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Operator size at infinite temperature
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Falling toward black holes
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Operator size at finite temperature
X.-L. Qi, A. Streicher arXiv:1810.11958

S�(O) = ��1
�

h
S1(O⇢

1
2 )� S1(⇢

1
2 )
i

<latexit sha1_base64="u9j4HVBgB48bpnMiBX8rhm9ipGc="></latexit><latexit sha1_base64="u9j4HVBgB48bpnMiBX8rhm9ipGc="></latexit><latexit sha1_base64="u9j4HVBgB48bpnMiBX8rhm9ipGc="></latexit><latexit sha1_base64="u9j4HVBgB48bpnMiBX8rhm9ipGc="></latexit>

S�(O) = ��1
�

"
hTFD|O

†
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<latexit sha1_base64="xVgwMHBnka0Q6QCdFC6jHaNruyc=">AAACA3icbVDLSgNBEJz1GeNr1ZteBoPgKeyKqBch4MVjBPOAbAizk95kyOyDmV4xLgEv/ooXD4p49Se8+TdOkj1oYkFDUdVNd5efSKHRcb6thcWl5ZXVwlpxfWNza9ve2a3rOFUcajyWsWr6TIMUEdRQoIRmooCFvoSGP7ga+407UFrE0S0OE2iHrBeJQHCGRurY+x7CPWZaPMCIXtKqh0J2wfMBWccuOWVnAjpP3JyUSI5qx/7yujFPQ4iQS6Z1y3USbGdMoeASRkUv1ZAwPmA9aBkasRB0O5v8MKJHRunSIFamIqQT9fdExkKth6FvOkOGfT3rjcX/vFaKwUU7E1GSIkR8uihIJcWYjgOhXaGAoxwawrgS5lbK+0wxjia2ognBnX15ntRPyq5Tdm9OS5WzPI4COSCH5Ji45JxUyDWpkhrh5JE8k1fyZj1ZL9a79TFtXbDymT3yB9bnD/X5l6o=</latexit><latexit sha1_base64="xVgwMHBnka0Q6QCdFC6jHaNruyc=">AAACA3icbVDLSgNBEJz1GeNr1ZteBoPgKeyKqBch4MVjBPOAbAizk95kyOyDmV4xLgEv/ooXD4p49Se8+TdOkj1oYkFDUdVNd5efSKHRcb6thcWl5ZXVwlpxfWNza9ve2a3rOFUcajyWsWr6TIMUEdRQoIRmooCFvoSGP7ga+407UFrE0S0OE2iHrBeJQHCGRurY+x7CPWZaPMCIXtKqh0J2wfMBWccuOWVnAjpP3JyUSI5qx/7yujFPQ4iQS6Z1y3USbGdMoeASRkUv1ZAwPmA9aBkasRB0O5v8MKJHRunSIFamIqQT9fdExkKth6FvOkOGfT3rjcX/vFaKwUU7E1GSIkR8uihIJcWYjgOhXaGAoxwawrgS5lbK+0wxjia2ognBnX15ntRPyq5Tdm9OS5WzPI4COSCH5Ji45JxUyDWpkhrh5JE8k1fyZj1ZL9a79TFtXbDymT3yB9bnD/X5l6o=</latexit><latexit sha1_base64="xVgwMHBnka0Q6QCdFC6jHaNruyc=">AAACA3icbVDLSgNBEJz1GeNr1ZteBoPgKeyKqBch4MVjBPOAbAizk95kyOyDmV4xLgEv/ooXD4p49Se8+TdOkj1oYkFDUdVNd5efSKHRcb6thcWl5ZXVwlpxfWNza9ve2a3rOFUcajyWsWr6TIMUEdRQoIRmooCFvoSGP7ga+407UFrE0S0OE2iHrBeJQHCGRurY+x7CPWZaPMCIXtKqh0J2wfMBWccuOWVnAjpP3JyUSI5qx/7yujFPQ4iQS6Z1y3USbGdMoeASRkUv1ZAwPmA9aBkasRB0O5v8MKJHRunSIFamIqQT9fdExkKth6FvOkOGfT3rjcX/vFaKwUU7E1GSIkR8uihIJcWYjgOhXaGAoxwawrgS5lbK+0wxjia2ognBnX15ntRPyq5Tdm9OS5WzPI4COSCH5Ji45JxUyDWpkhrh5JE8k1fyZj1ZL9a79TFtXbDymT3yB9bnD/X5l6o=</latexit><latexit sha1_base64="xVgwMHBnka0Q6QCdFC6jHaNruyc=">AAACA3icbVDLSgNBEJz1GeNr1ZteBoPgKeyKqBch4MVjBPOAbAizk95kyOyDmV4xLgEv/ooXD4p49Se8+TdOkj1oYkFDUdVNd5efSKHRcb6thcWl5ZXVwlpxfWNza9ve2a3rOFUcajyWsWr6TIMUEdRQoIRmooCFvoSGP7ga+407UFrE0S0OE2iHrBeJQHCGRurY+x7CPWZaPMCIXtKqh0J2wfMBWccuOWVnAjpP3JyUSI5qx/7yujFPQ4iQS6Z1y3USbGdMoeASRkUv1ZAwPmA9aBkasRB0O5v8MKJHRunSIFamIqQT9fdExkKth6FvOkOGfT3rjcX/vFaKwUU7E1GSIkR8uihIJcWYjgOhXaGAoxwawrgS5lbK+0wxjia2ognBnX15ntRPyq5Tdm9OS5WzPI4COSCH5Ji45JxUyDWpkhrh5JE8k1fyZj1ZL9a79TFtXbDymT3yB9bnD/X5l6o=</latexit>
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<latexit sha1_base64="Q0wxKh6eFTv8Ds1a6iWg3YvCzt8="></latexit><latexit sha1_base64="Q0wxKh6eFTv8Ds1a6iWg3YvCzt8="></latexit><latexit sha1_base64="Q0wxKh6eFTv8Ds1a6iWg3YvCzt8="></latexit><latexit sha1_base64="Q0wxKh6eFTv8Ds1a6iWg3YvCzt8="></latexit>



