
Circuit Complexity & 2D Bosonisation

⇥
<latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit>

⇥
<latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit>

⇥
<latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit>

. . .
<latexit sha1_base64="bXYOUkt3kQ1K/YKK57kbc92GOU4="></latexit><latexit sha1_base64="bXYOUkt3kQ1K/YKK57kbc92GOU4="></latexit><latexit sha1_base64="bXYOUkt3kQ1K/YKK57kbc92GOU4="></latexit><latexit sha1_base64="bXYOUkt3kQ1K/YKK57kbc92GOU4="></latexit>

. . .
<latexit sha1_base64="bXYOUkt3kQ1K/YKK57kbc92GOU4="></latexit><latexit sha1_base64="bXYOUkt3kQ1K/YKK57kbc92GOU4="></latexit><latexit sha1_base64="bXYOUkt3kQ1K/YKK57kbc92GOU4="></latexit><latexit sha1_base64="bXYOUkt3kQ1K/YKK57kbc92GOU4="></latexit>

⇥
<latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit>

⇥
<latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit>

c†l
<latexit sha1_base64="BFOst6GG6TBN3w4gwx2qLStp20Q="></latexit>

cl
<latexit sha1_base64="xgU276/FvVn5ucAxfTCv0d0x2uU="></latexit>

bl, b
†
l

<latexit sha1_base64="zovG99EEkyUkUiKH/OitbDS+n/Y=">AAAB+HicbVBNS8NAEJ34WetHox69LBbBg5SkCnosevFYwX5AG8Nms0mXbjZhdyPU0l/ixYMiXv0p3vw3btsctPXBwOO9GWbmBRlnSjvOt7Wyura+sVnaKm/v7O5V7P2DtkpzSWiLpDyV3QArypmgLc00p91MUpwEnHaC4c3U7zxSqVgq7vUoo16CY8EiRrA2km9XAp+fmXrohziOqfTtqlNzZkDLxC1IFQo0ffurH6YkT6jQhGOleq6TaW+MpWaE00m5nyuaYTLEMe0ZKnBClTeeHT5BJ0YJUZRKU0Kjmfp7YowTpUZJYDoTrAdq0ZuK/3m9XEdX3piJLNdUkPmiKOdIp2iaAgqZpETzkSGYSGZuRWSAJSbaZFU2IbiLLy+Tdr3mntfqdxfVxnURRwmO4BhOwYVLaMAtNKEFBHJ4hld4s56sF+vd+pi3rljFzCH8gfX5A2sfku8=</latexit>

⇥
<latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit><latexit sha1_base64="CyIgUcKMpFjLj7y2zjS/dHOwx1c="></latexit>

C
<latexit sha1_base64="suMAjzvrV6PKJ8xgZIZaIZ+9Q9g=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjNV0GWxG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3knNPmAhuwHW/ndLG5tb2Tnm3srd/cHhUPT7pGpVqyjpUCaX7ITFMcMk6wEGwfqIZiUPBeuG0lfu9J6YNV/IRZgkLYjKWPOKUgJX8QUxgQonIWvNhtebW3QXwOvEKUkMF2sPq12CkaBozCVQQY3zPTSDIiAZOBZtXBqlhCaFTMma+pZLEzATZIvIcX1hlhCOl7ZOAF+rvjYzExszi0E7mEc2ql4v/eX4K0W2QcZmkwCRdfhSlAoPC+f14xDWjIGaWEKq5zYrphGhCwbZUsSV4qyevk26j7l3VGw/XteZdUUcZnaFzdIk8dIOa6B61UQdRpNAzekVvDjgvzrvzsRwtOcXOKfoD5/MHdKaRXQ==</latexit>

H0
<latexit sha1_base64="XX4s8c/zq1buGRz0YCX68J3pyFI=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWaqoMuimy4r2Ae0Q8mkmTY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck+OHwuujeN8o8LG5tb2TnG3tLd/cHhUPj5p6yhRlLVoJCLV9YlmgkvWMtwI1o0VI6EvWMef3Gd+Z8qU5pF8NLOYeSEZSR5wSoyVvH5IzJgSkTbmA2dQrjhVZwG8TtycVCBHc1D+6g8jmoRMGiqI1j3XiY2XEmU4FWxe6ieaxYROyIj1LJUkZNpLF6Hn+MIqQxxEyj5p8EL9vZGSUOtZ6NvJLKRe9TLxP6+XmODWS7mME8MkXR4KEoFNhLMG8JArRo2YWUKo4jYrpmOiCDW2p5ItwV398jpp16ruVbX2cF2p3+V1FOEMzuESXLiBOjSgCS2g8ATP8ApvaIpe0Dv6WI4WUL5zCn+APn8AqEeSBQ==</latexit>

