OLNCvYD2lA22027dHcTdjdCCf0LXjwo4tU/5M1/46bNQVsfDDzem2FmXphwpo3nfTulldW19Y3yZmVre2d3z90/aOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm9zv/1ElWaxfDSThAYCDyWLGMEml+7RNeq7Va/mzYCWiV+QKhRo9N2v3iAmqaDSEI617vpeYoIMK8MIp9NKL9U0wWSMh7RrqcSC6iCb3TpFJ1YZoChWtqRBM/X3RIaF1hMR2k6BzUgvern4n9dNTXQVZEwmqaGSzBdFKUcmRvnjaMAUJYZPLMFEMXsrIiOsMDE2nooNwV98eZm0zmr+Rc17OK/Wb4o4ynAEx3AKPlxCHe6gAU0gMIJneIU3RzgvzrvzMW8tOcXMIfyB8/kD1dKNbg==</latexit>

O =

<latexit sha1_base64="AZchDA4rJUIN8bkjIc1cGojaf+8=">AAACAHicbVA9SwNBEN3zM8avUwsLm8Ug2BjuRNFGiNpYWEQ0H5A7jrnNJlmye3fs7gnhSONfsbFQxNafYee/cZNcoYkPBh7vzTAzL0w4U9pxvq25+YXFpeXCSnF1bX1j097arqs4lYTWSMxj2QxBUc4iWtNMc9pMJAURctoI+9cjv/FIpWJx9KAHCfUFdCPWYQS0kQJ79z64xBfYA570AN/iI+x1QQgI7JJTdsbAs8TNSQnlqAb2l9eOSSpopAkHpVquk2g/A6kZ4XRY9FJFEyB96NKWoREIqvxs/MAQHxiljTuxNBVpPFZ/T2QglBqI0HQK0D017Y3E/7xWqjvnfsaiJNU0IpNFnZRjHeNRGrjNJCWaDwwBIpm5FZMeSCDaZFY0IbjTL8+S+nHZPS07dyelylUeRwHtoX10iFx0hiroBlVRDRE0RM/oFb1ZT9aL9W59TFrnrHxmB/2B9fkDzU6Unw==</latexit>

SA = ↵L� �

<latexit sha1_base64="RHxjiIEghEsXpX8/vh6iGc/eqNQ=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSYlVrsrunHhogX7gDaUyXTSjp1MwsxEKKFf4MaFIm79JHf+jZM2gooeuHA4517uvcePOVMaoQ+rsLK6tr5R3Cxtbe/s7pX3DzoqSiShbRLxSPZ8rChngrY105z2Yklx6HPa9adXmd+9p1KxSNzqWUy9EI8FCxjB2kitm2G5guyai9y6C5GNFsiIU62hOnRypQJyNIfl98EoIklIhSYcK9V3UKy9FEvNCKfz0iBRNMZkise0b6jAIVVeujh0Dk+MMoJBJE0JDRfq94kUh0rNQt90hlhP1G8vE//y+okOLryUiTjRVJDloiDhUEcw+xqOmKRE85khmEhmboVkgiUm2mRTMiF8fQr/J52q7ZzZqOVWGpd5HEVwBI7BKXDAOWiAa9AEbUAABQ/gCTxbd9aj9WK9LlsLVj5zCH7AevsE5jGNAQ==</latexit>

L
<latexit sha1_base64="I/vCP2N/6bILQmz8Mj18YTZ0sNw=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8LbubxMRb1IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycPQUULGoqqbrq7goQzpR3nw1pZXVvf2MxsZbd3dvf2cweHTRWnkkKDxjyW7YAo4ExAQzPNoZ1IIFHAoRWMrmd+6x6kYrG41eME/IgMBAsZJdpI9cteLu/YrueV3SJ27GKpUvA8Q84vSm65gF3bmSOPlqj1cu/dfkzTCISmnCjVcZ1E+xMiNaMcptluqiAhdEQG0DFUkAiUP5kfOsWnRunjMJamhMZz9fvEhERKjaPAdEZED9Vvbyb+5XVSHVb8CRNJqkHQxaIw5VjHePY17jMJVPOxIYRKZm7FdEgkodpkkzUhfH2K/ydNz3ZLtlMv5qtXyzgy6BidoDPkojKqohtUQw1EEaAH9ISerTvr0XqxXhetK9Zy5gj9gPX2Cfv1jRE=</latexit>

A



RVB STATES IN DIMER MODELS

Simplest representative of quantum spin liquid state

‣ Resonating valence bond (RVB) state:  
equal weight superposition of all dimer coverings

��RVB
↵
=

����

�
+

����

�
+

����

�
+

����

�
+ . . .

<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

‣ Dimer model : 
<latexit sha1_base64="M8/PEE2z2SgaR9mSLixWK4BEGw8=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiSi6EYoddNlBfuAJpTJZNIOnUzSmYlQQvZu/BU3LhRx6w+482+ctFlo64GBM+fcy733eDGjUlnWt1FaW9/Y3CpvV3Z29/YPzMOjrowSgUkHRywSfQ9JwignHUUVI/1YEBR6jPS8yW3u9x6IkDTi92oWEzdEI04DipHS0tCsOiFSY4xY2srgDXSadOSk0JlOE+QvftnQrFl1aw64SuyC1ECB9tD8cvwIJyHhCjMk5cC2YuWmSCiKGckqTiJJjPAEjchAU45CIt10fksGT7XiwyAS+nEF5+rvjhSFUs5CT1fmm8tlLxf/8waJCq7dlPI4UYTjxaAgYVBFMA8G+lQQrNhME4QF1btCPEYCYaXjq+gQ7OWTV0n3vG5f1q27i1qjWcRRBiegCs6ADa5AA7RAG3QABo/gGbyCN+PJeDHejY9Fackoeo7BHxifP8Dkmjo=</latexit>

H =
n o <latexit sha1_base64="M8/PEE2z2SgaR9mSLixWK4BEGw8=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiSi6EYoddNlBfuAJpTJZNIOnUzSmYlQQvZu/BU3LhRx6w+482+ctFlo64GBM+fcy733eDGjUlnWt1FaW9/Y3CpvV3Z29/YPzMOjrowSgUkHRywSfQ9JwignHUUVI/1YEBR6jPS8yW3u9x6IkDTi92oWEzdEI04DipHS0tCsOiFSY4xY2srgDXSadOSk0JlOE+QvftnQrFl1aw64SuyC1ECB9tD8cvwIJyHhCjMk5cC2YuWmSCiKGckqTiJJjPAEjchAU45CIt10fksGT7XiwyAS+nEF5+rvjhSFUs5CT1fmm8tlLxf/8waJCq7dlPI4UYTjxaAgYVBFMA8G+lQQrNhME4QF1btCPEYCYaXjq+gQ7OWTV0n3vG5f1q27i1qjWcRRBiegCs6ADa5AA7RAG3QABo/gGbyCN+PJeDHejY9Fackoeo7BHxifP8Dkmjo=</latexit>

H =
n o
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

<latexit sha1_base64="3559U92Dj1gdj26qh6eVvwDAZAs=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoseiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVXc+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dFuMtA==</latexit>, <latexit sha1_base64="3559U92Dj1gdj26qh6eVvwDAZAs=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoseiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVXc+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dFuMtA==</latexit>, <latexit sha1_base64="3559U92Dj1gdj26qh6eVvwDAZAs=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoseiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVXc+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dFuMtA==</latexit>,

Bipartite lattice

‣   Gauss’ lawU(1)

‣ Infinite correlation length

Non-bipartite lattice

‣   Gauss’ lawℤ2

‣ Finite correlation length

<latexit sha1_base64="JW6jwa3zbgAQuzDlO5Q7T1U4xqY=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6bv7gpuXFawD2iHkkkzbWiSGZKMUIb+ghsXirj1h9z5N2baCip64MLhnHu5954g5kwbhD6cjc2t7Z3d3F5+/+Dw6LhwctrVUaII7ZCIR6ofYE05k7RjmOG0HyuKRcBpL5hdZ37vnirNInln5jH1BZ5IFjKCTSYNKeejQhG59YrXLNcgcpFXqpWaGalUy6gMPRctUQRrtEeF9+E4Iomg0hCOtR54KDZ+ipVhhNNFfphoGmMywxM6sFRiQbWfLm9dwEurjGEYKVvSwKX6fSLFQuu5CGynwGaqf3uZ+Jc3SEzY8FMm48RQSVaLwoRDE8HscThmihLD55Zgopi9FZIpVpgYG0/ehvD1KfyfdEuuV3XRbaXYaqzjyIFzcAGugAfqoAVuQBt0AAFT8ACewLMjnEfnxXldtW4465kz8APO2ydqNY52</latexit>

`
<latexit sha1_base64="+f0gOPR2CnN4W4P41xgjyyEXzkw=">AAACDHicbVDLSsNAFJ3UV62vqks3g0WoC0siiiIIBTeupIJ9YBPDZDJph04mYWZSKCEf4MZfceNCEbd+gDv/xmmbhbYeGDiccy537vFiRqUyzW+jsLC4tLxSXC2trW9sbpW3d1oySgQmTRyxSHQ8JAmjnDQVVYx0YkFQ6DHS9gZXY789JELSiN+pUUycEPU4DShGSktuuWLHIvLdlEKbcmgTxjJ471J4CatH1uFDeuMOM50ya+YEcJ5YOamAHA23/GX7EU5CwhVmSMquZcbKSZFQFDOSlexEkhjhAeqRrqYchUQ66eSYDB5oxYdBJPTjCk7U3xMpCqUchZ5Ohkj15aw3Fv/zuokKzp2U8jhRhOPpoiBhUEVw3Az0qSBYsZEmCAuq/wpxHwmEle6vpEuwZk+eJ63jmnVaM29PKvWLvI4i2AP7oAoscAbq4Bo0QBNg8AiewSt4M56MF+Pd+JhGC0Y+swv+wPj8ATwZmck=</latexit>Y

i2`

Zi = (�1)Nv

<latexit sha1_base64="sL7a8wAaO7VbmmFl16Bylp6oVO0="></latexit> X

i2`in

Zi �
X

i2`out

Zi = NA
v �NB

v

<latexit sha1_base64="JW6jwa3zbgAQuzDlO5Q7T1U4xqY=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6bv7gpuXFawD2iHkkkzbWiSGZKMUIb+ghsXirj1h9z5N2baCip64MLhnHu5954g5kwbhD6cjc2t7Z3d3F5+/+Dw6LhwctrVUaII7ZCIR6ofYE05k7RjmOG0HyuKRcBpL5hdZ37vnirNInln5jH1BZ5IFjKCTSYNKeejQhG59YrXLNcgcpFXqpWaGalUy6gMPRctUQRrtEeF9+E4Iomg0hCOtR54KDZ+ipVhhNNFfphoGmMywxM6sFRiQbWfLm9dwEurjGEYKVvSwKX6fSLFQuu5CGynwGaqf3uZ+Jc3SEzY8FMm48RQSVaLwoRDE8HscThmihLD55Zgopi9FZIpVpgYG0/ehvD1KfyfdEuuV3XRbaXYaqzjyIFzcAGugAfqoAVuQBt0AAFT8ACewLMjnEfnxXldtW4465kz8APO2ydqNY52</latexit>

`



DIMER MODELS & RYDBERG ATOMS

<latexit sha1_base64="cQcVd3BWTkshprXFzIBKypiLz6c=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKohcl4MVjBPOAZAmzk95kyOzsOjMbCDHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWcKoY1FotYNQOqUXCJNcONwGaikEaBwEYwuJ36jSEqzWP5YEYJ+hHtSR5yRo2V/GvyRBRpKyp7AjvFklt2ZyDLxMtICTJUO8WvdjdmaYTSMEG1bnluYvwxVYYzgZNCO9WYUDagPWxZKmmE2h/Pjp6QE6t0SRgrW9KQmfp7YkwjrUdRYDsjavp60ZuK/3mt1IRX/pjLJDUo2XxRmApiYjJNgHS5QmbEyBLKFLe3EtanijJjcyrYELzFl5dJ/azsXZTd+/NS5SaLIw9HcAyn4MElVOAOqlADBo/wDK/w5gydF+fd+Zi35pxs5hD+wPn8AaSxkVw=</latexit>

= |ri
<latexit sha1_base64="hOhxegg/BtXSf1Ik09WoyXUYF7k=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKohcl4MVjBPOAZAmzk85myOzsOjMbCGu+w4sHRbz6Md78GyePgyYWNBRV3XR3BYng2rjut5NbWV1b38hvFra2d3b3ivsHdR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbid+Y4hK81g+mFGCfkRDyXucUWMl/5o8kZC0FZWhwE6x5JbdKcgy8eakBHNUO8WvdjdmaYTSMEG1bnluYvyMKsOZwHGhnWpMKBvQEFuWShqh9rPp0WNyYpUu6cXKljRkqv6eyGik9SgKbGdETV8vehPxP6+Vmt6Vn3GZpAYlmy3qpYKYmEwSIF2ukBkxsoQyxe2thPWposzYnAo2BG/x5WVSPyt7F2X3/rxUuZnHkYcjOIZT8OASKnAHVagBg0d4hld4c4bOi/PufMxac8585hD+wPn8AZOtkVE=</latexit>

= |gi
<latexit sha1_base64="YQDK6MEhhIPCF8MY5O1AmQUqGPM=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXEhJRNGVFNy4rGAf0IRyM5m2QyeTODMRStuFv+LGhSJu/Q13/o2TNgttPZcLh3PuZe6cIOFMacf5tgpLyyura8X10sbm1vaOvbvXUHEqCa2TmMeyFYCinAla10xz2kokhSjgtBkMbjK/+UilYrG418OE+hH0BOsyAtpIHftgjL2HFELsnWaFPQmix2nHLjsVZwq8SNyclFGOWsf+8sKYpBEVmnBQqu06ifZHIDUjnE5KXqpoAmQAPdo2VEBElT+a3j/Bx0YJcTeWpoXGU/X3xggipYZRYCYj0H0172Xif1471d0rf8REkmoqyOyhbsqxjnEWBg6ZpETzoSFAJDO3YtIHCUSbyEomBHf+y4ukcVZxLyrO3Xm5ep3HUUSH6AidIBddoiq6RTVURwSN0TN6RW/Wk/VivVsfs9GCle/soz+wPn8AEq+U1w==</latexit>

| i <latexit sha1_base64="YQDK6MEhhIPCF8MY5O1AmQUqGPM=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXEhJRNGVFNy4rGAf0IRyM5m2QyeTODMRStuFv+LGhSJu/Q13/o2TNgttPZcLh3PuZe6cIOFMacf5tgpLyyura8X10sbm1vaOvbvXUHEqCa2TmMeyFYCinAla10xz2kokhSjgtBkMbjK/+UilYrG418OE+hH0BOsyAtpIHftgjL2HFELsnWaFPQmix2nHLjsVZwq8SNyclFGOWsf+8sKYpBEVmnBQqu06ifZHIDUjnE5KXqpoAmQAPdo2VEBElT+a3j/Bx0YJcTeWpoXGU/X3xggipYZRYCYj0H0172Xif1471d0rf8REkmoqyOyhbsqxjnEWBg6ZpETzoSFAJDO3YtIHCUSbyEomBHf+y4ukcVZxLyrO3Xm5ep3HUUSH6AidIBddoiq6RTVURwSN0TN6RW/Wk/VivVsfs9GCle/soz+wPn8AEq+U1w==</latexit>

| i

‣ Rydberg atoms on the links

‣ Rydberg blockade as dimer constraint

R Verresen, MD Lukin, A Vishwanath, 2020



<latexit sha1_base64="UCtbOQIGAWMDqNKY+Gx375IulIE=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUQU3SgFNy4r2Ac0IUymN+3QySTMTITSdufGX3HjQhG3/oI7/8ZpG0RbD1w4c869zL0nTDlT2nG+rIXFpeWV1cJacX1jc2vb3tmtqySTFGo04YlshkQBZwJqmmkOzVQCiUMOjbB3PfYb9yAVS8Sd7qfgx6QjWMQo0UYK7IMh9lLFAgd7kogOB3yJh/jnFdglp+xMgOeJm5MSylEN7E+vndAsBqEpJ0q1XCfV/oBIzSiHUdHLFKSE9kgHWoYKEoPyB5M7RvjIKG0cJdKU0Hii/p4YkFipfhyazpjorpr1xuJ/XivT0YU/YCLNNAg6/SjKONYJHoeC20wC1bxvCKGSmV0x7RJJqDbRFU0I7uzJ86R+UnbPys7taalylcdRQPvoEB0jF52jCrpBVVRDFD2gJ/SCXq1H69l6s96nrQtWPrOH/sD6+Aae65fd</latexit>

| 0i = |0iState preparation :
<latexit sha1_base64="P3Wv95hVHtLiyrlB8lpXysZLYVk="></latexit>