[P̂ , B̂] = �iÊ
<latexit sha1_base64="NIBxgOuHYds6HrpauG1HaQrj/9k=">AAACBHicbZDLSgMxFIbPeK31Nuqym2ARXGiZEcFuhKIILivYC0yHkknTNjSTGZKMUIYu3Pgqblwo4taHcOfbmE5noa0HQj7+/xyS8wcxZ0o7zre1tLyyurZe2Chubm3v7Np7+00VJZLQBol4JNsBVpQzQRuaaU7bsaQ4DDhtBaPrqd96oFKxSNzrcUz9EA8E6zOCtZG6dsnrDLFG9ROU3Vc+ukSnLOObrl12Kk5WaBHcHMqQV71rf3V6EUlCKjThWCnPdWLtp1hqRjidFDuJojEmIzygnkGBQ6r8NFtigo6M0kP9SJojNMrU3xMpDpUah4HpDLEeqnlvKv7neYnuV/2UiTjRVJDZQ/2EIx2haSKoxyQlmo8NYCKZ+SsiQywx0Sa3ognBnV95EZpnFdepuHfn5Vo1j6MAJTiEY3DhAmpwC3VoAIFHeIZXeLOerBfr3fqYtS5Z+cwB/Cnr8wcbKZXI</latexit><latexit sha1_base64="NIBxgOuHYds6HrpauG1HaQrj/9k=">AAACBHicbZDLSgMxFIbPeK31Nuqym2ARXGiZEcFuhKIILivYC0yHkknTNjSTGZKMUIYu3Pgqblwo4taHcOfbmE5noa0HQj7+/xyS8wcxZ0o7zre1tLyyurZe2Chubm3v7Np7+00VJZLQBol4JNsBVpQzQRuaaU7bsaQ4DDhtBaPrqd96oFKxSNzrcUz9EA8E6zOCtZG6dsnrDLFG9ROU3Vc+ukSnLOObrl12Kk5WaBHcHMqQV71rf3V6EUlCKjThWCnPdWLtp1hqRjidFDuJojEmIzygnkGBQ6r8NFtigo6M0kP9SJojNMrU3xMpDpUah4HpDLEeqnlvKv7neYnuV/2UiTjRVJDZQ/2EIx2haSKoxyQlmo8NYCKZ+SsiQywx0Sa3ognBnV95EZpnFdepuHfn5Vo1j6MAJTiEY3DhAmpwC3VoAIFHeIZXeLOerBfr3fqYtS5Z+cwB/Cnr8wcbKZXI</latexit><latexit sha1_base64="NIBxgOuHYds6HrpauG1HaQrj/9k=">AAACBHicbZDLSgMxFIbPeK31Nuqym2ARXGiZEcFuhKIILivYC0yHkknTNjSTGZKMUIYu3Pgqblwo4taHcOfbmE5noa0HQj7+/xyS8wcxZ0o7zre1tLyyurZe2Chubm3v7Np7+00VJZLQBol4JNsBVpQzQRuaaU7bsaQ4DDhtBaPrqd96oFKxSNzrcUz9EA8E6zOCtZG6dsnrDLFG9ROU3Vc+ukSnLOObrl12Kk5WaBHcHMqQV71rf3V6EUlCKjThWCnPdWLtp1hqRjidFDuJojEmIzygnkGBQ6r8NFtigo6M0kP9SJojNMrU3xMpDpUah4HpDLEeqnlvKv7neYnuV/2UiTjRVJDZQ/2EIx2haSKoxyQlmo8NYCKZ+SsiQywx0Sa3ognBnV95EZpnFdepuHfn5Vo1j6MAJTiEY3DhAmpwC3VoAIFHeIZXeLOerBfr3fqYtS5Z+cwB/Cnr8wcbKZXI</latexit><latexit sha1_base64="NIBxgOuHYds6HrpauG1HaQrj/9k=">AAACBHicbZDLSgMxFIbPeK31Nuqym2ARXGiZEcFuhKIILivYC0yHkknTNjSTGZKMUIYu3Pgqblwo4taHcOfbmE5noa0HQj7+/xyS8wcxZ0o7zre1tLyyurZe2Chubm3v7Np7+00VJZLQBol4JNsBVpQzQRuaaU7bsaQ4DDhtBaPrqd96oFKxSNzrcUz9EA8E6zOCtZG6dsnrDLFG9ROU3Vc+ukSnLOObrl12Kk5WaBHcHMqQV71rf3V6EUlCKjThWCnPdWLtp1hqRjidFDuJojEmIzygnkGBQ6r8NFtigo6M0kP9SJojNMrU3xMpDpUah4HpDLEeqnlvKv7neYnuV/2UiTjRVJDZQ/2EIx2haSKoxyQlmo8NYCKZ+SsiQywx0Sa3ognBnV95EZpnFdepuHfn5Vo1j6MAJTiEY3DhAmpwC3VoAIFHeIZXeLOerBfr3fqYtS5Z+cwB/Cnr8wcbKZXI</latexit>