H1
<latexit sha1_base64="FLqE4mFdzgy2gGnJhgx5Ln03lEM=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWaqoMuimy4r2Ae0Q8mkmTY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck+OHwuujeN8o8LG5tb2TnG3tLd/cHhUPj5p6yhRlLVoJCLV9YlmgkvWMtwI1o0VI6EvWMef3Gd+Z8qU5pF8NLOYeSEZSR5wSoyVvH5IzJgSkTbmA3dQrjhVZwG8TtycVCBHc1D+6g8jmoRMGiqI1j3XiY2XEmU4FWxe6ieaxYROyIj1LJUkZNpLF6Hn+MIqQxxEyj5p8EL9vZGSUOtZ6NvJLKRe9TLxP6+XmODWS7mME8MkXR4KEoFNhLMG8JArRo2YWUKo4jYrpmOiCDW2p5ItwV398jpp16ruVbX2cF2p3+V1FOEMzuESXLiBOjSgCS2g8ATP8ApvaIpe0Dv6WI4WUL5zCn+APn8AqcuSBg==</latexit>

H2
<latexit sha1_base64="Odf6Klpk7gBabQNwSRGMPkLhgYo=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWaqoMuimy4r2Ae0Q8mkmTY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck+OHwuujeN8o8LG5tb2TnG3tLd/cHhUPj5p6yhRlLVoJCLV9YlmgkvWMtwI1o0VI6EvWMef3Gd+Z8qU5pF8NLOYeSEZSR5wSoyVvH5IzJgSkTbmg9qgXHGqzgJ4nbg5qUCO5qD81R9GNAmZNFQQrXuuExsvJcpwKti81E80iwmdkBHrWSpJyLSXLkLP8YVVhjiIlH3S4IX6eyMlodaz0LeTWUi96mXif14vMcGtl3IZJ4ZJujwUJAKbCGcN4CFXjBoxs4RQxW1WTMdEEWpsTyVbgrv65XXSrlXdq2rt4bpSv8vrKMIZnMMluHADdWhAE1pA4Qme4RXe0BS9oHf0sRwtoHznFP4Aff4Aq0+SBw==</latexit>

H�1
<latexit sha1_base64="wQeWT+pZeVMYYOfSFk0g18cYMjk=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgxpJUQZdFN11WsA9oQ5hMJ+3QySTMTAol9E/cuFDErX/izr9x0mahrQcGDufcyz1zgoQzpR3n2yptbG5t75R3K3v7B4dH9vFJR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB5CH3u1MqFYvFk54l1IvwSLCQEayN5Nv2IMJ6TDDPmnM/u3Lnvl11as4CaJ24BalCgZZvfw2GMUkjKjThWKm+6yTay7DUjHA6rwxSRRNMJnhE+4YKHFHlZYvkc3RhlCEKY2me0Gih/t7IcKTULArMZJ5TrXq5+J/XT3V452VMJKmmgiwPhSlHOkZ5DWjIJCWazwzBRDKTFZExlphoU1bFlOCufnmddOo197pWf7ypNu6LOspwBudwCS7cQgOa0II2EJjCM7zCm5VZL9a79bEcLVnFzin8gfX5A11Vk3o=</latexit>

H�2
<latexit sha1_base64="/H073T95SOrtG1v7iJF/Mjq2Yb8=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgxpJUQZdFN11WsA9oQ5hMp+3QySTMTAol5E/cuFDErX/izr9x0mahrQcGDufcyz1zgpgzpR3n2yptbG5t75R3K3v7B4dH9vFJR0WJJLRNIh7JXoAV5UzQtmaa014sKQ4DTrvB9CH3uzMqFYvEk57H1AvxWLARI1gbybftQYj1hGCeNjM/vapnvl11as4CaJ24BalCgZZvfw2GEUlCKjThWKm+68TaS7HUjHCaVQaJojEmUzymfUMFDqny0kXyDF0YZYhGkTRPaLRQf2+kOFRqHgZmMs+pVr1c/M/rJ3p056VMxImmgiwPjRKOdITyGtCQSUo0nxuCiWQmKyITLDHRpqyKKcFd/fI66dRr7nWt/nhTbdwXdZThDM7hEly4hQY0oQVtIDCDZ3iFNyu1Xqx362M5WrKKnVP4A+vzB17ak3s=</latexit>

Dongsheng Ge 
LPENS

1904.03003 with G. Policastro

Bosonic states are simultaneously fermionic states, different form of gates 
Bosonic Coherent states & fermionic Gaussian states 
Bosonic Gaussian states & fermionic Gaussian states

More detailed story, come to Y206 #4!!! 