H(t) =
⌦(t)
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X

i

�
x
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i

ni +
X

r=|i�j|

V (r)ninj

G Semeghini et al, 2020

DIMER MODELS & RYDBERG ATOMS

Experimental detection : non-local order parameters
‣ Closed loops : perimeter law

‣ BFFM order parameters : 

<latexit sha1_base64="zfR+wW4walyu5Qi6BRuG6IhKikM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSBIKxgoWxSPQhNVF14zitVcdJbQepqrrwKywMIMTKZ7DxN7hpBmg50pWOz7lXvvcEKWdKO863VVpZXVvfKG9WtrZ3dvfs/YOWSjJJaJMkPJGdABTlTNCmZprTTiopxAGn7WB4O/Pbj1QqlogHPU6pH0NfsIgR0Ebq2UfY4yD6nGJvNMogxJ7Mnz276tScHHiZuAWpogKNnv3lhQnJYio04aBU13VS7U9AakY4nVa8TNEUyBD6tGuogJgqf5IfMMWnRglxlEhTQuNc/T0xgVipcRyYzhj0QC16M/E/r5vp6NqfMJFmmgoy/yjKONYJnqWBQyYp0XxsCBDJzK6YDEAC0SazignBXTx5mbTOa+5lzbm/qNZvijjK6BidoDPkoitUR3eogZqIoCl6Rq/ozXqyXqx362PeWrKKmUP0B9bnDw7SlhE=</latexit>

h i
<latexit sha1_base64="LSQQgWCLxPxgF+EPSyTCltSGEc4=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksghdLIoqepODFYwX7AU0sm+2kXbrZhN2NUEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMvSDhT2nG+rdLS8srqWnm9srG5tb1j7+61VJxKCk0a81h2AqKAMwFNzTSHTiKBRAGHdjC6mfjtR5CKxeJejxPwIzIQLGSUaCP17ANPsQjDQ4ZPPcKTIcEecI7znl11as4UeJG4BamiAo2e/eX1Y5pGIDTlRKmu6yTaz4jUjHLIK16qICF0RAbQNVSQCJSfTR/I8bFR+jiMpSmh8VT9PZGRSKlxFJjOiOihmvcm4n9eN9XhlZ8xkaQaBJ0tClOOdYwnaeA+k0A1HxtCqGTmVkyHRBKqTWYVE4I7//IiaZ3V3Iuac3derV8XcZTRITpCJ8hFl6iOblEDNRFFOXpGr+jNerJerHfrY9ZasoqZffQH1ucPXDWVmQ==</latexit>

⇠ e�↵`

<latexit sha1_base64="7ffRJboKmQnCBVzBEYqM2Ce4OHs=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmKkEgGCtYGItEH1ITVY5z21p1nNR2kKqoMwu/wsIAQqx8ARt/g9NmgJYj2ffonHtl3xMknCntON/W0vLK6tp6aaO8ubW9s2vv7TdVnEoKDRrzWLYDooAzAQ3NNId2IoFEAYdWMLzJ/dYDSMVica/HCfgR6QvWY5RoI3XtI0+NpM6wF7C+J4noc8DeaJSS0JT8nnTtilN1psCLxC1IBRWod+0vL4xpGoHQlBOlOq6TaD8jUjPKYVL2UgUJoUPSh46hgkSg/Gy6ygSfGCXEvViaIzSeqr8nMhIpNY4C0xkRPVDzXi7+53VS3bvyMyaSVIOgs4d6Kcc6xnkuOGQSqOZjQwiVzPwV0wGRhGqTXtmE4M6vvEiaZ1X3ourcnVdq10UcJXSIjtEpctElqqFbVEcNRNEjekav6M16sl6sd+tj1rpkFTMH6A+szx8MB5p5</latexit>q↵

<latexit sha1_base64="zfR+wW4walyu5Qi6BRuG6IhKikM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSBIKxgoWxSPQhNVF14zitVcdJbQepqrrwKywMIMTKZ7DxN7hpBmg50pWOz7lXvvcEKWdKO863VVpZXVvfKG9WtrZ3dvfs/YOWSjJJaJMkPJGdABTlTNCmZprTTiopxAGn7WB4O/Pbj1QqlogHPU6pH0NfsIgR0Ebq2UfY4yD6nGJvNMogxJ7Mnz276tScHHiZuAWpogKNnv3lhQnJYio04aBU13VS7U9AakY4nVa8TNEUyBD6tGuogJgqf5IfMMWnRglxlEhTQuNc/T0xgVipcRyYzhj0QC16M/E/r5vp6NqfMJFmmgoy/yjKONYJnqWBQyYp0XxsCBDJzK6YDEAC0SazignBXTx5mbTOa+5lzbm/qNZvijjK6BidoDPkoitUR3eogZqIoCl6Rq/ozXqyXqx362PeWrKKmUP0B9bnDw7SlhE=</latexit>

h i
<latexit sha1_base64="zfR+wW4walyu5Qi6BRuG6IhKikM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSBIKxgoWxSPQhNVF14zitVcdJbQepqrrwKywMIMTKZ7DxN7hpBmg50pWOz7lXvvcEKWdKO863VVpZXVvfKG9WtrZ3dvfs/YOWSjJJaJMkPJGdABTlTNCmZprTTiopxAGn7WB4O/Pbj1QqlogHPU6pH0NfsIgR0Ebq2UfY4yD6nGJvNMogxJ7Mnz276tScHHiZuAWpogKNnv3lhQnJYio04aBU13VS7U9AakY4nVa8TNEUyBD6tGuogJgqf5IfMMWnRglxlEhTQuNc/T0xgVipcRyYzhj0QC16M/E/r5vp6NqfMJFmmgoy/yjKONYJnqWBQyYp0XxsCBDJzK6YDEAC0SazignBXTx5mbTOa+5lzbm/qNZvijjK6BidoDPkoitUR3eogZqIoCl6Rq/ozXqyXqx362PeWrKKmUP0B9bnDw7SlhE=</latexit>

h i
<latexit sha1_base64="dVXM2ZV/d+xbkufaRS3p2omHWMI=">AAACGXicbVDLSgMxFM34rPVVdekmWARXZUYUXUnBjUsFq0JnKJnMnTaYSYbkjjIM/Q03/oobF4q41JV/Y1q78HUgcDjnXm7OiXMpLPr+hzc1PTM7N19bqC8uLa+sNtbWL6wuDIcO11Kbq5hZkEJBBwVKuMoNsCyWcBlfH4/8yxswVmh1jmUOUcb6SqSCM3RSr+GHhUqcD1iFICUNUdNQqBTLYUVDqVXfiP4AmTH6lg6pT3uNpt/yx6B/STAhTTLBaa/xFiaaFxko5JJZ2w38HKOKGRRcwrAeFhZyxq9ZH7qOKpaBjapxsiHddkpCU23cU0jH6veNimXWllnsJjOGA/vbG4n/ed0C08OoEiovEBT/OpQWkrr4o5poIgxwlKUjjBvh/kr5gBnG0ZVVdyUEvyP/JRe7rWC/5Z/tNdtHkzpqZJNskR0SkAPSJifklHQIJ3fkgTyRZ+/ee/RevNev0SlvsrNBfsB7/wQLi6Dk</latexit> �!
`!1

0



<latexit sha1_base64="UCtbOQIGAWMDqNKY+Gx375IulIE=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUQU3SgFNy4r2Ac0IUymN+3QySTMTITSdufGX3HjQhG3/oI7/8ZpG0RbD1w4c869zL0nTDlT2nG+rIXFpeWV1cJacX1jc2vb3tmtqySTFGo04YlshkQBZwJqmmkOzVQCiUMOjbB3PfYb9yAVS8Sd7qfgx6QjWMQo0UYK7IMh9lLFAgd7kogOB3yJh/jnFdglp+xMgOeJm5MSylEN7E+vndAsBqEpJ0q1XCfV/oBIzSiHUdHLFKSE9kgHWoYKEoPyB5M7RvjIKG0cJdKU0Hii/p4YkFipfhyazpjorpr1xuJ/XivT0YU/YCLNNAg6/SjKONYJHoeC20wC1bxvCKGSmV0x7RJJqDbRFU0I7uzJ86R+UnbPys7taalylcdRQPvoEB0jF52jCrpBVVRDFD2gJ/SCXq1H69l6s96nrQtWPrOH/sD6+Aae65fd</latexit>

| 0i = |0iState preparation :
<latexit sha1_base64="P3Wv95hVHtLiyrlB8lpXysZLYVk="></latexit>

H(t) =
⌦(t)

2

X

i

�
x
i ��(t)

X

i

ni +
X

r=|i�j|

V (r)ninj

G Semeghini et al, 2020

DIMER MODELS & RYDBERG ATOMS

 ➡ Relation between this many-body state and RVB? 

➡ Simple representation for large-scale calculations?



GROUND STATE
<latexit sha1_base64="ic3pF/r4B2A7+K1IIJMdd+u5j7w="></latexit>

F = |hGS(�)|GS(�+ d�)i|

Spin 
liquid

D
iso

rd
er

ed

VB
C

Defects on full dimer coverings  
are allowed (diluted RVB)

<latexit sha1_base64="ZgUUuIKqj81z126KfEeX23iwifg=">AAACH3icbVDLSsNAFJ3UV62vqEs3g0UQhJKIr41SdKHL+ugDmlAm02k7dDIJMxOhxPyJG3/FjQtFxF3/xkkbUVsPDBzOuYe593gho1JZ1tDIzczOzS/kFwtLyyura+b6Rk0GkcCkigMWiIaHJGGUk6qiipFGKAjyPUbqXv8i9ev3REga8Ds1CInroy6nHYqR0lLLPHqAjo9UT/jx5W0CHYF4lxF4Cn/0m9p58q3DPei0AyVbZtEqWSPAaWJnpAgyVFrmp87hyCdcYYakbNpWqNwYCUUxI0nBiSQJEe6jLmlqypFPpBuP7kvgjlbasBMI/biCI/V3Ika+lAPf05PpznLSS8X/vGakOiduTHkYKcLx+KNOxKAKYFoWbFNBsGIDTRAWVO8KcQ8JhJWutKBLsCdPnia1/ZJ9WLKuD4rls6yOPNgC22AX2OAYlMEVqIAqwOARPINX8GY8GS/Gu/ExHs0ZWWYT/IEx/ALBM6Il</latexit>

|GSi = |RVBi+ . . .

ED on periodic clusters ( )N = 72



DYNAMICAL PREPARATION

GG, MD Lukin, H Pichler, arXiv:2201.04034

<latexit sha1_base64="SRqQIS+55HReLlApHct+vIzOlq0="></latexit>

F = 1� |hGS(�)|GS(�+ d�)i|

‣ Optimized dynamical preparation  
protocol for pure RVB state 

<latexit sha1_base64="P3Wv95hVHtLiyrlB8lpXysZLYVk="></latexit>

H(t) =
⌦(t)

2

X

i

�
x
i ��(t)

X

i

ni +
X

r=|i�j|

V (r)ninj

‣ Optimal T scales linearly with the number of atoms

 
➡ How to describe the experimentally prepared state?



DILUTED RVB ANSATZ
<latexit sha1_base64="S7DRYBRWVbqAdltuTu617xVDrUg="></latexit>

|�(z1, z2)i = P
"

NO

i=1

�
1 + z2�

+
i

� �
1+z1�

�
i

�
#
|RVBi

Create monomer pairs 
by destroying dimers

Project onto constrained 
Hilbert space

Allow monomer pairs to 
separate by creating dimers

GG, MD Lukin, H Pichler, arXiv:2201.04034



DILUTED RVB ANSATZ
<latexit sha1_base64="S7DRYBRWVbqAdltuTu617xVDrUg="></latexit>

|�(z1, z2)i = P
"

NO

i=1

�
1 + z2�

+
i

� �
1+z1�

�
i

�
#
|RVBi

GG, MD Lukin, H Pichler, arXiv:2201.04034

‣ Good variational ansatz for 
the ground state

‣ Even better ansatz for the 
preparation dynamics

<latexit sha1_base64="P3Wv95hVHtLiyrlB8lpXysZLYVk="></latexit>

H(t) =
⌦(t)

2

X

i

�
x
i ��(t)

X

i

ni +
X

r=|i�j|

V (r)ninj



<latexit sha1_base64="ju8GfRgg4qIBPtZW604N0o9Gnfs=">AAACAHicdVA9SwNBEN2LXzF+RS0sbBaDYBUuQXOxkaCNZRTzAbkQ9jaTZMne3rG7J4QzjX/FxkIRW3+Gnf/GveQEFX0w8Hhvhpl5XsiZ0rb9YWUWFpeWV7KrubX1jc2t/PZOUwWRpNCgAQ9k2yMKOBPQ0ExzaIcSiO9xaHnji8Rv3YJULBA3ehJC1ydDwQaMEm2kXn7vDrs+0SPpx9fN8yl2JRFDDriXL9jFSrninFbwnDhOSqpVXCraMxRQinov/+72Axr5IDTlRKlOyQ51NyZSM8phmnMjBSGhYzKEjqGC+KC68eyBKT40Sh8PAmlKaDxTv0/ExFdq4numMzlW/fYS8S+vE+lBtRszEUYaBJ0vGkQc6wAnaeA+k0A1nxhCqGTmVkxHRBKqTWY5E8LXp/h/0iwXSydF++q4UDtL48iifXSAjlAJOaiGLlEdNRBFU/SAntCzdW89Wi/W67w1Y6Uzu+gHrLdPqMSWdQ==</latexit>

|RVBi
<latexit sha1_base64="sPBVQkm6590g8mIoiY9eNzLMDhs=">AAACB3icbVDLSsNAFJ3UV62vqEtBBosgWEoiim6EghuXFewDmlAm00k7dGYSZiZCCd258VfcuFDErb/gzr9xkmahrQcuHM65l3vvCWJGlXacb6u0tLyyulZer2xsbm3v2Lt7bRUlEpMWjlgkuwFShFFBWppqRrqxJIgHjHSC8U3mdx6IVDQS93oSE5+joaAhxUgbqW8fnkKv5tWgx5EeSZ7KSOeOmsJr6MK+XXXqTg64SNyCVEGBZt/+8gYRTjgRGjOkVM91Yu2nSGqKGZlWvESRGOExGpKeoQJxovw0/2MKj40ygGEkTQkNc/X3RIq4UhMemM7sXDXvZeJ/Xi/R4ZWfUhEnmgg8WxQmDOoIZqHAAZUEazYxBGFJza0Qj5BEWJvoKiYEd/7lRdI+q7sXdefuvNpwijjK4AAcgRPggkvQALegCVoAg0fwDF7Bm/VkvVjv1sestWQVM/vgD6zPH50Gl9I=</latexit>