Symmetry generators in JT gravity

[P̂ , Ê] = �iB̂
<latexit sha1_base64="zADWhzdMMujiuPZX/ISMIum6hOg=">AAACBHicbZDLSgMxFIbPeK31Nuqym2ARXGiZEcFuhKIILivYC0yHkknTNjSTGZKMUIYu3Pgqblwo4taHcOfbmE5noa0HQj7+/xyS8wcxZ0o7zre1tLyyurZe2Chubm3v7Np7+00VJZLQBol4JNsBVpQzQRuaaU7bsaQ4DDhtBaPrqd96oFKxSNzrcUz9EA8E6zOCtZG6dsnrDLFG9ROU3Tc+ukSnLOOrrl12Kk5WaBHcHMqQV71rf3V6EUlCKjThWCnPdWLtp1hqRjidFDuJojEmIzygnkGBQ6r8NFtigo6M0kP9SJojNMrU3xMpDpUah4HpDLEeqnlvKv7neYnuV/2UiTjRVJDZQ/2EIx2haSKoxyQlmo8NYCKZ+SsiQywx0Sa3ognBnV95EZpnFdepuHfn5Vo1j6MAJTiEY3DhAmpwC3VoAIFHeIZXeLOerBfr3fqYtS5Z+cwB/Cnr8wcbTZXI</latexit><latexit sha1_base64="zADWhzdMMujiuPZX/ISMIum6hOg=">AAACBHicbZDLSgMxFIbPeK31Nuqym2ARXGiZEcFuhKIILivYC0yHkknTNjSTGZKMUIYu3Pgqblwo4taHcOfbmE5noa0HQj7+/xyS8wcxZ0o7zre1tLyyurZe2Chubm3v7Np7+00VJZLQBol4JNsBVpQzQRuaaU7bsaQ4DDhtBaPrqd96oFKxSNzrcUz9EA8E6zOCtZG6dsnrDLFG9ROU3Tc+ukSnLOOrrl12Kk5WaBHcHMqQV71rf3V6EUlCKjThWCnPdWLtp1hqRjidFDuJojEmIzygnkGBQ6r8NFtigo6M0kP9SJojNMrU3xMpDpUah4HpDLEeqnlvKv7neYnuV/2UiTjRVJDZQ/2EIx2haSKoxyQlmo8NYCKZ+SsiQywx0Sa3ognBnV95EZpnFdepuHfn5Vo1j6MAJTiEY3DhAmpwC3VoAIFHeIZXeLOerBfr3fqYtS5Z+cwB/Cnr8wcbTZXI</latexit><latexit sha1_base64="zADWhzdMMujiuPZX/ISMIum6hOg=">AAACBHicbZDLSgMxFIbPeK31Nuqym2ARXGiZEcFuhKIILivYC0yHkknTNjSTGZKMUIYu3Pgqblwo4taHcOfbmE5noa0HQj7+/xyS8wcxZ0o7zre1tLyyurZe2Chubm3v7Np7+00VJZLQBol4JNsBVpQzQRuaaU7bsaQ4DDhtBaPrqd96oFKxSNzrcUz9EA8E6zOCtZG6dsnrDLFG9ROU3Tc+ukSnLOOrrl12Kk5WaBHcHMqQV71rf3V6EUlCKjThWCnPdWLtp1hqRjidFDuJojEmIzygnkGBQ6r8NFtigo6M0kP9SJojNMrU3xMpDpUah4HpDLEeqnlvKv7neYnuV/2UiTjRVJDZQ/2EIx2haSKoxyQlmo8NYCKZ+SsiQywx0Sa3ognBnV95EZpnFdepuHfn5Vo1j6MAJTiEY3DhAmpwC3VoAIFHeIZXeLOerBfr3fqYtS5Z+cwB/Cnr8wcbTZXI</latexit><latexit sha1_base64="zADWhzdMMujiuPZX/ISMIum6hOg=">AAACBHicbZDLSgMxFIbPeK31Nuqym2ARXGiZEcFuhKIILivYC0yHkknTNjSTGZKMUIYu3Pgqblwo4taHcOfbmE5noa0HQj7+/xyS8wcxZ0o7zre1tLyyurZe2Chubm3v7Np7+00VJZLQBol4JNsBVpQzQRuaaU7bsaQ4DDhtBaPrqd96oFKxSNzrcUz9EA8E6zOCtZG6dsnrDLFG9ROU3Tc+ukSnLOOrrl12Kk5WaBHcHMqQV71rf3V6EUlCKjThWCnPdWLtp1hqRjidFDuJojEmIzygnkGBQ6r8NFtigo6M0kP9SJojNMrU3xMpDpUah4HpDLEeqnlvKv7neYnuV/2UiTjRVJDZQ/2EIx2haSKoxyQlmo8NYCKZ+SsiQywx0Sa3ognBnV95EZpnFdepuHfn5Vo1j6MAJTiEY3DhAmpwC3VoAIFHeIZXeLOerBfr3fqYtS5Z+cwB/Cnr8wcbTZXI</latexit>