| Ri
<latexit sha1_base64="kC4v6cmKDG0/N8sEahKGrJlZaJw=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiRV0JUU3bisYh/QhDCZTtqhkwczN0KI9VfcuFDErR/izr9x2mahrQcuHM65l3vv8RPBFVjWt1FaWV1b3yhvVra2d3b3zP2DjopTSVmbxiKWPZ8oJnjE2sBBsF4iGQl9wbr++Hrqdx+YVDyO7iFLmBuSYcQDTgloyTOrjmABPDqJ4t6dI/lwBJeeWbPq1gx4mdgFqaECLc/8cgYxTUMWARVEqb5tJeDmRAKngk0qTqpYQuiYDFlf04iETLn57PgJPtbKAAex1BUBnqm/J3ISKpWFvu4MCYzUojcV//P6KQQXbs6jJAUW0fmiIBUYYjxNAg+4ZBREpgmhkutbMR0RSSjovCo6BHvx5WXSadTt03rj9qzWvCriKKNDdIROkI3OURPdoBZqI4oy9Ixe0ZvxZLwY78bHvLVkFDNV9AfG5w8F2ZUB</latexit> | T i

<latexit sha1_base64="Rb10IBZ+gIhKyfEcBVOiZxzcCs0=">AAAB/HicbVBNS8NAEN3Ur1q/oj16CRbBU0mqoCcpevFYoV/QhLDZbtqlm03YnQgh1r/ixYMiXv0h3vw3btsctPXBwOO9GWbmBQlnCmz72yitrW9sbpW3Kzu7e/sH5uFRV8WpJLRDYh7LfoAV5UzQDjDgtJ9IiqOA014wuZ35vQcqFYtFG7KEehEeCRYygkFLvll1OQ3h0U0U89uuZKMxXPtmza7bc1irxClIDRVo+eaXO4xJGlEBhGOlBo6dgJdjCYxwOq24qaIJJhM8ogNNBY6o8vL58VPrVCtDK4ylLgHWXP09keNIqSwKdGeEYayWvZn4nzdIIbzyciaSFKggi0Vhyi2IrVkS1pBJSoBnmmAimb7VImMsMQGdV0WH4Cy/vEq6jbpzXm/cX9SaN0UcZXSMTtAZctAlaqI71EIdRFCGntErejOejBfj3fhYtJaMYqaK/sD4/AEI75UD</latexit>�
<latexit sha1_base64="IoELSitFJaTQ4WT4pr8f01q0csw=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKexGQY9BLx4jmAckS+idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnAkM5k7RpmeW0k2gKIuK0HY1vZ377iWrDlHywk4SGAoaSxYyAdVKrNwQhoF+u+FV/DrxKgpxUUI5Gv/zVGyiSCiot4WBMN/ATG2agLSOcTku91NAEyBiGtOuoBEFNmM2vneIzpwxwrLQrafFc/T2RgTBmIiLXKcCOzLI3E//zuqmNr8OMySS1VJLFojjl2Co8ex0PmKbE8okjQDRzt2IyAg3EuoBKLoRg+eVV0qpVg4tq7f6yUr/J4yiiE3SKzlGArlAd3aEGaiKCHtEzekVvnvJevHfvY9Fa8PKZY/QH3ucPiDmPGQ==</latexit>

C(| Ri, | T i) = min ||�||
<latexit sha1_base64="XGWm370LnV9KFw4WsDDA5YFU9ic=">AAACInicbVDLSgMxFM34rPU16tLNYBEUpMyooC6EYjcuq/QFnVLupGkbTDJDkhHKTL/Fjb/ixoWirgQ/xrSdhVYPBM49515u7gkiRpV23U9rbn5hcWk5t5JfXVvf2LS3tusqjCUmNRyyUDYDUIRRQWqaakaakSTAA0YawV157DfuiVQ0FFU9jEibQ1/QHsWgjdSxL3wOeoCBJeXRQepHinZufQmiz8jRtKxm5eGlz6lIU78PnEOaduyCW3QncP4SLyMFlKHSsd/9bohjToTGDJRqeW6k2wlITTEjo7wfKxIBvoM+aRkqgBPVTiYnjpx9o3SdXijNE9qZqD8nEuBKDXlgOscHqVlvLP7ntWLdO28nVESxJgJPF/Vi5ujQGefldKkkWLOhIYAlNX918AAkYG1SzZsQvNmT/5L6cdE7KR7fnBZKV1kcObSL9tAB8tAZKqFrVEE1hNEDekIv6NV6tJ6tN+tj2jpnZTM76Besr28/sqVZ</latexit>

M
<latexit sha1_base64="O0ZuVSc93kx5NZ9IzTaY5ls9v1g=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFN26ECvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+x+NqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0mnUvYt64+Gy1rwp6ijDCZzCOXhwBU24gxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A4PYkWc=</latexit>