+ rotations = 1

<latexit sha1_base64="sPBVQkm6590g8mIoiY9eNzLMDhs=">AAACB3icbVDLSsNAFJ3UV62vqEtBBosgWEoiim6EghuXFewDmlAm00k7dGYSZiZCCd258VfcuFDErb/gzr9xkmahrQcuHM65l3vvCWJGlXacb6u0tLyyulZer2xsbm3v2Lt7bRUlEpMWjlgkuwFShFFBWppqRrqxJIgHjHSC8U3mdx6IVDQS93oSE5+joaAhxUgbqW8fnkKv5tWgx5EeSZ7KSOeOmsJr6MK+XXXqTg64SNyCVEGBZt/+8gYRTjgRGjOkVM91Yu2nSGqKGZlWvESRGOExGpKeoQJxovw0/2MKj40ygGEkTQkNc/X3RIq4UhMemM7sXDXvZeJ/Xi/R4ZWfUhEnmgg8WxQmDOoIZqHAAZUEazYxBGFJza0Qj5BEWJvoKiYEd/7lRdI+q7sXdefuvNpwijjK4AAcgRPggkvQALegCVoAg0fwDF7Bm/VkvVjv1sestWQVM/vgD6zPH50Gl9I=</latexit>

+ rotations = 1

<latexit sha1_base64="bwHqXlI59emIB7yTLJIbX1VI7Xc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1W9WtVtXlfqbh5HEc7gHC7Bgxuowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AdoWMpw==</latexit>

1
<latexit sha1_base64="bwHqXlI59emIB7yTLJIbX1VI7Xc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1W9WtVtXlfqbh5HEc7gHC7Bgxuowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AdoWMpw==</latexit>

1
<latexit sha1_base64="bwHqXlI59emIB7yTLJIbX1VI7Xc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1W9WtVtXlfqbh5HEc7gHC7Bgxuowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AdoWMpw==</latexit>

1
<latexit sha1_base64="sPBVQkm6590g8mIoiY9eNzLMDhs=">AAACB3icbVDLSsNAFJ3UV62vqEtBBosgWEoiim6EghuXFewDmlAm00k7dGYSZiZCCd258VfcuFDErb/gzr9xkmahrQcuHM65l3vvCWJGlXacb6u0tLyyulZer2xsbm3v2Lt7bRUlEpMWjlgkuwFShFFBWppqRrqxJIgHjHSC8U3mdx6IVDQS93oSE5+joaAhxUgbqW8fnkKv5tWgx5EeSZ7KSOeOmsJr6MK+XXXqTg64SNyCVEGBZt/+8gYRTjgRGjOkVM91Yu2nSGqKGZlWvESRGOExGpKeoQJxovw0/2MKj40ygGEkTQkNc/X3RIq4UhMemM7sXDXvZeJ/Xi/R4ZWfUhEnmgg8WxQmDOoIZqHAAZUEazYxBGFJza0Qj5BEWJvoKiYEd/7lRdI+q7sXdefuvNpwijjK4AAcgRPggkvQALegCVoAg0fwDF7Bm/VkvVjv1sestWQVM/vgD6zPH50Gl9I=</latexit>

+ rotations = 1
<latexit sha1_base64="6E7OG4+BkgXIUg42LIRDEoeKcYE=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hVlR9Bjw4jEB84BkCbOT3mTM7OwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e4KUymMpfTbW1vf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmHDCiuxnWpkcSixFY7uZn7rCbURiXqw4xSDmA2UiARn1kl12iuVaYXOQVaJn5My5Kj1Sl/dfsKzGJXlkhnT8WlqgwnTVnCJ02I3M5gyPmID7DiqWIwmmMwPnZJzp/RJlGhXypK5+ntiwmJjxnHoOmNmh2bZm4n/eZ3MRrfBRKg0s6j4YlGUSWITMvua9IVGbuXYEca1cLcSPmSaceuyKboQ/OWXV0nzsuJfV2j9qlyleRwFOIUzuAAfbqAK91CDBnBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QN1AYym</latexit>

0
<latexit sha1_base64="6E7OG4+BkgXIUg42LIRDEoeKcYE=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hVlR9Bjw4jEB84BkCbOT3mTM7OwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e4KUymMpfTbW1vf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmHDCiuxnWpkcSixFY7uZn7rCbURiXqw4xSDmA2UiARn1kl12iuVaYXOQVaJn5My5Kj1Sl/dfsKzGJXlkhnT8WlqgwnTVnCJ02I3M5gyPmID7DiqWIwmmMwPnZJzp/RJlGhXypK5+ntiwmJjxnHoOmNmh2bZm4n/eZ3MRrfBRKg0s6j4YlGUSWITMvua9IVGbuXYEca1cLcSPmSaceuyKboQ/OWXV0nzsuJfV2j9qlyleRwFOIUzuAAfbqAK91CDBnBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QN1AYym</latexit>

0

<latexit sha1_base64="6E7OG4+BkgXIUg42LIRDEoeKcYE=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hVlR9Bjw4jEB84BkCbOT3mTM7OwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e4KUymMpfTbW1vf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmHDCiuxnWpkcSixFY7uZn7rCbURiXqw4xSDmA2UiARn1kl12iuVaYXOQVaJn5My5Kj1Sl/dfsKzGJXlkhnT8WlqgwnTVnCJ02I3M5gyPmID7DiqWIwmmMwPnZJzp/RJlGhXypK5+ntiwmJjxnHoOmNmh2bZm4n/eZ3MRrfBRKg0s6j4YlGUSWITMvua9IVGbuXYEca1cLcSPmSaceuyKboQ/OWXV0nzsuJfV2j9qlyleRwFOIUzuAAfbqAK91CDBnBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QN1AYym</latexit>

0

<latexit sha1_base64="bwHqXlI59emIB7yTLJIbX1VI7Xc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1W9WtVtXlfqbh5HEc7gHC7Bgxuowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AdoWMpw==</latexit>

1
<latexit sha1_base64="6E7OG4+BkgXIUg42LIRDEoeKcYE=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hVlR9Bjw4jEB84BkCbOT3mTM7OwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e4KUymMpfTbW1vf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmHDCiuxnWpkcSixFY7uZn7rCbURiXqw4xSDmA2UiARn1kl12iuVaYXOQVaJn5My5Kj1Sl/dfsKzGJXlkhnT8WlqgwnTVnCJ02I3M5gyPmID7DiqWIwmmMwPnZJzp/RJlGhXypK5+ntiwmJjxnHoOmNmh2bZm4n/eZ3MRrfBRKg0s6j4YlGUSWITMvua9IVGbuXYEca1cLcSPmSaceuyKboQ/OWXV0nzsuJfV2j9qlyleRwFOIUzuAAfbqAK91CDBnBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QN1AYym</latexit>

0

<latexit sha1_base64="sPBVQkm6590g8mIoiY9eNzLMDhs=">AAACB3icbVDLSsNAFJ3UV62vqEtBBosgWEoiim6EghuXFewDmlAm00k7dGYSZiZCCd258VfcuFDErb/gzr9xkmahrQcuHM65l3vvCWJGlXacb6u0tLyyulZer2xsbm3v2Lt7bRUlEpMWjlgkuwFShFFBWppqRrqxJIgHjHSC8U3mdx6IVDQS93oSE5+joaAhxUgbqW8fnkKv5tWgx5EeSZ7KSOeOmsJr6MK+XXXqTg64SNyCVEGBZt/+8gYRTjgRGjOkVM91Yu2nSGqKGZlWvESRGOExGpKeoQJxovw0/2MKj40ygGEkTQkNc/X3RIq4UhMemM7sXDXvZeJ/Xi/R4ZWfUhEnmgg8WxQmDOoIZqHAAZUEazYxBGFJza0Qj5BEWJvoKiYEd/7lRdI+q7sXdefuvNpwijjK4AAcgRPggkvQALegCVoAg0fwDF7Bm/VkvVjv1sestWQVM/vgD6zPH50Gl9I=</latexit>

+ rotations = 1

<latexit sha1_base64="6E7OG4+BkgXIUg42LIRDEoeKcYE=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hVlR9Bjw4jEB84BkCbOT3mTM7OwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e4KUymMpfTbW1vf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmHDCiuxnWpkcSixFY7uZn7rCbURiXqw4xSDmA2UiARn1kl12iuVaYXOQVaJn5My5Kj1Sl/dfsKzGJXlkhnT8WlqgwnTVnCJ02I3M5gyPmID7DiqWIwmmMwPnZJzp/RJlGhXypK5+ntiwmJjxnHoOmNmh2bZm4n/eZ3MRrfBRKg0s6j4YlGUSWITMvua9IVGbuXYEca1cLcSPmSaceuyKboQ/OWXV0nzsuJfV2j9qlyleRwFOIUzuAAfbqAK91CDBnBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QN1AYym</latexit>

0
<latexit sha1_base64="6E7OG4+BkgXIUg42LIRDEoeKcYE=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hVlR9Bjw4jEB84BkCbOT3mTM7OwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e4KUymMpfTbW1vf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmHDCiuxnWpkcSixFY7uZn7rCbURiXqw4xSDmA2UiARn1kl12iuVaYXOQVaJn5My5Kj1Sl/dfsKzGJXlkhnT8WlqgwnTVnCJ02I3M5gyPmID7DiqWIwmmMwPnZJzp/RJlGhXypK5+ntiwmJjxnHoOmNmh2bZm4n/eZ3MRrfBRKg0s6j4YlGUSWITMvua9IVGbuXYEca1cLcSPmSaceuyKboQ/OWXV0nzsuJfV2j9qlyleRwFOIUzuAAfbqAK91CDBnBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QN1AYym</latexit>

0
<latexit sha1_base64="RQerh/Fb0A+/iZZVqGVfh+ctGCs="></latexit>�
1 + z2�

+)⌦6

<latexit sha1_base64="pO1AYOiXp1R+lWLHhBO8gdvSfVY="></latexit>�
1 + z1�

�)⌦6

DILUTED RVB ANSATZ

‣ It is a tensor network state 

<latexit sha1_base64="7OeWMTK/3TESaGqfVYBaomizHhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokoelEKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1lx6xfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AIzrjME=</latexit>=

<latexit sha1_base64="lDLRYBbXyFRteLMEJe3zW2CQEps=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJtx7EbKbhxWcE+YDqUTJq2oZnMkGSEMvQz3LhQxK1f486/MdNWUNEDgcM595JzT5hwpjRCH1ZhbX1jc6u4XdrZ3ds/KB8edVScSkLbJOax7IVYUc4EbWumOe0lkuIo5LQbTq9zv3tPpWKxuNOzhAYRHgs2YgRrI/n9COsJwTxrzQflCrLrXt2rVSGyPeReuDVDqg3PRQ3o2GiBClihNSi/94cxSSMqNOFYKd9BiQ4yLDUjnM5L/VTRBJMpHlPfUIEjqoJsEXkOz4wyhKNYmic0XKjfNzIcKTWLQjOZR1S/vVz8y/NTPboMMiaSVFNBlh+NUg51DPP74ZBJSjSfGYKJZCYrJBMsMdGmpZIp4etS+D/pVG3HtdFtvdK8WtVRBCfgFJwDB3igCW5AC7QBATF4AE/g2dLWo/VivS5HC9Zq5xj8gPX2CQImkbs=</latexit>

P

Suitable for large scale calculations!

<latexit sha1_base64="S7DRYBRWVbqAdltuTu617xVDrUg="></latexit>

|�(z1, z2)i = P
"

NO

i=1

�
1 + z2�

+
i

� �
1+z1�

�
i

�
#
|RVBi

GG, MD Lukin, H Pichler, arXiv:2201.04034



STATE PHASE DIAGRAM

Cylinder transfer matrix

<latexit sha1_base64="fKGJuPapAmBFT9ELFvpX1HmZHfc=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdQbQJBm0sEzAXSJYwOzmbjJm9MDMrhCVPYGOhiK0+jL2N+DZOEgtN/GHg4//PYc45fiK40o7zZeWWlldW1/Lr9sbm1vZOYXevoeJUMqyzWMSy5VOFgkdY11wLbCUSaegLbPrDq0nevEOpeBzd6FGCXkj7EQ84o9pYtXK3UHRKzlRkEdwfKF682+Xk7dOudgsfnV7M0hAjzQRVqu06ifYyKjVnAsd2J1WYUDakfWwbjGiIysumg47JkXF6JIileZEmU/d3R0ZDpUahbypDqgdqPpuY/2XtVAfnXsajJNUYsdlHQSqIjslka9LjEpkWIwOUSW5mJWxAJWXa3MY2R3DnV16ExknJPS05NbdYuYSZ8nAAh3AMLpxBBa6hCnVggHAPj/Bk3VoP1rP1MivNWT89+/BH1us37faQAw==</latexit>=
 tensorsL

‣ Topologically ordered phase in the state phase diagram <latexit sha1_base64="Tpr5Zr6ff1tpFQABLRKTTenR9uc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceKF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDVh8MPN6bYWZemAqujet+OaW19Y3NrfJ2ZWd3b/+genjU1kmmGPosEYnqhlSj4BJ9w43AbqqQxqHATji5nfudR1SaJ/LBTFMMYjqSPOKMGiv5/TAiN4Nqza27C5C/xCtIDQq0BtXP/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLY2fkzCpDEiXKljRkof6cyGms9TQObWdMzVivenPxP6+XmagR5FymmUHJlouiTBCTkPnnZMgVMiOmllCmuL2VsDFVlBmbT8WG4K2+/Je0L+reVd29v6w1G0UcZTiBUzgHD66hCXfQAh8YcHiCF3h1pPPsvDnvy9aSU8wcwy84H98TiI4r</latexit>