[B̂, Ê] = iP̂
<latexit sha1_base64="2C6B5cCztmKDj+LfBHJifKRPkbo=">AAACA3icbVDLSgMxFM3UV62vqjvdBIvgQsqMCHYjFEVwWcE+YDqUTJppQzOZIbkjlKHgxl9x40IRt/6EO//GdDoLbT0QcjjnXJJ7/FhwDbb9bRWWlldW14rrpY3Nre2d8u5eS0eJoqxJIxGpjk80E1yyJnAQrBMrRkJfsLY/up767QemNI/kPYxj5oVkIHnAKQEj9coHbndIAF+d4uy+8fAl5hlt9MoVu2pnwIvEyUkF5TD5r24/oknIJFBBtHYdOwYvJQo4FWxS6iaaxYSOyIC5hkoSMu2l2Q4TfGyUPg4iZY4EnKm/J1ISaj0OfZMMCQz1vDcV//PcBIKal3IZJ8AknT0UJAJDhKeF4D5XjIIYG0Ko4uavmA6JIhRMbSVTgjO/8iJpnVUdu+rcnVfqtbyOIjpER+gEOegC1dEtaqAmougRPaNX9GY9WS/Wu/UxixasfGYf/YH1+QOqCJWR</latexit><latexit sha1_base64="2C6B5cCztmKDj+LfBHJifKRPkbo=">AAACA3icbVDLSgMxFM3UV62vqjvdBIvgQsqMCHYjFEVwWcE+YDqUTJppQzOZIbkjlKHgxl9x40IRt/6EO//GdDoLbT0QcjjnXJJ7/FhwDbb9bRWWlldW14rrpY3Nre2d8u5eS0eJoqxJIxGpjk80E1yyJnAQrBMrRkJfsLY/up767QemNI/kPYxj5oVkIHnAKQEj9coHbndIAF+d4uy+8fAl5hlt9MoVu2pnwIvEyUkF5TD5r24/oknIJFBBtHYdOwYvJQo4FWxS6iaaxYSOyIC5hkoSMu2l2Q4TfGyUPg4iZY4EnKm/J1ISaj0OfZMMCQz1vDcV//PcBIKal3IZJ8AknT0UJAJDhKeF4D5XjIIYG0Ko4uavmA6JIhRMbSVTgjO/8iJpnVUdu+rcnVfqtbyOIjpER+gEOegC1dEtaqAmougRPaNX9GY9WS/Wu/UxixasfGYf/YH1+QOqCJWR</latexit><latexit sha1_base64="2C6B5cCztmKDj+LfBHJifKRPkbo=">AAACA3icbVDLSgMxFM3UV62vqjvdBIvgQsqMCHYjFEVwWcE+YDqUTJppQzOZIbkjlKHgxl9x40IRt/6EO//GdDoLbT0QcjjnXJJ7/FhwDbb9bRWWlldW14rrpY3Nre2d8u5eS0eJoqxJIxGpjk80E1yyJnAQrBMrRkJfsLY/up767QemNI/kPYxj5oVkIHnAKQEj9coHbndIAF+d4uy+8fAl5hlt9MoVu2pnwIvEyUkF5TD5r24/oknIJFBBtHYdOwYvJQo4FWxS6iaaxYSOyIC5hkoSMu2l2Q4TfGyUPg4iZY4EnKm/J1ISaj0OfZMMCQz1vDcV//PcBIKal3IZJ8AknT0UJAJDhKeF4D5XjIIYG0Ko4uavmA6JIhRMbSVTgjO/8iJpnVUdu+rcnVfqtbyOIjpER+gEOegC1dEtaqAmougRPaNX9GY9WS/Wu/UxixasfGYf/YH1+QOqCJWR</latexit><latexit sha1_base64="2C6B5cCztmKDj+LfBHJifKRPkbo=">AAACA3icbVDLSgMxFM3UV62vqjvdBIvgQsqMCHYjFEVwWcE+YDqUTJppQzOZIbkjlKHgxl9x40IRt/6EO//GdDoLbT0QcjjnXJJ7/FhwDbb9bRWWlldW14rrpY3Nre2d8u5eS0eJoqxJIxGpjk80E1yyJnAQrBMrRkJfsLY/up767QemNI/kPYxj5oVkIHnAKQEj9coHbndIAF+d4uy+8fAl5hlt9MoVu2pnwIvEyUkF5TD5r24/oknIJFBBtHYdOwYvJQo4FWxS6iaaxYSOyIC5hkoSMu2l2Q4TfGyUPg4iZY4EnKm/J1ISaj0OfZMMCQz1vDcV//PcBIKal3IZJ8AknT0UJAJDhKeF4D5XjIIYG0Ko4uavmA6JIhRMbSVTgjO/8iJpnVUdu+rcnVfqtbyOIjpER+gEOegC1dEtaqAmougRPaNX9GY9WS/Wu/UxixasfGYf/YH1+QOqCJWR</latexit>

Xr
<latexit sha1_base64="lGitgEh14UJ1Dw00uy/ORu4gGo0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3egB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5AzikjbE=</latexit><latexit sha1_base64="lGitgEh14UJ1Dw00uy/ORu4gGo0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3egB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5AzikjbE=</latexit><latexit sha1_base64="lGitgEh14UJ1Dw00uy/ORu4gGo0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3egB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5AzikjbE=</latexit><latexit sha1_base64="lGitgEh14UJ1Dw00uy/ORu4gGo0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3egB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5AzikjbE=</latexit>

Xl
<latexit sha1_base64="Dfw/cB1xbeaYhjEUaDdKjTK4w+g=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3cgB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5Ay+Mjas=</latexit><latexit sha1_base64="Dfw/cB1xbeaYhjEUaDdKjTK4w+g=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3cgB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5Ay+Mjas=</latexit><latexit sha1_base64="Dfw/cB1xbeaYhjEUaDdKjTK4w+g=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3cgB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5Ay+Mjas=</latexit><latexit sha1_base64="Dfw/cB1xbeaYhjEUaDdKjTK4w+g=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3cgB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5Ay+Mjas=</latexit>

Xr
<latexit sha1_base64="lGitgEh14UJ1Dw00uy/ORu4gGo0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3egB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5AzikjbE=</latexit><latexit sha1_base64="lGitgEh14UJ1Dw00uy/ORu4gGo0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3egB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5AzikjbE=</latexit><latexit sha1_base64="lGitgEh14UJ1Dw00uy/ORu4gGo0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3egB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5AzikjbE=</latexit><latexit sha1_base64="lGitgEh14UJ1Dw00uy/ORu4gGo0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3egB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5AzikjbE=</latexit>

Xr
<latexit sha1_base64="lGitgEh14UJ1Dw00uy/ORu4gGo0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3egB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5AzikjbE=</latexit><latexit sha1_base64="lGitgEh14UJ1Dw00uy/ORu4gGo0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3egB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5AzikjbE=</latexit><latexit sha1_base64="lGitgEh14UJ1Dw00uy/ORu4gGo0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3egB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5AzikjbE=</latexit><latexit sha1_base64="lGitgEh14UJ1Dw00uy/ORu4gGo0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3egB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5AzikjbE=</latexit>

Xl
<latexit sha1_base64="Dfw/cB1xbeaYhjEUaDdKjTK4w+g=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3cgB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5Ay+Mjas=</latexit><latexit sha1_base64="Dfw/cB1xbeaYhjEUaDdKjTK4w+g=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3cgB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5Ay+Mjas=</latexit><latexit sha1_base64="Dfw/cB1xbeaYhjEUaDdKjTK4w+g=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3cgB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5Ay+Mjas=</latexit><latexit sha1_base64="Dfw/cB1xbeaYhjEUaDdKjTK4w+g=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3cgB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5Ay+Mjas=</latexit>

Xl
<latexit sha1_base64="Dfw/cB1xbeaYhjEUaDdKjTK4w+g=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3cgB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5Ay+Mjas=</latexit><latexit sha1_base64="Dfw/cB1xbeaYhjEUaDdKjTK4w+g=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3cgB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5Ay+Mjas=</latexit><latexit sha1_base64="Dfw/cB1xbeaYhjEUaDdKjTK4w+g=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3cgB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5Ay+Mjas=</latexit><latexit sha1_base64="Dfw/cB1xbeaYhjEUaDdKjTK4w+g=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3cgB9WaW3cXIOvEK0gNCrQG1a/+MGFZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4qy+vk3aj7rl17/6q1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c6L86787FsLTnFzCn8gfP5Ay+Mjas=</latexit>

B̂
<latexit sha1_base64="yFBCwhF0+5CZvNJRXtZJbDgMg9A=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOJsmY2ZllplcIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41rU4N4w2mpTbtiFouheINFCh5OzGcxpHkrWh8O/NbT9xYodUDThIexnSoxEAwik5qdkcUyU2vXPGr/hxklQQ5qUCOeq/81e1rlsZcIZPU2k7gJxhm1KBgkk9L3dTyhLIxHfKOo4rG3IbZ/NopOXNKnwy0caWQzNXfExmNrZ3EkeuMKY7ssjcT//M6KQ6uw0yoJEWu2GLRIJUENZm9TvrCcIZy4ghlRrhbCRtRQxm6gEouhGD55VXSvKgGfjW4v6zULvM4inACp3AOAVxBDe6gDg1g8AjP8ApvnvZevHfvY9Fa8PKZY/gD7/MH6tuOow==</latexit><latexit sha1_base64="yFBCwhF0+5CZvNJRXtZJbDgMg9A=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOJsmY2ZllplcIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41rU4N4w2mpTbtiFouheINFCh5OzGcxpHkrWh8O/NbT9xYodUDThIexnSoxEAwik5qdkcUyU2vXPGr/hxklQQ5qUCOeq/81e1rlsZcIZPU2k7gJxhm1KBgkk9L3dTyhLIxHfKOo4rG3IbZ/NopOXNKnwy0caWQzNXfExmNrZ3EkeuMKY7ssjcT//M6KQ6uw0yoJEWu2GLRIJUENZm9TvrCcIZy4ghlRrhbCRtRQxm6gEouhGD55VXSvKgGfjW4v6zULvM4inACp3AOAVxBDe6gDg1g8AjP8ApvnvZevHfvY9Fa8PKZY/gD7/MH6tuOow==</latexit><latexit sha1_base64="yFBCwhF0+5CZvNJRXtZJbDgMg9A=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOJsmY2ZllplcIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41rU4N4w2mpTbtiFouheINFCh5OzGcxpHkrWh8O/NbT9xYodUDThIexnSoxEAwik5qdkcUyU2vXPGr/hxklQQ5qUCOeq/81e1rlsZcIZPU2k7gJxhm1KBgkk9L3dTyhLIxHfKOo4rG3IbZ/NopOXNKnwy0caWQzNXfExmNrZ3EkeuMKY7ssjcT//M6KQ6uw0yoJEWu2GLRIJUENZm9TvrCcIZy4ghlRrhbCRtRQxm6gEouhGD55VXSvKgGfjW4v6zULvM4inACp3AOAVxBDe6gDg1g8AjP8ApvnvZevHfvY9Fa8PKZY/gD7/MH6tuOow==</latexit><latexit sha1_base64="yFBCwhF0+5CZvNJRXtZJbDgMg9A=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOJsmY2ZllplcIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41rU4N4w2mpTbtiFouheINFCh5OzGcxpHkrWh8O/NbT9xYodUDThIexnSoxEAwik5qdkcUyU2vXPGr/hxklQQ5qUCOeq/81e1rlsZcIZPU2k7gJxhm1KBgkk9L3dTyhLIxHfKOo4rG3IbZ/NopOXNKnwy0caWQzNXfExmNrZ3EkeuMKY7ssjcT//M6KQ6uw0yoJEWu2GLRIJUENZm9TvrCcIZy4ghlRrhbCRtRQxm6gEouhGD55VXSvKgGfjW4v6zULvM4inACp3AOAVxBDe6gDg1g8AjP8ApvnvZevHfvY9Fa8PKZY/gD7/MH6tuOow==</latexit>