A
<latexit sha1_base64="NSys5yrUQG7m5D775uTdcUXxf8Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDVh8MPN6bYWZemAqujet+OaW19Y3NrfJ2ZWd3b/+genjU1kmmGPosEYnqhlSj4BJ9w43AbqqQxqHATji5nfudR1SaJ/LBTFMMYjqSPOKMGiv5/TAiN4Nqza27C5C/xCtIDQq0BtXP/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLY2fkzCpDEiXKljRkof6cyGms9TQObWdMzVivenPxP6+XmagR5FymmUHJlouiTBCTkPnnZMgVMiOmllCmuL2VsDFVlBmbT8WG4K2+/Je0L+reVd29v6w1G0UcZTiBUzgHD66hCXfQAh8YcHiCF3h1pPPsvDnvy9aSU8wcwy84H98VDI4s</latexit>

B
<latexit sha1_base64="UNFJpi2BF4jk0UOfWxfTL5ggTZ0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEscdCLx4rmFpoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fiko5NMMfRZIhLVDalGwSX6hhuB3VQhjUOBj+GkNfcfn1BpnsgHM00xiOlI8ogzaqzk98OItAbVmlt3FyDrxCtIDQq0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLY2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+XmagR5FymmUHJlouiTBCTkPnnZMgVMiOmllCmuL2VsDFVlBmbT8WG4K2+vE46V3Xvpu7eX9eajSKOMpzBOVyCB7fQhDtogw8MODzDK7w50nlx3p2PZWvJKWZO4Q+czx8WkI4t</latexit>

C

Density derivative
Optimal parameters

<latexit sha1_base64="REFThnpW3F90GmklPnCzX6UEMiQ=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoNgFe7EjzRCwMbCIoKXBJIj7G3mkiV7e8funhBCfoONhSK2/iA7/42b5AqNPhh4vDfDzLwwFVwb1/1yCiura+sbxc3S1vbO7l55/6Cpk0wx9FkiEtUOqUbBJfqGG4HtVCGNQ4GtcHQz81uPqDRP5IMZpxjEdCB5xBk1VvLvyDW57JUrbtWdg/wlXk4qkKPRK392+wnLYpSGCap1x3NTE0yoMpwJnJa6mcaUshEdYMdSSWPUwWR+7JScWKVPokTZkobM1Z8TExprPY5D2xlTM9TL3kz8z+tkJqoFEy7TzKBki0VRJohJyOxz0ucKmRFjSyhT3N5K2JAqyozNp2RD8JZf/kuaZ1Xvouren1fqtTyOIhzBMZyCB1dQh1togA8MODzBC7w60nl23pz3RWvByWcO4Recj29HCY2l</latexit>

L = 6

GG, MD Lukin, H Pichler, arXiv:2201.04034



STATE PHASE DIAGRAM

GG, MD Lukin, H Pichler, arXiv:2201.04034

Topological EE

<latexit sha1_base64="Tpr5Zr6ff1tpFQABLRKTTenR9uc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceKF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDVh8MPN6bYWZemAqujet+OaW19Y3NrfJ2ZWd3b/+genjU1kmmGPosEYnqhlSj4BJ9w43AbqqQxqHATji5nfudR1SaJ/LBTFMMYjqSPOKMGiv5/TAiN4Nqza27C5C/xCtIDQq0BtXP/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLY2fkzCpDEiXKljRkof6cyGms9TQObWdMzVivenPxP6+XmagR5FymmUHJlouiTBCTkPnnZMgVMiOmllCmuL2VsDFVlBmbT8WG4K2+/Je0L+reVd29v6w1G0UcZTiBUzgHD66hCXfQAh8YcHiCF3h1pPPsvDnvy9aSU8wcwy84H98TiI4r</latexit>

A
<latexit sha1_base64="NSys5yrUQG7m5D775uTdcUXxf8Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDVh8MPN6bYWZemAqujet+OaW19Y3NrfJ2ZWd3b/+genjU1kmmGPosEYnqhlSj4BJ9w43AbqqQxqHATji5nfudR1SaJ/LBTFMMYjqSPOKMGiv5/TAiN4Nqza27C5C/xCtIDQq0BtXP/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLY2fkzCpDEiXKljRkof6cyGms9TQObWdMzVivenPxP6+XmagR5FymmUHJlouiTBCTkPnnZMgVMiOmllCmuL2VsDFVlBmbT8WG4K2+/Je0L+reVd29v6w1G0UcZTiBUzgHD66hCXfQAh8YcHiCF3h1pPPsvDnvy9aSU8wcwy84H98VDI4s</latexit>

B
<latexit sha1_base64="UNFJpi2BF4jk0UOfWxfTL5ggTZ0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEscdCLx4rmFpoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fiko5NMMfRZIhLVDalGwSX6hhuB3VQhjUOBj+GkNfcfn1BpnsgHM00xiOlI8ogzaqzk98OItAbVmlt3FyDrxCtIDQq0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLY2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+XmagR5FymmUHJlouiTBCTkPnnZMgVMiOmllCmuL2VsDFVlBmbT8WG4K2+vE46V3Xvpu7eX9eajSKOMpzBOVyCB7fQhDtogw8MODzDK7w50nlx3p2PZWvJKWZO4Q+czx8WkI4t</latexit>

C

<latexit sha1_base64="w76E6G0drV5Zr/GQYEeX6YMC7a4=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVinsRCl48SQX7Ae1Ssmm2jc0mS5IVytL/4MWDIl79P978N6btHrT1wcDjvRlm5oUJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHRy0tU0Vok0guVSfEmnImaNMww2knURTHIaftcHwz89tPVGkmxYOZJDSI8VCwiBFsrNS6Q9eo5vfLFbfqzoFWiZeTCuRo9MtfvYEkaUyFIRxr3fXcxAQZVoYRTqelXqppgskYD2nXUoFjqoNsfu0UnVllgCKpbAmD5urviQzHWk/i0HbG2Iz0sjcT//O6qYn8IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxAZVsCN7yy6ukdVH1Lqvufa1S9/M4inACp3AOHlxBHW6hAU0g8AjP8ApvjnRenHfnY9FacPKZY/gD5/MHwdyN5w==</latexit>

N = 48

<latexit sha1_base64="5dZxcsGDrKRyBMtdYxnC1U1Gjp0=">AAACJ3icbZBLS8NAEMc39VXrK+rRy2IRBLEkoujF0sfFY0X7gDaEzXbbLt1Nwu5GKKHfxotfxYugInr0m7hJc9DWgR1+/GeG2fl7IaNSWdaXkVtaXlldy68XNja3tnfM3b2WDCKBSRMHLBAdD0nCqE+aiipGOqEgiHuMtL1xPam3H4iQNPDv1SQkDkdDnw4oRkpLrlnuDRHnCF7DOzeu1qbwJIFaPYOqhlMN1TTX0lxPs26uTwuuWbRKVhpwEewMiiCLhmu+9voBjjjxFWZIyq5thcqJkVAUMzIt9CJJQoTHaEi6Gn3EiXTi9M4pPNJKHw4CoZ+vYKr+nogRl3LCPd3JkRrJ+Voi/lfrRmpw5cTUDyNFfDxbNIgYVAFMTIN9KghWbKIBYUH1XyEeIYGw0tYmJtjzJy9C66xkX5Ss2/NipZzZkQcH4BAcAxtcggq4AQ3QBBg8gmfwBt6NJ+PF+DA+Z605I5vZB3/C+P4B4fSgXQ==</latexit>

� = SAB + SBC + SAC � SA � SB � SC � SABC
<latexit sha1_base64="5dZxcsGDrKRyBMtdYxnC1U1Gjp0=">AAACJ3icbZBLS8NAEMc39VXrK+rRy2IRBLEkoujF0sfFY0X7gDaEzXbbLt1Nwu5GKKHfxotfxYugInr0m7hJc9DWgR1+/GeG2fl7IaNSWdaXkVtaXlldy68XNja3tnfM3b2WDCKBSRMHLBAdD0nCqE+aiipGOqEgiHuMtL1xPam3H4iQNPDv1SQkDkdDnw4oRkpLrlnuDRHnCF7DOzeu1qbwJIFaPYOqhlMN1TTX0lxPs26uTwuuWbRKVhpwEewMiiCLhmu+9voBjjjxFWZIyq5thcqJkVAUMzIt9CJJQoTHaEi6Gn3EiXTi9M4pPNJKHw4CoZ+vYKr+nogRl3LCPd3JkRrJ+Voi/lfrRmpw5cTUDyNFfDxbNIgYVAFMTIN9KghWbKIBYUH1XyEeIYGw0tYmJtjzJy9C66xkX5Ss2/NipZzZkQcH4BAcAxtcggq4AQ3QBBg8gmfwBt6NJ+PF+DA+Z605I5vZB3/C+P4B4fSgXQ==</latexit>

� = SAB + SBC + SAC � SA � SB � SC � SABC

‣ Topologically ordered phase in the state phase diagram <latexit sha1_base64="Tpr5Zr6ff1tpFQABLRKTTenR9uc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceKF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDVh8MPN6bYWZemAqujet+OaW19Y3NrfJ2ZWd3b/+genjU1kmmGPosEYnqhlSj4BJ9w43AbqqQxqHATji5nfudR1SaJ/LBTFMMYjqSPOKMGiv5/TAiN4Nqza27C5C/xCtIDQq0BtXP/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLY2fkzCpDEiXKljRkof6cyGms9TQObWdMzVivenPxP6+XmagR5FymmUHJlouiTBCTkPnnZMgVMiOmllCmuL2VsDFVlBmbT8WG4K2+/Je0L+reVd29v6w1G0UcZTiBUzgHD66hCXfQAh8YcHiCF3h1pPPsvDnvy9aSU8wcwy84H98TiI4r</latexit>

A
<latexit sha1_base64="NSys5yrUQG7m5D775uTdcUXxf8Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDVh8MPN6bYWZemAqujet+OaW19Y3NrfJ2ZWd3b/+genjU1kmmGPosEYnqhlSj4BJ9w43AbqqQxqHATji5nfudR1SaJ/LBTFMMYjqSPOKMGiv5/TAiN4Nqza27C5C/xCtIDQq0BtXP/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLY2fkzCpDEiXKljRkof6cyGms9TQObWdMzVivenPxP6+XmagR5FymmUHJlouiTBCTkPnnZMgVMiOmllCmuL2VsDFVlBmbT8WG4K2+/Je0L+reVd29v6w1G0UcZTiBUzgHD66hCXfQAh8YcHiCF3h1pPPsvDnvy9aSU8wcwy84H98VDI4s</latexit>

B
<latexit sha1_base64="UNFJpi2BF4jk0UOfWxfTL5ggTZ0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEscdCLx4rmFpoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fiko5NMMfRZIhLVDalGwSX6hhuB3VQhjUOBj+GkNfcfn1BpnsgHM00xiOlI8ogzaqzk98OItAbVmlt3FyDrxCtIDQq0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLY2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+XmagR5FymmUHJlouiTBCTkPnnZMgVMiOmllCmuL2VsDFVlBmbT8WG4K2+vE46V3Xvpu7eX9eajSKOMpzBOVyCB7fQhDtogw8MODzDK7w50nlx3p2PZWvJKWZO4Q+czx8WkI4t</latexit>

C

Density derivative
Optimal parameters

<latexit sha1_base64="REFThnpW3F90GmklPnCzX6UEMiQ=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoNgFe7EjzRCwMbCIoKXBJIj7G3mkiV7e8funhBCfoONhSK2/iA7/42b5AqNPhh4vDfDzLwwFVwb1/1yCiura+sbxc3S1vbO7l55/6Cpk0wx9FkiEtUOqUbBJfqGG4HtVCGNQ4GtcHQz81uPqDRP5IMZpxjEdCB5xBk1VvLvyDW57JUrbtWdg/wlXk4qkKPRK392+wnLYpSGCap1x3NTE0yoMpwJnJa6mcaUshEdYMdSSWPUwWR+7JScWKVPokTZkobM1Z8TExprPY5D2xlTM9TL3kz8z+tkJqoFEy7TzKBki0VRJohJyOxz0ucKmRFjSyhT3N5K2JAqyozNp2RD8JZf/kuaZ1Xvouren1fqtTyOIhzBMZyCB1dQh1togA8MODzBC7w60nl23pz3RWvByWcO4Recj29HCY2l</latexit>

L = 6



CONCLUSIONS (1)

‣ Pure RVB states can be prepared dynamically (quasi-adiabatically) in 
Rydberg atom Hamiltonians with high fidelity 

‣ Diluted RVB states arising in Rydberg atom arrays can be accurately 
described with local perturbations of tensor network states that host 
topological order

General recipe for 
topological order :

<latexit sha1_base64="lfyTbdNYoqOs0RUNGgcuL4NhQJs=">AAACJHicbVDLSgMxFM3Ud31VXboJFsGNZaYoCqIIunCnglWhU8ud9E4NJpkhyYhl6Me48VfcuPCBCzd+i2mt4OvAJYdz7uXmnigV3Fjff/MKQ8Mjo2PjE8XJqemZ2dLc/KlJMs2wxhKR6PMIDAqusGa5FXieagQZCTyLrvZ6/tk1asMTdWI7KTYktBWPOQPrpGZp64Bu0zDWwPLwUGIbunm1S0OTySZ3D29LuLhxdJWG+ygsfFnKVbNU9it+H/QvCQakTAY4apaew1bCMonKMgHG1AM/tY0ctOVMYLcYZgZTYFfQxrqjCiSaRt4/skuXndKicaJdKUv76veJHKQxHRm5Tgn20vz2euJ/Xj2z8WYj5yrNLCr2uSjOBLUJ7SVGW1wjs6LjCDDN3V8puwSXmHW5Fl0Iwe+T/5LTaiVYr/jHa+XdnUEc42SRLJEVEpANsksOyBGpEUZuyT15JE/enffgvXivn60FbzCzQH7Ae/8Awnejow==</latexit>

H =
⌦

2

X

i

�
x
i ��

X

i

ni

Effective “PXP” 
Rydberg Hamiltonian 
with exact constraint

Can this be generalized?