P̂
<latexit sha1_base64="ZYmYu2I0RvtwyoQ/p+Rh7DVCDW0=">AAAB7XicbVBNSwMxFHxbv2r9qnr0EiyCp7IrBT0WvHisYFuhXSSbZtvYbLIkb4Wy9D948aCIV/+PN/+NabsHbR0IDDPzyHsTpVJY9P1vr7S2vrG5Vd6u7Ozu7R9UD486VmeG8TbTUpv7iFouheJtFCj5fWo4TSLJu9H4euZ3n7ixQqs7nKQ8TOhQiVgwik7q9EcUSeuhWvPr/hxklQQFqUEBl//qDzTLEq6QSWptL/BTDHNqUDDJp5V+ZnlK2ZgOec9RRRNuw3y+7ZScOWVAYm3cU0jm6u+JnCbWTpLIJROKI7vszcT/vF6G8VWYC5VmyBVbfBRnkqAms9PJQBjOUE4cocwItythI2ooQ1dQxZUQLJ+8SjoX9cCvB7eNWrNR1FGGEziFcwjgEppwAy1oA4NHeIZXePO09+K9ex+LaMkrZo7hD7zPHwAijrE=</latexit><latexit sha1_base64="ZYmYu2I0RvtwyoQ/p+Rh7DVCDW0=">AAAB7XicbVBNSwMxFHxbv2r9qnr0EiyCp7IrBT0WvHisYFuhXSSbZtvYbLIkb4Wy9D948aCIV/+PN/+NabsHbR0IDDPzyHsTpVJY9P1vr7S2vrG5Vd6u7Ozu7R9UD486VmeG8TbTUpv7iFouheJtFCj5fWo4TSLJu9H4euZ3n7ixQqs7nKQ8TOhQiVgwik7q9EcUSeuhWvPr/hxklQQFqUEBl//qDzTLEq6QSWptL/BTDHNqUDDJp5V+ZnlK2ZgOec9RRRNuw3y+7ZScOWVAYm3cU0jm6u+JnCbWTpLIJROKI7vszcT/vF6G8VWYC5VmyBVbfBRnkqAms9PJQBjOUE4cocwItythI2ooQ1dQxZUQLJ+8SjoX9cCvB7eNWrNR1FGGEziFcwjgEppwAy1oA4NHeIZXePO09+K9ex+LaMkrZo7hD7zPHwAijrE=</latexit><latexit sha1_base64="ZYmYu2I0RvtwyoQ/p+Rh7DVCDW0=">AAAB7XicbVBNSwMxFHxbv2r9qnr0EiyCp7IrBT0WvHisYFuhXSSbZtvYbLIkb4Wy9D948aCIV/+PN/+NabsHbR0IDDPzyHsTpVJY9P1vr7S2vrG5Vd6u7Ozu7R9UD486VmeG8TbTUpv7iFouheJtFCj5fWo4TSLJu9H4euZ3n7ixQqs7nKQ8TOhQiVgwik7q9EcUSeuhWvPr/hxklQQFqUEBl//qDzTLEq6QSWptL/BTDHNqUDDJp5V+ZnlK2ZgOec9RRRNuw3y+7ZScOWVAYm3cU0jm6u+JnCbWTpLIJROKI7vszcT/vF6G8VWYC5VmyBVbfBRnkqAms9PJQBjOUE4cocwItythI2ooQ1dQxZUQLJ+8SjoX9cCvB7eNWrNR1FGGEziFcwjgEppwAy1oA4NHeIZXePO09+K9ex+LaMkrZo7hD7zPHwAijrE=</latexit><latexit sha1_base64="ZYmYu2I0RvtwyoQ/p+Rh7DVCDW0=">AAAB7XicbVBNSwMxFHxbv2r9qnr0EiyCp7IrBT0WvHisYFuhXSSbZtvYbLIkb4Wy9D948aCIV/+PN/+NabsHbR0IDDPzyHsTpVJY9P1vr7S2vrG5Vd6u7Ozu7R9UD486VmeG8TbTUpv7iFouheJtFCj5fWo4TSLJu9H4euZ3n7ixQqs7nKQ8TOhQiVgwik7q9EcUSeuhWvPr/hxklQQFqUEBl//qDzTLEq6QSWptL/BTDHNqUDDJp5V+ZnlK2ZgOec9RRRNuw3y+7ZScOWVAYm3cU0jm6u+JnCbWTpLIJROKI7vszcT/vF6G8VWYC5VmyBVbfBRnkqAms9PJQBjOUE4cocwItythI2ooQ1dQxZUQLJ+8SjoX9cCvB7eNWrNR1FGGEziFcwjgEppwAy1oA4NHeIZXePO09+K9ex+LaMkrZo7hD7zPHwAijrE=</latexit>