<latexit sha1_base64="CDlAkihgBGyxjFBQRvN0gCsm9Uo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ZMUvHhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKDbdfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQlv/IzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LqXVXdxmWldpvHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8feTeMtA==</latexit>

0
<latexit sha1_base64="exd5D4DzABgNuEpbKfHp5WpDaEI=">AAAB9XicbVBNSwMxEM3Wr1q/qh69BIvgqe6Koicp6MGbFewHdNeSTWfb0CS7JFmlLP0fXjwo4tX/4s1/Y9ruQasPBh7vzTAzL0w408Z1v5zCwuLS8kpxtbS2vrG5Vd7eaeo4VRQaNOaxaodEA2cSGoYZDu1EAREhh1Y4vJz4rQdQmsXyzowSCATpSxYxSoyV7v0bAX1y5F8BNwR3yxW36k6B/xIvJxWUo94tf/q9mKYCpKGcaN3x3MQEGVGGUQ7jkp9qSAgdkj50LJVEgA6y6dVjfGCVHo5iZUsaPFV/TmREaD0Soe0UxAz0vDcR//M6qYnOg4zJJDUg6WxRlHJsYjyJAPeYAmr4yBJCFbO3YjogilBjgyrZELz5l/+S5nHVO626tyeV2kUeRxHtoX10iDx0hmroGtVRA1Gk0BN6Qa/Oo/PsvDnvs9aCk8/sol9wPr4BjCSR4A==</latexit>

⌦/�
(Quantum fluctuations)

Topological order

Maximally occupied degenerate 
configurations (e.g. dimer coverings)

<latexit sha1_base64="M8/PEE2z2SgaR9mSLixWK4BEGw8=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiSi6EYoddNlBfuAJpTJZNIOnUzSmYlQQvZu/BU3LhRx6w+482+ctFlo64GBM+fcy733eDGjUlnWt1FaW9/Y3CpvV3Z29/YPzMOjrowSgUkHRywSfQ9JwignHUUVI/1YEBR6jPS8yW3u9x6IkDTi92oWEzdEI04DipHS0tCsOiFSY4xY2srgDXSadOSk0JlOE+QvftnQrFl1aw64SuyC1ECB9tD8cvwIJyHhCjMk5cC2YuWmSCiKGckqTiJJjPAEjchAU45CIt10fksGT7XiwyAS+nEF5+rvjhSFUs5CT1fmm8tlLxf/8waJCq7dlPI4UYTjxaAgYVBFMA8G+lQQrNhME4QF1btCPEYCYaXjq+gQ7OWTV0n3vG5f1q27i1qjWcRRBiegCs6ADa5AA7RAG3QABo/gGbyCN+PJeDHejY9Fackoeo7BHxifP8Dkmjo=</latexit>

H =
n o <latexit sha1_base64="M8/PEE2z2SgaR9mSLixWK4BEGw8=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiSi6EYoddNlBfuAJpTJZNIOnUzSmYlQQvZu/BU3LhRx6w+482+ctFlo64GBM+fcy733eDGjUlnWt1FaW9/Y3CpvV3Z29/YPzMOjrowSgUkHRywSfQ9JwignHUUVI/1YEBR6jPS8yW3u9x6IkDTi92oWEzdEI04DipHS0tCsOiFSY4xY2srgDXSadOSk0JlOE+QvftnQrFl1aw64SuyC1ECB9tD8cvwIJyHhCjMk5cC2YuWmSCiKGckqTiJJjPAEjchAU45CIt10fksGT7XiwyAS+nEF5+rvjhSFUs5CT1fmm8tlLxf/8waJCq7dlPI4UYTjxaAgYVBFMA8G+lQQrNhME4QF1btCPEYCYaXjq+gQ7OWTV0n3vG5f1q27i1qjWcRRBiegCs6ADa5AA7RAG3QABo/gGbyCN+PJeDHejY9Fackoeo7BHxifP8Dkmjo=</latexit>

H =
n o
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

<latexit sha1_base64="3559U92Dj1gdj26qh6eVvwDAZAs=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoseiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVXc+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dFuMtA==</latexit>, <latexit sha1_base64="3559U92Dj1gdj26qh6eVvwDAZAs=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoseiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVXc+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dFuMtA==</latexit>, <latexit sha1_base64="3559U92Dj1gdj26qh6eVvwDAZAs=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoseiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVXc+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dFuMtA==</latexit>,
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

��RVB
↵
=

����

�
+

����

�
+

����

�
+

����

�
+ . . .

<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>



TRIMERS & RYDBERG ATOMS

‣ Trimer : set of 3 nearest neighbour vertices

Maximally occupied degenerate 
configurations (e.g. trimer coverings)

(Quantum fluctuations)

<latexit sha1_base64="CDlAkihgBGyxjFBQRvN0gCsm9Uo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ZMUvHhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKDbdfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQlv/IzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LqXVXdxmWldpvHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8feTeMtA==</latexit>

0
<latexit sha1_base64="exd5D4DzABgNuEpbKfHp5WpDaEI=">AAAB9XicbVBNSwMxEM3Wr1q/qh69BIvgqe6Koicp6MGbFewHdNeSTWfb0CS7JFmlLP0fXjwo4tX/4s1/Y9ruQasPBh7vzTAzL0w408Z1v5zCwuLS8kpxtbS2vrG5Vd7eaeo4VRQaNOaxaodEA2cSGoYZDu1EAREhh1Y4vJz4rQdQmsXyzowSCATpSxYxSoyV7v0bAX1y5F8BNwR3yxW36k6B/xIvJxWUo94tf/q9mKYCpKGcaN3x3MQEGVGGUQ7jkp9qSAgdkj50LJVEgA6y6dVjfGCVHo5iZUsaPFV/TmREaD0Soe0UxAz0vDcR//M6qYnOg4zJJDUg6WxRlHJsYjyJAPeYAmr4yBJCFbO3YjogilBjgyrZELz5l/+S5nHVO626tyeV2kUeRxHtoX10iDx0hmroGtVRA1Gk0BN6Qa/Oo/PsvDnvs9aCk8/sol9wPr4BjCSR4A==</latexit>

⌦/�
Topological order (?)

<latexit sha1_base64="3559U92Dj1gdj26qh6eVvwDAZAs=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoseiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVXc+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dFuMtA==</latexit>, <latexit sha1_base64="3559U92Dj1gdj26qh6eVvwDAZAs=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoseiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVXc+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dFuMtA==</latexit>, <latexit sha1_base64="3559U92Dj1gdj26qh6eVvwDAZAs=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoseiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVXc+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dFuMtA==</latexit>,
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

<latexit sha1_base64="M8/PEE2z2SgaR9mSLixWK4BEGw8=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiSi6EYoddNlBfuAJpTJZNIOnUzSmYlQQvZu/BU3LhRx6w+482+ctFlo64GBM+fcy733eDGjUlnWt1FaW9/Y3CpvV3Z29/YPzMOjrowSgUkHRywSfQ9JwignHUUVI/1YEBR6jPS8yW3u9x6IkDTi92oWEzdEI04DipHS0tCsOiFSY4xY2srgDXSadOSk0JlOE+QvftnQrFl1aw64SuyC1ECB9tD8cvwIJyHhCjMk5cC2YuWmSCiKGckqTiJJjPAEjchAU45CIt10fksGT7XiwyAS+nEF5+rvjhSFUs5CT1fmm8tlLxf/8waJCq7dlPI4UYTjxaAgYVBFMA8G+lQQrNhME4QF1btCPEYCYaXjq+gQ7OWTV0n3vG5f1q27i1qjWcRRBiegCs6ADa5AA7RAG3QABo/gGbyCN+PJeDHejY9Fackoeo7BHxifP8Dkmjo=</latexit>

H =
n o <latexit sha1_base64="M8/PEE2z2SgaR9mSLixWK4BEGw8=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiSi6EYoddNlBfuAJpTJZNIOnUzSmYlQQvZu/BU3LhRx6w+482+ctFlo64GBM+fcy733eDGjUlnWt1FaW9/Y3CpvV3Z29/YPzMOjrowSgUkHRywSfQ9JwignHUUVI/1YEBR6jPS8yW3u9x6IkDTi92oWEzdEI04DipHS0tCsOiFSY4xY2srgDXSadOSk0JlOE+QvftnQrFl1aw64SuyC1ECB9tD8cvwIJyHhCjMk5cC2YuWmSCiKGckqTiJJjPAEjchAU45CIt10fksGT7XiwyAS+nEF5+rvjhSFUs5CT1fmm8tlLxf/8waJCq7dlPI4UYTjxaAgYVBFMA8G+lQQrNhME4QF1btCPEYCYaXjq+gQ7OWTV0n3vG5f1q27i1qjWcRRBiegCs6ADa5AA7RAG3QABo/gGbyCN+PJeDHejY9Fackoeo7BHxifP8Dkmjo=</latexit>

H =
n o
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

‣ Constraint : one trimer on each vertex

<latexit sha1_base64="zmVuUh+FhHycYPPxRmYSRuiMaGY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68diC/YA2lM120q7dbMLuRiixv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD7ZuNBA==</latexit>

|
<latexit sha1_base64="95xhyQ92jRP6eEonR/dG6o9VstA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt0swm7G6GE/ggvHhTx6u/x5r9xm+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByN/c7T6g0j+WjmSboR3QkecgZNVbq9BWVI4GDas2tuznIKvEKUoMCzUH1qz+MWRqhNExQrXuemxg/o8pwJnBW6acaE8omdIQ9SyWNUPtZfu6MnFllSMJY2ZKG5OrviYxGWk+jwHZG1Iz1sjcX//N6qQlv/IzLJDUo2WJRmApiYjL/nQy5QmbE1BLKFLe3EjamijJjE6rYELzll1dJ+6LuXdXdh8ta47aIowwncArn4ME1NOAemtACBhN4hld4cxLnxXl3PhatJaeYOYY/cD5/AGKqj5k=</latexit>

i
<latexit sha1_base64="zmVuUh+FhHycYPPxRmYSRuiMaGY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68diC/YA2lM120q7dbMLuRiixv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD7ZuNBA==</latexit>

|
<latexit sha1_base64="95xhyQ92jRP6eEonR/dG6o9VstA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt0swm7G6GE/ggvHhTx6u/x5r9xm+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByN/c7T6g0j+WjmSboR3QkecgZNVbq9BWVI4GDas2tuznIKvEKUoMCzUH1qz+MWRqhNExQrXuemxg/o8pwJnBW6acaE8omdIQ9SyWNUPtZfu6MnFllSMJY2ZKG5OrviYxGWk+jwHZG1Iz1sjcX//N6qQlv/IzLJDUo2WJRmApiYjL/nQy5QmbE1BLKFLe3EjamijJjE6rYELzll1dJ+6LuXdXdh8ta47aIowwncArn4ME1NOAemtACBhN4hld4cxLnxXl3PhatJaeYOYY/cD5/AGKqj5k=</latexit>

i <latexit sha1_base64="voWMYdqs9FHU7/+TMwZ3P29KIsA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAhCJSRF0ZUU3LisYh/QhDCZTtqhk0mYmQgl5CPc+CtuXCji1oU7/8ZJm4W2HrhwOOde7r0nSBiVyra/jaXlldW19cpGdXNre2fX3NvvyDgVmLRxzGLRC5AkjHLSVlQx0ksEQVHASDcYXxd+94EISWN+ryYJ8SI05DSkGCkt+Wa9Dt1TeOdnbigQztyE5lkjzyGc6m6E1EhE2cjCVg59s2Zb9hRwkTglqYESLd/8cgcxTiPCFWZIyr5jJ8rLkFAUM5JX3VSSBOExGpK+phxFRHrZ9KkcHmtlAMNY6OIKTtXfExmKpJxEge4srpTzXiH+5/VTFV56GeVJqgjHs0VhyqCKYZEQHFBBsGITTRAWVN8K8QjpdJTOsapDcOZfXiSdhuWcW/btWa15VcZRAYfgCJwAB1yAJrgBLdAGGDyCZ/AK3own48V4Nz5mrUtGOXMA/sD4/AGEjJyb</latexit>

+R⇡
2
+ h.c.

<latexit sha1_base64="voWMYdqs9FHU7/+TMwZ3P29KIsA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAhCJSRF0ZUU3LisYh/QhDCZTtqhk0mYmQgl5CPc+CtuXCji1oU7/8ZJm4W2HrhwOOde7r0nSBiVyra/jaXlldW19cpGdXNre2fX3NvvyDgVmLRxzGLRC5AkjHLSVlQx0ksEQVHASDcYXxd+94EISWN+ryYJ8SI05DSkGCkt+Wa9Dt1TeOdnbigQztyE5lkjzyGc6m6E1EhE2cjCVg59s2Zb9hRwkTglqYESLd/8cgcxTiPCFWZIyr5jJ8rLkFAUM5JX3VSSBOExGpK+phxFRHrZ9KkcHmtlAMNY6OIKTtXfExmKpJxEge4srpTzXiH+5/VTFV56GeVJqgjHs0VhyqCKYZEQHFBBsGITTRAWVN8K8QjpdJTOsapDcOZfXiSdhuWcW/btWa15VcZRAYfgCJwAB1yAJrgBLdAGGDyCZ/AK3own48V4Nz5mrUtGOXMA/sD4/AGEjJyb</latexit>

+R⇡
2
+ h.c.

<latexit sha1_base64="zmVuUh+FhHycYPPxRmYSRuiMaGY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68diC/YA2lM120q7dbMLuRiixv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD7ZuNBA==</latexit>

|
<latexit sha1_base64="95xhyQ92jRP6eEonR/dG6o9VstA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt0swm7G6GE/ggvHhTx6u/x5r9xm+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByN/c7T6g0j+WjmSboR3QkecgZNVbq9BWVI4GDas2tuznIKvEKUoMCzUH1qz+MWRqhNExQrXuemxg/o8pwJnBW6acaE8omdIQ9SyWNUPtZfu6MnFllSMJY2ZKG5OrviYxGWk+jwHZG1Iz1sjcX//N6qQlv/IzLJDUo2WJRmApiYjL/nQy5QmbE1BLKFLe3EjamijJjE6rYELzll1dJ+6LuXdXdh8ta47aIowwncArn4ME1NOAemtACBhN4hld4cxLnxXl3PhatJaeYOYY/cD5/AGKqj5k=</latexit>

i
<latexit sha1_base64="zmVuUh+FhHycYPPxRmYSRuiMaGY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68diC/YA2lM120q7dbMLuRiixv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD7ZuNBA==</latexit>

|
<latexit sha1_base64="95xhyQ92jRP6eEonR/dG6o9VstA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt0swm7G6GE/ggvHhTx6u/x5r9xm+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByN/c7T6g0j+WjmSboR3QkecgZNVbq9BWVI4GDas2tuznIKvEKUoMCzUH1qz+MWRqhNExQrXuemxg/o8pwJnBW6acaE8omdIQ9SyWNUPtZfu6MnFllSMJY2ZKG5OrviYxGWk+jwHZG1Iz1sjcX//N6qQlv/IzLJDUo2WJRmApiYjL/nQy5QmbE1BLKFLe3EjamijJjE6rYELzll1dJ+6LuXdXdh8ta47aIowwncArn4ME1NOAemtACBhN4hld4cxLnxXl3PhatJaeYOYY/cD5/AGKqj5k=</latexit>

i
<latexit sha1_base64="rZdHLj22d9gvoSeWtBo8w6o+eMg=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwYWWRBRdSUEXLivYCzShTKaTduhMEmYmQg3FV3HjQhG3voc738Zp2oW2/jDw8Z9zOGf+IOFMacf5tgoLi0vLK8XV0tr6xuaWvb3TUHEqCa2TmMeyFWBFOYtoXTPNaSuRFIuA02YwuB7Xmw9UKhZH93qYUF/gXsRCRrA2VsfeO0HeMfJuKNc4J5UK1LHLTsXJhebBnUIZpqp17C+vG5NU0EgTjpVqu06i/QxLzQino5KXKppgMsA92jYYYUGVn+XXj9ChcboojKV5kUa5+3siw0KpoQhMp8C6r2ZrY/O/WjvV4aWfsShJNY3IZFGYcqRjNI4CdZmkRPOhAUwkM7ci0scSE20CK5kQ3Nkvz0PjtOKeV5y7s3L1ahpHEfbhAI7AhQuowi3UoA4EHuEZXuHNerJerHfrY9JasKYzu/BH1ucPcHmTRw==</latexit>