Ê
<latexit sha1_base64="JUNRhpFK5WUmL9sCzf68WXNOHD4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeACB4jmAckS5idTJIxszPLTK8QlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlEhh0fe/vcLa+sbmVnG7tLO7t39QPjxqWp0axhtMS23aEbVcCsUbKFDydmI4jSPJW9H4Zua3nrixQqsHnCQ8jOlQiYFgFJ3U7I4oktteueJX/TnIKglyUoEc9V75q9vXLI25QiaptZ3ATzDMqEHBJJ+WuqnlCWVjOuQdRxWNuQ2z+bVTcuaUPhlo40ohmau/JzIaWzuJI9cZUxzZZW8m/ud1Uhxch5lQSYpcscWiQSoJajJ7nfSF4QzlxBHKjHC3EjaihjJ0AZVcCMHyy6ukeVEN/Gpwf1mpXeZxFOEETuEcAriCGtxBHRrA4BGe4RXePO29eO/ex6K14OUzx/AH3ucP72eOpg==</latexit><latexit sha1_base64="JUNRhpFK5WUmL9sCzf68WXNOHD4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeACB4jmAckS5idTJIxszPLTK8QlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlEhh0fe/vcLa+sbmVnG7tLO7t39QPjxqWp0axhtMS23aEbVcCsUbKFDydmI4jSPJW9H4Zua3nrixQqsHnCQ8jOlQiYFgFJ3U7I4oktteueJX/TnIKglyUoEc9V75q9vXLI25QiaptZ3ATzDMqEHBJJ+WuqnlCWVjOuQdRxWNuQ2z+bVTcuaUPhlo40ohmau/JzIaWzuJI9cZUxzZZW8m/ud1Uhxch5lQSYpcscWiQSoJajJ7nfSF4QzlxBHKjHC3EjaihjJ0AZVcCMHyy6ukeVEN/Gpwf1mpXeZxFOEETuEcAriCGtxBHRrA4BGe4RXePO29eO/ex6K14OUzx/AH3ucP72eOpg==</latexit><latexit sha1_base64="JUNRhpFK5WUmL9sCzf68WXNOHD4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeACB4jmAckS5idTJIxszPLTK8QlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlEhh0fe/vcLa+sbmVnG7tLO7t39QPjxqWp0axhtMS23aEbVcCsUbKFDydmI4jSPJW9H4Zua3nrixQqsHnCQ8jOlQiYFgFJ3U7I4oktteueJX/TnIKglyUoEc9V75q9vXLI25QiaptZ3ATzDMqEHBJJ+WuqnlCWVjOuQdRxWNuQ2z+bVTcuaUPhlo40ohmau/JzIaWzuJI9cZUxzZZW8m/ud1Uhxch5lQSYpcscWiQSoJajJ7nfSF4QzlxBHKjHC3EjaihjJ0AZVcCMHyy6ukeVEN/Gpwf1mpXeZxFOEETuEcAriCGtxBHRrA4BGe4RXePO29eO/ex6K14OUzx/AH3ucP72eOpg==</latexit><latexit sha1_base64="JUNRhpFK5WUmL9sCzf68WXNOHD4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeACB4jmAckS5idTJIxszPLTK8QlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlEhh0fe/vcLa+sbmVnG7tLO7t39QPjxqWp0axhtMS23aEbVcCsUbKFDydmI4jSPJW9H4Zua3nrixQqsHnCQ8jOlQiYFgFJ3U7I4oktteueJX/TnIKglyUoEc9V75q9vXLI25QiaptZ3ATzDMqEHBJJ+WuqnlCWVjOuQdRxWNuQ2z+bVTcuaUPhlo40ohmau/JzIaWzuJI9cZUxzZZW8m/ud1Uhxch5lQSYpcscWiQSoJajJ7nfSF4QzlxBHKjHC3EjaihjJ0AZVcCMHyy6ukeVEN/Gpwf1mpXeZxFOEETuEcAriCGtxBHRrA4BGe4RXePO29eO/ex6K14OUzx/AH3ucP72eOpg==</latexit>



B̂ =
�

2⇡
(Hr �Hl)

<latexit sha1_base64="0DVStKNzM5g1C6CLbIsZJkGj9Ig=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoC0tSBLsRim66rGAf0IQwmU7aoZMHMzdCCf0BN/6KGxeKuHXvzr9x2mah1QMXDufcy733+IngCizryyisrK6tbxQ3S1vbO7t75v5BR8WppKxNYxHLnk8UEzxibeAgWC+RjIS+YF1/fDPzu/dMKh5HdzBJmBuSYcQDTgloyTNPnBEBfI2vsBNIQjPHZ0CmWc1J+LTS9OR50xNnnlm2qtYc+C+xc1JGOVqe+ekMYpqGLAIqiFJ920rAzYgETgWblpxUsYTQMRmyvqYRCZlys/k3U3yqlQEOYqkrAjxXf05kJFRqEvq6MyQwUsveTPzP66cQ1N2MR0kKLKKLRUEqMMR4Fg0ecMkoiIkmhEqub8V0RHQqoAMs6RDs5Zf/kk6taltV+/ai3KjncRTRETpGFWSjS9RATdRCbUTRA3pCL+jVeDSejTfjfdFaMPKZQ/QLxsc3X+uacg==</latexit><latexit sha1_base64="0DVStKNzM5g1C6CLbIsZJkGj9Ig=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoC0tSBLsRim66rGAf0IQwmU7aoZMHMzdCCf0BN/6KGxeKuHXvzr9x2mah1QMXDufcy733+IngCizryyisrK6tbxQ3S1vbO7t75v5BR8WppKxNYxHLnk8UEzxibeAgWC+RjIS+YF1/fDPzu/dMKh5HdzBJmBuSYcQDTgloyTNPnBEBfI2vsBNIQjPHZ0CmWc1J+LTS9OR50xNnnlm2qtYc+C+xc1JGOVqe+ekMYpqGLAIqiFJ920rAzYgETgWblpxUsYTQMRmyvqYRCZlys/k3U3yqlQEOYqkrAjxXf05kJFRqEvq6MyQwUsveTPzP66cQ1N2MR0kKLKKLRUEqMMR4Fg0ecMkoiIkmhEqub8V0RHQqoAMs6RDs5Zf/kk6taltV+/ai3KjncRTRETpGFWSjS9RATdRCbUTRA3pCL+jVeDSejTfjfdFaMPKZQ/QLxsc3X+uacg==</latexit><latexit sha1_base64="0DVStKNzM5g1C6CLbIsZJkGj9Ig=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoC0tSBLsRim66rGAf0IQwmU7aoZMHMzdCCf0BN/6KGxeKuHXvzr9x2mah1QMXDufcy733+IngCizryyisrK6tbxQ3S1vbO7t75v5BR8WppKxNYxHLnk8UEzxibeAgWC+RjIS+YF1/fDPzu/dMKh5HdzBJmBuSYcQDTgloyTNPnBEBfI2vsBNIQjPHZ0CmWc1J+LTS9OR50xNnnlm2qtYc+C+xc1JGOVqe+ekMYpqGLAIqiFJ920rAzYgETgWblpxUsYTQMRmyvqYRCZlys/k3U3yqlQEOYqkrAjxXf05kJFRqEvq6MyQwUsveTPzP66cQ1N2MR0kKLKKLRUEqMMR4Fg0ecMkoiIkmhEqub8V0RHQqoAMs6RDs5Zf/kk6taltV+/ai3KjncRTRETpGFWSjS9RATdRCbUTRA3pCL+jVeDSejTfjfdFaMPKZQ/QLxsc3X+uacg==</latexit><latexit sha1_base64="0DVStKNzM5g1C6CLbIsZJkGj9Ig=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoC0tSBLsRim66rGAf0IQwmU7aoZMHMzdCCf0BN/6KGxeKuHXvzr9x2mah1QMXDufcy733+IngCizryyisrK6tbxQ3S1vbO7t75v5BR8WppKxNYxHLnk8UEzxibeAgWC+RjIS+YF1/fDPzu/dMKh5HdzBJmBuSYcQDTgloyTNPnBEBfI2vsBNIQjPHZ0CmWc1J+LTS9OR50xNnnlm2qtYc+C+xc1JGOVqe+ekMYpqGLAIqiFJ920rAzYgETgWblpxUsYTQMRmyvqYRCZlys/k3U3yqlQEOYqkrAjxXf05kJFRqEvq6MyQwUsveTPzP66cQ1N2MR0kKLKKLRUEqMMR4Fg0ecMkoiIkmhEqub8V0RHQqoAMs6RDs5Zf/kk6taltV+/ai3KjncRTRETpGFWSjS9RATdRCbUTRA3pCL+jVeDSejTfjfdFaMPKZQ/QLxsc3X+uacg==</latexit>
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<latexit sha1_base64="yGjB+2mfi3C4xXtyACP5HQVCYU8="></latexit><latexit sha1_base64="yGjB+2mfi3C4xXtyACP5HQVCYU8="></latexit><latexit sha1_base64="yGjB+2mfi3C4xXtyACP5HQVCYU8="></latexit><latexit sha1_base64="yGjB+2mfi3C4xXtyACP5HQVCYU8="></latexit>
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<latexit sha1_base64="LO3SYAYShvLP3dLk1BHFyHB9Qw0="></latexit><latexit sha1_base64="LO3SYAYShvLP3dLk1BHFyHB9Qw0="></latexit><latexit sha1_base64="LO3SYAYShvLP3dLk1BHFyHB9Qw0="></latexit><latexit sha1_base64="LO3SYAYShvLP3dLk1BHFyHB9Qw0="></latexit>