��
X<latexit sha1_base64="VAOaEDl+aeHQUooXsuPubWrW0BM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgQkpSFN0oBTfdWcE+oAllMp20Q2cmYWYilJCVG3/FjQtF3PoN7vwbp20W2nrgwuGce7n3niBmVGnH+bYKS8srq2vF9dLG5tb2jr2711JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GN1M/PYDkYpG4l6PY+JzNBA0pBhpI/Xswzq8gl4oEU69W04GKEurGfROoacSDnt22ak4U8BF4uakDHI0evaX149wwonQmCGluq4Taz9FUlPMSFbyEkVihEdoQLqGCsSJ8tPpGxk8NkofhpE0JTScqr8nUsSVGvPAdHKkh2rem4j/ed1Eh5d+SkWcaCLwbFGYMKgjOMkE9qkkWLOxIQhLam6FeIhMJtokVzIhuPMvL5JWteKeV5y7s3LtOo+jCA7AETgBLrgANVAHDdAEGDyCZ/AK3qwn68V6tz5mrQUrn9kHf2B9/gAAJ5eK</latexit>

H =
⌦

2

X

<latexit sha1_base64="cQcVd3BWTkshprXFzIBKypiLz6c=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKohcl4MVjBPOAZAmzk95kyOzsOjMbCDHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWcKoY1FotYNQOqUXCJNcONwGaikEaBwEYwuJ36jSEqzWP5YEYJ+hHtSR5yRo2V/GvyRBRpKyp7AjvFklt2ZyDLxMtICTJUO8WvdjdmaYTSMEG1bnluYvwxVYYzgZNCO9WYUDagPWxZKmmE2h/Pjp6QE6t0SRgrW9KQmfp7YkwjrUdRYDsjavp60ZuK/3mt1IRX/pjLJDUo2XxRmApiYjJNgHS5QmbEyBLKFLe3EtanijJjcyrYELzFl5dJ/azsXZTd+/NS5SaLIw9HcAyn4MElVOAOqlADBo/wDK/w5gydF+fd+Zi35pxs5hD+wPn8AaSxkVw=</latexit>

= |ri

<latexit sha1_base64="hOhxegg/BtXSf1Ik09WoyXUYF7k=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKohcl4MVjBPOAZAmzk85myOzsOjMbCGu+w4sHRbz6Md78GyePgyYWNBRV3XR3BYng2rjut5NbWV1b38hvFra2d3b3ivsHdR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbid+Y4hK81g+mFGCfkRDyXucUWMl/5o8kZC0FZWhwE6x5JbdKcgy8eakBHNUO8WvdjdmaYTSMEG1bnluYvyMKsOZwHGhnWpMKBvQEFuWShqh9rPp0WNyYpUu6cXKljRkqv6eyGik9SgKbGdETV8vehPxP6+Vmt6Vn3GZpAYlmy3qpYKYmEwSIF2ukBkxsoQyxe2thPWposzYnAo2BG/x5WVSPyt7F2X3/rxUuZnHkYcjOIZT8OASKnAHVagBg0d4hld4c4bOi/PufMxac8585hD+wPn8AZOtkVE=</latexit>

= |gi

Implementation with Rydberg atoms

Check the arXiv in a couple of weeks



TRVB STATES IN TRIMERS MODELS

Do they provide topological order?

‣ (Trimer) resonating valence bond (tRVB) state:  

equal weight superposition of all trimer coverings
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE=">AAACsXicxVHLTgIxFO2ML8QX6tJNIzExkZAZWGhUEqIuXKIBxDAjdkqBhk5naDsmZGTvf/gd7l2782/sA CYK7r1Je0/PPTdtz/VCRqWyrE/DXFhcWl5JrabX1jc2tzLbO3UZRAKTGg5YIBoekoRRTmqKKkYaoSDI9xi58/qXSf3uiQhJA15Vw5C4Pupy2qEYKU21Mu+OR7vP0PGR6gk/vq1fjGBCOQLxLiMQluD4nGgGgwi1dUr2CfmtcnJHTu7/dO1AyVYma+WtccB5YE9Btnz69nL2elWqtDIfug9HPuEKMyRl07ZC5cZIKIoZGaWdSJIQ4T7qkqaGHPlEuvHY8RE80EwbdgKhF1dwzP7siJEv5dD3tDJxVs7WEvKvWjNSnRM3pjyMFOF4clEnYlAFMBkfbFNBsGJDDRAWVL8V4h4SCCs95LQ2wZ798jyoF/J2MV+40W6cg0mkwB7YB4fABsegDK5BBdQANvJG1XCNB7No3puPpjeRmsa0Zxf8CrP/Bdne07c=</latexit>

<latexit sha1_base64="HPcv3mQ9E0xdLQPbCX8ZRGEwa7M=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIostSNy6r2Ae0Q8mkmTY0yYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6ShRhDZJxCPVCbCmnEnaNMxw2okVxSLgtB2MbzO/PaFKs0g+mmlMfYGHkoWMYGMlvyewGSmRmodWfdYvV9yqOwdaJV5OKpCj0S9/9QYRSQSVhnCsdddzY+OnWBlGOJ2VeommMSZjPKRdSyUWVPvpPPQMnVllgMJI2ScNmqu/N1IstJ6KwE5mIfWyl4n/ed3EhDd+ymScGCrJ4lCYcGQilDWABkxRYvjUEkwUs1kRGWGFibE9lWwJ3vKXV0nroupdVd37y0qtntdRhBM4hXPw4BpqcAcNaAKBJ3iGV3hzJs6L8+58LEYLTr5zDH/gfP4A+raSOw==</latexit>

tRVB
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE=">AAACsXicxVHLTgIxFO2ML8QX6tJNIzExkZAZWGhUEqIuXKIBxDAjdkqBhk5naDsmZGTvf/gd7l2782/sA CYK7r1Je0/PPTdtz/VCRqWyrE/DXFhcWl5JrabX1jc2tzLbO3UZRAKTGg5YIBoekoRRTmqKKkYaoSDI9xi58/qXSf3uiQhJA15Vw5C4Pupy2qEYKU21Mu+OR7vP0PGR6gk/vq1fjGBCOQLxLiMQluD4nGgGgwi1dUr2CfmtcnJHTu7/dO1AyVYma+WtccB5YE9Btnz69nL2elWqtDIfug9HPuEKMyRl07ZC5cZIKIoZGaWdSJIQ4T7qkqaGHPlEuvHY8RE80EwbdgKhF1dwzP7siJEv5dD3tDJxVs7WEvKvWjNSnRM3pjyMFOF4clEnYlAFMBkfbFNBsGJDDRAWVL8V4h4SCCs95LQ2wZ798jyoF/J2MV+40W6cg0mkwB7YB4fABsegDK5BBdQANvJG1XCNB7No3puPpjeRmsa0Zxf8CrP/Bdne07c=</latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE=">AAACsXicxVHLTgIxFO2ML8QX6tJNIzExkZAZWGhUEqIuXKIBxDAjdkqBhk5naDsmZGTvf/gd7l2782/sA CYK7r1Je0/PPTdtz/VCRqWyrE/DXFhcWl5JrabX1jc2tzLbO3UZRAKTGg5YIBoekoRRTmqKKkYaoSDI9xi58/qXSf3uiQhJA15Vw5C4Pupy2qEYKU21Mu+OR7vP0PGR6gk/vq1fjGBCOQLxLiMQluD4nGgGgwi1dUr2CfmtcnJHTu7/dO1AyVYma+WtccB5YE9Btnz69nL2elWqtDIfug9HPuEKMyRl07ZC5cZIKIoZGaWdSJIQ4T7qkqaGHPlEuvHY8RE80EwbdgKhF1dwzP7siJEv5dD3tDJxVs7WEvKvWjNSnRM3pjyMFOF4clEnYlAFMBkfbFNBsGJDDRAWVL8V4h4SCCs95LQ2wZ798jyoF/J2MV+40W6cg0mkwB7YB4fABsegDK5BBdQANvJG1XCNB7No3puPpjeRmsa0Zxf8CrP/Bdne07c=</latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE=">AAACsXicxVHLTgIxFO2ML8QX6tJNIzExkZAZWGhUEqIuXKIBxDAjdkqBhk5naDsmZGTvf/gd7l2782/sA CYK7r1Je0/PPTdtz/VCRqWyrE/DXFhcWl5JrabX1jc2tzLbO3UZRAKTGg5YIBoekoRRTmqKKkYaoSDI9xi58/qXSf3uiQhJA15Vw5C4Pupy2qEYKU21Mu+OR7vP0PGR6gk/vq1fjGBCOQLxLiMQluD4nGgGgwi1dUr2CfmtcnJHTu7/dO1AyVYma+WtccB5YE9Btnz69nL2elWqtDIfug9HPuEKMyRl07ZC5cZIKIoZGaWdSJIQ4T7qkqaGHPlEuvHY8RE80EwbdgKhF1dwzP7siJEv5dD3tDJxVs7WEvKvWjNSnRM3pjyMFOF4clEnYlAFMBkfbFNBsGJDDRAWVL8V4h4SCCs95LQ2wZ798jyoF/J2MV+40W6cg0mkwB7YB4fABsegDK5BBdQANvJG1XCNB7No3puPpjeRmsa0Zxf8CrP/Bdne07c=</latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE=">AAACsXicxVHLTgIxFO2ML8QX6tJNIzExkZAZWGhUEqIuXKIBxDAjdkqBhk5naDsmZGTvf/gd7l2782/sA CYK7r1Je0/PPTdtz/VCRqWyrE/DXFhcWl5JrabX1jc2tzLbO3UZRAKTGg5YIBoekoRRTmqKKkYaoSDI9xi58/qXSf3uiQhJA15Vw5C4Pupy2qEYKU21Mu+OR7vP0PGR6gk/vq1fjGBCOQLxLiMQluD4nGgGgwi1dUr2CfmtcnJHTu7/dO1AyVYma+WtccB5YE9Btnz69nL2elWqtDIfug9HPuEKMyRl07ZC5cZIKIoZGaWdSJIQ4T7qkqaGHPlEuvHY8RE80EwbdgKhF1dwzP7siJEv5dD3tDJxVs7WEvKvWjNSnRM3pjyMFOF4clEnYlAFMBkfbFNBsGJDDRAWVL8V4h4SCCs95LQ2wZ798jyoF/J2MV+40W6cg0mkwB7YB4fABsegDK5BBdQANvJG1XCNB7No3puPpjeRmsa0Zxf8CrP/Bdne07c=</latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

Much more freedom than with dimers …

…
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

��RVB
↵
=

����

�
+

����

�
+

����

�
+

����

�
+ . . .

<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

<latexit sha1_base64="3559U92Dj1gdj26qh6eVvwDAZAs=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoseiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVXc+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dFuMtA==</latexit>, <latexit sha1_base64="3559U92Dj1gdj26qh6eVvwDAZAs=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoseiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVXc+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dFuMtA==</latexit>, <latexit sha1_base64="3559U92Dj1gdj26qh6eVvwDAZAs=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoseiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVXc+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dFuMtA==</latexit>,
‣ Trimer model : 

<latexit sha1_base64="M8/PEE2z2SgaR9mSLixWK4BEGw8=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiSi6EYoddNlBfuAJpTJZNIOnUzSmYlQQvZu/BU3LhRx6w+482+ctFlo64GBM+fcy733eDGjUlnWt1FaW9/Y3CpvV3Z29/YPzMOjrowSgUkHRywSfQ9JwignHUUVI/1YEBR6jPS8yW3u9x6IkDTi92oWEzdEI04DipHS0tCsOiFSY4xY2srgDXSadOSk0JlOE+QvftnQrFl1aw64SuyC1ECB9tD8cvwIJyHhCjMk5cC2YuWmSCiKGckqTiJJjPAEjchAU45CIt10fksGT7XiwyAS+nEF5+rvjhSFUs5CT1fmm8tlLxf/8waJCq7dlPI4UYTjxaAgYVBFMA8G+lQQrNhME4QF1btCPEYCYaXjq+gQ7OWTV0n3vG5f1q27i1qjWcRRBiegCs6ADa5AA7RAG3QABo/gGbyCN+PJeDHejY9Fackoeo7BHxifP8Dkmjo=</latexit>

H =
n o <latexit sha1_base64="M8/PEE2z2SgaR9mSLixWK4BEGw8=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiSi6EYoddNlBfuAJpTJZNIOnUzSmYlQQvZu/BU3LhRx6w+482+ctFlo64GBM+fcy733eDGjUlnWt1FaW9/Y3CpvV3Z29/YPzMOjrowSgUkHRywSfQ9JwignHUUVI/1YEBR6jPS8yW3u9x6IkDTi92oWEzdEI04DipHS0tCsOiFSY4xY2srgDXSadOSk0JlOE+QvftnQrFl1aw64SuyC1ECB9tD8cvwIJyHhCjMk5cC2YuWmSCiKGckqTiJJjPAEjchAU45CIt10fksGT7XiwyAS+nEF5+rvjhSFUs5CT1fmm8tlLxf/8waJCq7dlPI4UYTjxaAgYVBFMA8G+lQQrNhME4QF1btCPEYCYaXjq+gQ7OWTV0n3vG5f1q27i1qjWcRRBiegCs6ADa5AA7RAG3QABo/gGbyCN+PJeDHejY9Fackoeo7BHxifP8Dkmjo=</latexit>

H =
n o
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>



TRVB: WHAT DO WE KNOW?

type 3 trimers

type 2 trimers

type 1 trimers

‣ Kagome lattice

‣ Admit simple tensor network representations for large system calculations

H Lee, Y Oh, JH Han, H Katsura, 2017

‣ Square lattice

type 1 trimers

type 2 trimers

| tRVB > = type 1 + type 2
Transfer matrix connectivity

<latexit sha1_base64="4MOwYHoPchnfwqj0HFwem1950mg=">AAAB+3icbVBNS8NAEN34WetXrEcvi0XwYklE0WPRi8cK9gOaWDbbSbt0swm7G2kJ+StePCji1T/izX/jts1BWx8MPN6bYWZekHCmtON8Wyura+sbm6Wt8vbO7t6+fVBpqTiVFJo05rHsBEQBZwKammkOnUQCiQIO7WB0O/XbTyAVi8WDniTgR2QgWMgo0Ubq2RV4zM68UBKauXnmjVme9+yqU3NmwMvELUgVFWj07C+vH9M0AqEpJ0p1XSfRfkakZpRDXvZSBQmhIzKArqGCRKD8bHZ7jk+M0sdhLE0JjWfq74mMREpNosB0RkQP1aI3Ff/zuqkOr/2MiSTVIOh8UZhyrGM8DQL3mQSq+cQQQiUzt2I6JCYIbeIqmxDcxZeXSeu85l7WnPuLav2miKOEjtAxOkUuukJ1dIcaqIkoGqNn9IrerNx6sd6tj3nrilXMHKI/sD5/AFNFlKE=</latexit>

e�
1
⇠

<latexit sha1_base64="RepYgFGCps1nDDnUMadf3QoPgIQ=">AAAB6HicdVDLSgMxFM3UV62vqks3wSK4GjLj2NZd0Y3LFuwD2qFk0kwbm8kMSUaopV/gxoUibv0kd/6NmbaCih64cDjnXu69J0g4UxqhDyu3srq2vpHfLGxt7+zuFfcPWipOJaFNEvNYdgKsKGeCNjXTnHYSSXEUcNoOxleZ376jUrFY3OhJQv0IDwULGcHaSI37frGE7Itq2fXKENkIVRzXyYhb8c486BglQwksUe8X33uDmKQRFZpwrFTXQYn2p1hqRjidFXqpogkmYzykXUMFjqjyp/NDZ/DEKAMYxtKU0HCufp+Y4kipSRSYzgjrkfrtZeJfXjfVYdWfMpGkmgqyWBSmHOoYZl/DAZOUaD4xBBPJzK2QjLDERJtsCiaEr0/h/6Tl2s65jRpeqXa5jCMPjsAxOAUOqIAauAZ10AQEUPAAnsCzdWs9Wi/W66I1Zy1nDsEPWG+fSrGNRA==</latexit>z

| tRVB > = type 1 + type 2 + z * type 3

S Jandura, M Iqbal, N Schuch, 2020
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

<latexit sha1_base64="HPcv3mQ9E0xdLQPbCX8ZRGEwa7M=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIostSNy6r2Ae0Q8mkmTY0yYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6ShRhDZJxCPVCbCmnEnaNMxw2okVxSLgtB2MbzO/PaFKs0g+mmlMfYGHkoWMYGMlvyewGSmRmodWfdYvV9yqOwdaJV5OKpCj0S9/9QYRSQSVhnCsdddzY+OnWBlGOJ2VeommMSZjPKRdSyUWVPvpPPQMnVllgMJI2ScNmqu/N1IstJ6KwE5mIfWyl4n/ed3EhDd+ymScGCrJ4lCYcGQilDWABkxRYvjUEkwUs1kRGWGFibE9lWwJ3vKXV0nroupdVd37y0qtntdRhBM4hXPw4BpqcAcNaAKBJ3iGV3hzJs6L8+58LEYLTr5zDH/gfP4A+raSOw==</latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

��RVB
↵
=

����

�
+

����

�
+

����

�
+

����

�
+ . . .

<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>



TRVB: SOME NEW RESULTS
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

<latexit sha1_base64="HPcv3mQ9E0xdLQPbCX8ZRGEwa7M=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIostSNy6r2Ae0Q8mkmTY0yYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6ShRhDZJxCPVCbCmnEnaNMxw2okVxSLgtB2MbzO/PaFKs0g+mmlMfYGHkoWMYGMlvyewGSmRmodWfdYvV9yqOwdaJV5OKpCj0S9/9QYRSQSVhnCsdddzY+OnWBlGOJ2VeommMSZjPKRdSyUWVPvpPPQMnVllgMJI2ScNmqu/N1IstJ6KwE5mIfWyl4n/ed3EhDd+ymScGCrJ4lCYcGQilDWABkxRYvjUEkwUs1kRGWGFibE9lWwJ3vKXV0nroupdVd37y0qtntdRhBM4hXPw4BpqcAcNaAKBJ3iGV3hzJs6L8+58LEYLTr5zDH/gfP4A+raSOw==</latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

<latexit sha1_base64="H5Rd9bqqVYfo+ro6befaSFj6FIY=">AAAB6HicdVDLSgNBEOz1GeMr6tHLYBA8LbMhRnMLePGYgHlAsoTZyWwyZvbBzKwQl3yBFw+KePWTvPk3ziYrqGhBQ1HVTXeXFwuuNMYf1srq2vrGZmGruL2zu7dfOjjsqCiRlLVpJCLZ84higoesrbkWrBdLRgJPsK43vcr87h2TikfhjZ7FzA3IOOQ+p0QbqXU/LJWxXaviar2KsI0XyIhTqeE6cnKlDDmaw9L7YBTRJGChpoIo1XdwrN2USM2pYPPiIFEsJnRKxqxvaEgCptx0cegcnRplhPxImgo1WqjfJ1ISKDULPNMZED1Rv71M/MvrJ9q/dFMexolmIV0u8hOBdISyr9GIS0a1mBlCqOTmVkQnRBKqTTZFE8LXp+h/0qnYzrmNW9Vyo5LHUYBjOIEzcOACGnANTWgDBQYP8ATP1q31aL1Yr8vWFSufOYIfsN4+AScojR8=</latexit>z
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

<latexit sha1_base64="GuFLLXeNy4VRnwfCipX/wpVarZk=">AAAB6nicdVDLSsNAFJ34rPVVdelmsAiuwiTEancFNy4r2ge0sUymk3boZBJmJkIN/QQ3LhRx6xe582+ctBFU9MCFwzn3cu89QcKZ0gh9WEvLK6tr66WN8ubW9s5uZW+/reJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gcpH7nTsqFYvFjZ4m1I/wSLCQEayNdH1/6w4qVWTXPOTVPYhsNEdOHLeG6tAplCoo0BxU3vvDmKQRFZpwrFTPQYn2Myw1I5zOyv1U0QSTCR7RnqECR1T52fzUGTw2yhCGsTQlNJyr3ycyHCk1jQLTGWE9Vr+9XPzL66U6PPczJpJUU0EWi8KUQx3D/G84ZJISzaeGYCKZuRWSMZaYaJNO2YTw9Sn8n7Rd2zm10ZVXbbhFHCVwCI7ACXDAGWiAS9AELUDACDyAJ/BscevRerFeF61LVjFzAH7AevsETJONww==</latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

<latexit sha1_base64="M3re9b/oE4dxU/Y3k3PoaIfjscQ=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSY1VrsruHFZ0T6gjWUynbRDJ5MwMxFq6Ce4caGIW7/InX/jpI2gogcuHM65l3vv8WPOlEbowyosLa+srhXXSxubW9s75d29tooSSWiLRDySXR8rypmgLc00p91YUhz6nHb8yUXmd+6oVCwSN3oaUy/EI8ECRrA20vX97cmgXEF2zUVu3YXIRnNkxKnWUB06uVIBOZqD8nt/GJEkpEITjpXqOSjWXoqlZoTTWamfKBpjMsEj2jNU4JAqL52fOoNHRhnCIJKmhIZz9ftEikOlpqFvOkOsx+q3l4l/eb1EB+deykScaCrIYlGQcKgjmP0Nh0xSovnUEEwkM7dCMsYSE23SKZkQvj6F/5N21XZObXTlVhrVPI4iOACH4Bg44Aw0wCVoghYgYAQewBN4trj1aL1Yr4vWgpXP7IMfsN4+AU4XjcQ=</latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>
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<latexit sha1_base64="q4WaLNr8PrMyZSXnGV9kwcohxXE="></latexit>

‣   Gauss’ lawℤ3

<latexit sha1_base64="JW6jwa3zbgAQuzDlO5Q7T1U4xqY=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6bv7gpuXFawD2iHkkkzbWiSGZKMUIb+ghsXirj1h9z5N2baCip64MLhnHu5954g5kwbhD6cjc2t7Z3d3F5+/+Dw6LhwctrVUaII7ZCIR6ofYE05k7RjmOG0HyuKRcBpL5hdZ37vnirNInln5jH1BZ5IFjKCTSYNKeejQhG59YrXLNcgcpFXqpWaGalUy6gMPRctUQRrtEeF9+E4Iomg0hCOtR54KDZ+ipVhhNNFfphoGmMywxM6sFRiQbWfLm9dwEurjGEYKVvSwKX6fSLFQuu5CGynwGaqf3uZ+Jc3SEzY8FMm48RQSVaLwoRDE8HscThmihLD55Zgopi9FZIpVpgYG0/ehvD1KfyfdEuuV3XRbaXYaqzjyIFzcAGugAfqoAVuQBt0AAFT8ACewLMjnEfnxXldtW4465kz8APO2ydqNY52</latexit>

`
<latexit sha1_base64="bjlagDuDZA75WNe5QWuH61OIEns="></latexit>Y

i2`

�i = !Nv ! = ei2⇡/3
<latexit sha1_base64="bjlagDuDZA75WNe5QWuH61OIEns="></latexit>Y

i2`

�i = !Nv ! = ei2⇡/3

<latexit sha1_base64="cKeEcNXAJ7MNc715Y3mbpBizEfk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKQU8S8OIxgnlAsoTZyWwyZh7LzKwQlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e4W19Y3NreJ2aWd3b/+gfHjUMirVhDaJ4kp3ImwoZ5I2LbOcdhJNsYg4bUfj25nffqLaMCUf7CShocBDyWJGsHVSq2fYUOB+ueJX/TnQKglyUoEcjX75qzdQJBVUWsKxMd3AT2yYYW0Z4XRa6qWGJpiM8ZB2HZVYUBNm82un6MwpAxQr7UpaNFd/T2RYGDMRkesU2I7MsjcT//O6qY2vw4zJJLVUksWiOOXIKjR7HQ2YpsTyiSOYaOZuRWSENSbWBVRyIQTLL6+S1kU1qFX9+8tK/SaPowgncArnEMAV1OEOGtAEAo/wDK/w5invxXv3PhatBS+fOYY/8D5/AJx9jyM=</latexit>�
<latexit sha1_base64="Z061t8PiXXMCbarmB7sj7qa1FAA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV1R9CQBLx4jmAckS5id9CZj5rHMzAoh5B+8eFDEq//jzb9xkuxBEwsaiqpuurvilDNjg+DbW1ldW9/YLGwVt3d29/ZLB4cNozJNsU4VV7oVE4OcSaxbZjm2Uo1ExByb8fB26jefUBum5IMdpRgJ0pcsYZRYJzU6SmCfdEvloBLM4C+TMCdlyFHrlr46PUUzgdJSToxph0FqozHRllGOk2InM5gSOiR9bDsqiUATjWfXTvxTp/T8RGlX0voz9ffEmAhjRiJ2nYLYgVn0puJ/XjuzyXU0ZjLNLEo6X5Rk3LfKn77u95hGavnIEUI1c7f6dEA0odYFVHQhhIsvL5PGeSW8rAT3F+XqTR5HAY7hBM4ghCuowh3UoA4UHuEZXuHNU96L9+59zFtXvHzmCP7A+/wBkE+PGw==</latexit>!

<latexit sha1_base64="gmS8QtznA7ixVGbbfasjBesC7iU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBDEQ9gVRU8S8OIxgnlAsobZyWwyZB7rzKwQlvyEFw+KePV3vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e0vLK6tr64WN4ubW9s5uaW+/YVSqCa0TxZVuRdhQziStW2Y5bSWaYhFx2oyGNxO/+US1YUre21FCQ4H7ksWMYOukVkcJ2scPp91S2a/4U6BFEuSkDDlq3dJXp6dIKqi0hGNj2oGf2DDD2jLC6bjYSQ1NMBniPm07KrGgJsym947RsVN6KFbalbRoqv6eyLAwZiQi1ymwHZh5byL+57VTG1+FGZNJaqkks0VxypFVaPI86jFNieUjRzDRzN2KyABrTKyLqOhCCOZfXiSNs0pwUfHvzsvV6zyOAhzCEZxAAJdQhVuoQR0IcHiGV3jzHr0X7937mLUuefnMAfyB9/kDrYSPtw==</latexit>

!⇤

 topologically ordered for all  ℤ3 θ ≠
π
2

<latexit sha1_base64="kDttdPFpvf/kFM/ujXGo7McFxds=">AAAB+XicbVBNSwMxEM36WevXqkcvwSJ4KruiKIJQ8OKxgv2AdinZdNqGZrNLMluoS/+JFw+KePWfePPfmLZ70NYHMzzemyGTFyZSGPS8b2dldW19Y7OwVdze2d3bdw8O6yZONYcaj2WsmyEzIIWCGgqU0Ew0sCiU0AiHd1O/MQJtRKwecZxAELG+Ej3BGVqp47pP9Ja2kSnbBoCMdtySV/ZmoMvEz0mJ5Kh23K92N+ZpBAq5ZMa0fC/BIGMaBZcwKbZTAwnjQ9aHlqWKRWCCbHb5hJ5apUt7sbalkM7U3xsZi4wZR6GdjBgOzKI3Ff/zWin2roNMqCRFUHz+UC+VFGM6jYF2hQaOcmwJ41rYWykfMM042rCKNgR/8cvLpH5e9i/L3sNFqXKTx1Egx+SEnBGfXJEKuSdVUiOcjMgzeSVvTua8OO/Ox3x0xcl3jsgfOJ8/+TOSjw==</latexit>

z = tan ✓

Finite correlation length Topological entanglement entropy

only straightonly bent



BENT TRIMERS ON THE SQUARE LATTICE

<latexit sha1_base64="zmVuUh+FhHycYPPxRmYSRuiMaGY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68diC/YA2lM120q7dbMLuRiixv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD7ZuNBA==</latexit>

|
<latexit sha1_base64="95xhyQ92jRP6eEonR/dG6o9VstA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt0swm7G6GE/ggvHhTx6u/x5r9xm+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByN/c7T6g0j+WjmSboR3QkecgZNVbq9BWVI4GDas2tuznIKvEKUoMCzUH1qz+MWRqhNExQrXuemxg/o8pwJnBW6acaE8omdIQ9SyWNUPtZfu6MnFllSMJY2ZKG5OrviYxGWk+jwHZG1Iz1sjcX//N6qQlv/IzLJDUo2WJRmApiYjL/nQy5QmbE1BLKFLe3EjamijJjE6rYELzll1dJ+6LuXdXdh8ta47aIowwncArn4ME1NOAemtACBhN4hld4cxLnxXl3PhatJaeYOYY/cD5/AGKqj5k=</latexit>

i
<latexit sha1_base64="zmVuUh+FhHycYPPxRmYSRuiMaGY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68diC/YA2lM120q7dbMLuRiixv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD7ZuNBA==</latexit>

|
<latexit sha1_base64="95xhyQ92jRP6eEonR/dG6o9VstA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt0swm7G6GE/ggvHhTx6u/x5r9xm+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByN/c7T6g0j+WjmSboR3QkecgZNVbq9BWVI4GDas2tuznIKvEKUoMCzUH1qz+MWRqhNExQrXuemxg/o8pwJnBW6acaE8omdIQ9SyWNUPtZfu6MnFllSMJY2ZKG5OrviYxGWk+jwHZG1Iz1sjcX//N6qQlv/IzLJDUo2WJRmApiYjL/nQy5QmbE1BLKFLe3EjamijJjE6rYELzll1dJ+6LuXdXdh8ta47aIowwncArn4ME1NOAemtACBhN4hld4cxLnxXl3PhatJaeYOYY/cD5/AGKqj5k=</latexit>

i <latexit sha1_base64="voWMYdqs9FHU7/+TMwZ3P29KIsA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAhCJSRF0ZUU3LisYh/QhDCZTtqhk0mYmQgl5CPc+CtuXCji1oU7/8ZJm4W2HrhwOOde7r0nSBiVyra/jaXlldW19cpGdXNre2fX3NvvyDgVmLRxzGLRC5AkjHLSVlQx0ksEQVHASDcYXxd+94EISWN+ryYJ8SI05DSkGCkt+Wa9Dt1TeOdnbigQztyE5lkjzyGc6m6E1EhE2cjCVg59s2Zb9hRwkTglqYESLd/8cgcxTiPCFWZIyr5jJ8rLkFAUM5JX3VSSBOExGpK+phxFRHrZ9KkcHmtlAMNY6OIKTtXfExmKpJxEge4srpTzXiH+5/VTFV56GeVJqgjHs0VhyqCKYZEQHFBBsGITTRAWVN8K8QjpdJTOsapDcOZfXiSdhuWcW/btWa15VcZRAYfgCJwAB1yAJrgBLdAGGDyCZ/AK3own48V4Nz5mrUtGOXMA/sD4/AGEjJyb</latexit>

+R⇡
2
+ h.c.

<latexit sha1_base64="voWMYdqs9FHU7/+TMwZ3P29KIsA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAhCJSRF0ZUU3LisYh/QhDCZTtqhk0mYmQgl5CPc+CtuXCji1oU7/8ZJm4W2HrhwOOde7r0nSBiVyra/jaXlldW19cpGdXNre2fX3NvvyDgVmLRxzGLRC5AkjHLSVlQx0ksEQVHASDcYXxd+94EISWN+ryYJ8SI05DSkGCkt+Wa9Dt1TeOdnbigQztyE5lkjzyGc6m6E1EhE2cjCVg59s2Zb9hRwkTglqYESLd/8cgcxTiPCFWZIyr5jJ8rLkFAUM5JX3VSSBOExGpK+phxFRHrZ9KkcHmtlAMNY6OIKTtXfExmKpJxEge4srpTzXiH+5/VTFV56GeVJqgjHs0VhyqCKYZEQHFBBsGITTRAWVN8K8QjpdJTOsapDcOZfXiSdhuWcW/btWa15VcZRAYfgCJwAB1yAJrgBLdAGGDyCZ/AK3own48V4Nz5mrUtGOXMA/sD4/AGEjJyb</latexit>

+R⇡
2
+ h.c.

<latexit sha1_base64="zmVuUh+FhHycYPPxRmYSRuiMaGY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68diC/YA2lM120q7dbMLuRiixv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD7ZuNBA==</latexit>

|
<latexit sha1_base64="95xhyQ92jRP6eEonR/dG6o9VstA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt0swm7G6GE/ggvHhTx6u/x5r9xm+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByN/c7T6g0j+WjmSboR3QkecgZNVbq9BWVI4GDas2tuznIKvEKUoMCzUH1qz+MWRqhNExQrXuemxg/o8pwJnBW6acaE8omdIQ9SyWNUPtZfu6MnFllSMJY2ZKG5OrviYxGWk+jwHZG1Iz1sjcX//N6qQlv/IzLJDUo2WJRmApiYjL/nQy5QmbE1BLKFLe3EjamijJjE6rYELzll1dJ+6LuXdXdh8ta47aIowwncArn4ME1NOAemtACBhN4hld4cxLnxXl3PhatJaeYOYY/cD5/AGKqj5k=</latexit>

i
<latexit sha1_base64="zmVuUh+FhHycYPPxRmYSRuiMaGY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68diC/YA2lM120q7dbMLuRiixv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD7ZuNBA==</latexit>

|
<latexit sha1_base64="95xhyQ92jRP6eEonR/dG6o9VstA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt0swm7G6GE/ggvHhTx6u/x5r9xm+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByN/c7T6g0j+WjmSboR3QkecgZNVbq9BWVI4GDas2tuznIKvEKUoMCzUH1qz+MWRqhNExQrXuemxg/o8pwJnBW6acaE8omdIQ9SyWNUPtZfu6MnFllSMJY2ZKG5OrviYxGWk+jwHZG1Iz1sjcX//N6qQlv/IzLJDUo2WJRmApiYjL/nQy5QmbE1BLKFLe3EjamijJjE6rYELzll1dJ+6LuXdXdh8ta47aIowwncArn4ME1NOAemtACBhN4hld4cxLnxXl3PhatJaeYOYY/cD5/AGKqj5k=</latexit>

i
<latexit sha1_base64="rZdHLj22d9gvoSeWtBo8w6o+eMg=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwYWWRBRdSUEXLivYCzShTKaTduhMEmYmQg3FV3HjQhG3voc738Zp2oW2/jDw8Z9zOGf+IOFMacf5tgoLi0vLK8XV0tr6xuaWvb3TUHEqCa2TmMeyFWBFOYtoXTPNaSuRFIuA02YwuB7Xmw9UKhZH93qYUF/gXsRCRrA2VsfeO0HeMfJuKNc4J5UK1LHLTsXJhebBnUIZpqp17C+vG5NU0EgTjpVqu06i/QxLzQino5KXKppgMsA92jYYYUGVn+XXj9ChcboojKV5kUa5+3siw0KpoQhMp8C6r2ZrY/O/WjvV4aWfsShJNY3IZFGYcqRjNI4CdZmkRPOhAUwkM7ci0scSE20CK5kQ3Nkvz0PjtOKeV5y7s3L1ahpHEfbhAI7AhQuowi3UoA4EHuEZXuHNerJerHfrY9JasKYzu/BH1ucPcHmTRw==</latexit>

��
X<latexit sha1_base64="VAOaEDl+aeHQUooXsuPubWrW0BM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgQkpSFN0oBTfdWcE+oAllMp20Q2cmYWYilJCVG3/FjQtF3PoN7vwbp20W2nrgwuGce7n3niBmVGnH+bYKS8srq2vF9dLG5tb2jr2711JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GN1M/PYDkYpG4l6PY+JzNBA0pBhpI/Xswzq8gl4oEU69W04GKEurGfROoacSDnt22ak4U8BF4uakDHI0evaX149wwonQmCGluq4Taz9FUlPMSFbyEkVihEdoQLqGCsSJ8tPpGxk8NkofhpE0JTScqr8nUsSVGvPAdHKkh2rem4j/ed1Eh5d+SkWcaCLwbFGYMKgjOMkE9qkkWLOxIQhLam6FeIhMJtokVzIhuPMvL5JWteKeV5y7s3LtOo+jCA7AETgBLrgANVAHDdAEGDyCZ/AK3qwn68V6tz5mrQUrn9kHf2B9/gAAJ5eK</latexit>

H =
⌦

2

X

<latexit sha1_base64="ic3pF/r4B2A7+K1IIJMdd+u5j7w="></latexit>

F = |hGS(�)|GS(�+ d�)i|

N = 48‣ Intermediate phase with  topological order?ℤ3



BENT TRIMERS ON THE SQUARE LATTICE

<latexit sha1_base64="zmVuUh+FhHycYPPxRmYSRuiMaGY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68diC/YA2lM120q7dbMLuRiixv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD7ZuNBA==</latexit>

|
<latexit sha1_base64="95xhyQ92jRP6eEonR/dG6o9VstA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt0swm7G6GE/ggvHhTx6u/x5r9xm+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByN/c7T6g0j+WjmSboR3QkecgZNVbq9BWVI4GDas2tuznIKvEKUoMCzUH1qz+MWRqhNExQrXuemxg/o8pwJnBW6acaE8omdIQ9SyWNUPtZfu6MnFllSMJY2ZKG5OrviYxGWk+jwHZG1Iz1sjcX//N6qQlv/IzLJDUo2WJRmApiYjL/nQy5QmbE1BLKFLe3EjamijJjE6rYELzll1dJ+6LuXdXdh8ta47aIowwncArn4ME1NOAemtACBhN4hld4cxLnxXl3PhatJaeYOYY/cD5/AGKqj5k=</latexit>

i
<latexit sha1_base64="zmVuUh+FhHycYPPxRmYSRuiMaGY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68diC/YA2lM120q7dbMLuRiixv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD7ZuNBA==</latexit>

|
<latexit sha1_base64="95xhyQ92jRP6eEonR/dG6o9VstA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt0swm7G6GE/ggvHhTx6u/x5r9xm+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByN/c7T6g0j+WjmSboR3QkecgZNVbq9BWVI4GDas2tuznIKvEKUoMCzUH1qz+MWRqhNExQrXuemxg/o8pwJnBW6acaE8omdIQ9SyWNUPtZfu6MnFllSMJY2ZKG5OrviYxGWk+jwHZG1Iz1sjcX//N6qQlv/IzLJDUo2WJRmApiYjL/nQy5QmbE1BLKFLe3EjamijJjE6rYELzll1dJ+6LuXdXdh8ta47aIowwncArn4ME1NOAemtACBhN4hld4cxLnxXl3PhatJaeYOYY/cD5/AGKqj5k=</latexit>

i <latexit sha1_base64="voWMYdqs9FHU7/+TMwZ3P29KIsA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAhCJSRF0ZUU3LisYh/QhDCZTtqhk0mYmQgl5CPc+CtuXCji1oU7/8ZJm4W2HrhwOOde7r0nSBiVyra/jaXlldW19cpGdXNre2fX3NvvyDgVmLRxzGLRC5AkjHLSVlQx0ksEQVHASDcYXxd+94EISWN+ryYJ8SI05DSkGCkt+Wa9Dt1TeOdnbigQztyE5lkjzyGc6m6E1EhE2cjCVg59s2Zb9hRwkTglqYESLd/8cgcxTiPCFWZIyr5jJ8rLkFAUM5JX3VSSBOExGpK+phxFRHrZ9KkcHmtlAMNY6OIKTtXfExmKpJxEge4srpTzXiH+5/VTFV56GeVJqgjHs0VhyqCKYZEQHFBBsGITTRAWVN8K8QjpdJTOsapDcOZfXiSdhuWcW/btWa15VcZRAYfgCJwAB1yAJrgBLdAGGDyCZ/AK3own48V4Nz5mrUtGOXMA/sD4/AGEjJyb</latexit>

+R⇡
2
+ h.c.

<latexit sha1_base64="voWMYdqs9FHU7/+TMwZ3P29KIsA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAhCJSRF0ZUU3LisYh/QhDCZTtqhk0mYmQgl5CPc+CtuXCji1oU7/8ZJm4W2HrhwOOde7r0nSBiVyra/jaXlldW19cpGdXNre2fX3NvvyDgVmLRxzGLRC5AkjHLSVlQx0ksEQVHASDcYXxd+94EISWN+ryYJ8SI05DSkGCkt+Wa9Dt1TeOdnbigQztyE5lkjzyGc6m6E1EhE2cjCVg59s2Zb9hRwkTglqYESLd/8cgcxTiPCFWZIyr5jJ8rLkFAUM5JX3VSSBOExGpK+phxFRHrZ9KkcHmtlAMNY6OIKTtXfExmKpJxEge4srpTzXiH+5/VTFV56GeVJqgjHs0VhyqCKYZEQHFBBsGITTRAWVN8K8QjpdJTOsapDcOZfXiSdhuWcW/btWa15VcZRAYfgCJwAB1yAJrgBLdAGGDyCZ/AK3own48V4Nz5mrUtGOXMA/sD4/AGEjJyb</latexit>

+R⇡
2
+ h.c.

<latexit sha1_base64="zmVuUh+FhHycYPPxRmYSRuiMaGY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68diC/YA2lM120q7dbMLuRiixv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD7ZuNBA==</latexit>

|
<latexit sha1_base64="95xhyQ92jRP6eEonR/dG6o9VstA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt0swm7G6GE/ggvHhTx6u/x5r9xm+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByN/c7T6g0j+WjmSboR3QkecgZNVbq9BWVI4GDas2tuznIKvEKUoMCzUH1qz+MWRqhNExQrXuemxg/o8pwJnBW6acaE8omdIQ9SyWNUPtZfu6MnFllSMJY2ZKG5OrviYxGWk+jwHZG1Iz1sjcX//N6qQlv/IzLJDUo2WJRmApiYjL/nQy5QmbE1BLKFLe3EjamijJjE6rYELzll1dJ+6LuXdXdh8ta47aIowwncArn4ME1NOAemtACBhN4hld4cxLnxXl3PhatJaeYOYY/cD5/AGKqj5k=</latexit>

i
<latexit sha1_base64="zmVuUh+FhHycYPPxRmYSRuiMaGY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68diC/YA2lM120q7dbMLuRiixv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD7ZuNBA==</latexit>

|
<latexit sha1_base64="95xhyQ92jRP6eEonR/dG6o9VstA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt0swm7G6GE/ggvHhTx6u/x5r9xm+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByN/c7T6g0j+WjmSboR3QkecgZNVbq9BWVI4GDas2tuznIKvEKUoMCzUH1qz+MWRqhNExQrXuemxg/o8pwJnBW6acaE8omdIQ9SyWNUPtZfu6MnFllSMJY2ZKG5OrviYxGWk+jwHZG1Iz1sjcX//N6qQlv/IzLJDUo2WJRmApiYjL/nQy5QmbE1BLKFLe3EjamijJjE6rYELzll1dJ+6LuXdXdh8ta47aIowwncArn4ME1NOAemtACBhN4hld4cxLnxXl3PhatJaeYOYY/cD5/AGKqj5k=</latexit>

i
<latexit sha1_base64="rZdHLj22d9gvoSeWtBo8w6o+eMg=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwYWWRBRdSUEXLivYCzShTKaTduhMEmYmQg3FV3HjQhG3voc738Zp2oW2/jDw8Z9zOGf+IOFMacf5tgoLi0vLK8XV0tr6xuaWvb3TUHEqCa2TmMeyFWBFOYtoXTPNaSuRFIuA02YwuB7Xmw9UKhZH93qYUF/gXsRCRrA2VsfeO0HeMfJuKNc4J5UK1LHLTsXJhebBnUIZpqp17C+vG5NU0EgTjpVqu06i/QxLzQino5KXKppgMsA92jYYYUGVn+XXj9ChcboojKV5kUa5+3siw0KpoQhMp8C6r2ZrY/O/WjvV4aWfsShJNY3IZFGYcqRjNI4CdZmkRPOhAUwkM7ci0scSE20CK5kQ3Nkvz0PjtOKeV5y7s3L1ahpHEfbhAI7AhQuowi3UoA4EHuEZXuHNerJerHfrY9JasKYzu/BH1ucPcHmTRw==</latexit>

��
X<latexit sha1_base64="VAOaEDl+aeHQUooXsuPubWrW0BM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgQkpSFN0oBTfdWcE+oAllMp20Q2cmYWYilJCVG3/FjQtF3PoN7vwbp20W2nrgwuGce7n3niBmVGnH+bYKS8srq2vF9dLG5tb2jr2711JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GN1M/PYDkYpG4l6PY+JzNBA0pBhpI/Xswzq8gl4oEU69W04GKEurGfROoacSDnt22ak4U8BF4uakDHI0evaX149wwonQmCGluq4Taz9FUlPMSFbyEkVihEdoQLqGCsSJ8tPpGxk8NkofhpE0JTScqr8nUsSVGvPAdHKkh2rem4j/ed1Eh5d+SkWcaCLwbFGYMKgjOMkE9qkkWLOxIQhLam6FeIhMJtokVzIhuPMvL5JWteKeV5y7s3LtOo+jCA7AETgBLrgANVAHDdAEGDyCZ/AK3qwn68V6tz5mrQUrn9kHf2B9/gAAJ5eK</latexit>

H =
⌦

2

X

N = 72

‣ Intermediate phase with  topological order? 

‣ Unstable with the system size? 

‣ Can we prepare this tRVB states quasi-adiabatically?

ℤ3

… check the arXiv in a couple of weeks



CONCLUSIONS (2)

‣ tRVB states provide quantum spin liquids with Z3 topological order 

‣ tRVB-like phases might arise from Rydberg atom Hamiltonians 

‣ Are there other topological states that can be engineered?

Thank you!