µ

J =
↵s

�

✓
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�J

◆2 1

G(�2 )
<latexit sha1_base64="Zpy3W5AZb19V6F4nuW0LnubYJyU="></latexit><latexit sha1_base64="Zpy3W5AZb19V6F4nuW0LnubYJyU="></latexit><latexit sha1_base64="Zpy3W5AZb19V6F4nuW0LnubYJyU="></latexit><latexit sha1_base64="Zpy3W5AZb19V6F4nuW0LnubYJyU="></latexit>

S�(Ur) =
�

2↵s

�J
2⇡

hTFD|U†
r (Ê � B̂)Ur|TFDi

<latexit sha1_base64="owlacg84u5avPXjpjzSjNPn1KPU="></latexit><latexit sha1_base64="owlacg84u5avPXjpjzSjNPn1KPU="></latexit><latexit sha1_base64="owlacg84u5avPXjpjzSjNPn1KPU="></latexit><latexit sha1_base64="owlacg84u5avPXjpjzSjNPn1KPU="></latexit>

Approximate symmetry generators in SYK
X.-L. Qi, arXiv:1804.00491J. Maldacena,

S�(U) = ��1
�

h
hTFD|U†

r ŜUr|TFDi � hTFD|Ŝ|TFDi
i

<latexit sha1_base64="TGP/9BcVXGd57IigG/1YTFlcoVk="></latexit><latexit sha1_base64="TGP/9BcVXGd57IigG/1YTFlcoVk="></latexit><latexit sha1_base64="TGP/9BcVXGd57IigG/1YTFlcoVk="></latexit><latexit sha1_base64="TGP/9BcVXGd57IigG/1YTFlcoVk="></latexit>

�� = 2G(
�

2
)

<latexit sha1_base64="iyoLybZj9u3Q5AeCfgdLdNqyR+U=">AAACDXicbVA9SwNBEN3zM8avqKXNYhRiE+6CqI0QsNAygvmAXAh7m7lkyd4Hu3NCOPIHbPwrNhaK2Nrb+W/cJFdo4oOBx3szzMzzYik02va3tbS8srq2ntvIb25t7+wW9vYbOkoUhzqPZKRaHtMgRQh1FCihFStggSeh6Q2vJ37zAZQWUXiPoxg6AeuHwhecoZG6hWO3BxJZN3U9QDamV7RyU3J9xXimpJXxabdQtMv2FHSROBkpkgy1buHL7UU8CSBELpnWbceOsZMyhYJLGOfdREPM+JD1oW1oyALQnXT6zZieGKVH/UiZCpFO1d8TKQu0HgWe6QwYDvS8NxH/89oJ+pedVIRxghDy2SI/kRQjOomG9oQCjnJkCONKmFspHzATBZoA8yYEZ/7lRdKolB277NydFavnWRw5ckiOSIk45IJUyS2pkTrh5JE8k1fyZj1ZL9a79TFrXbKymQPyB9bnD2g3mxU=</latexit><latexit sha1_base64="iyoLybZj9u3Q5AeCfgdLdNqyR+U=">AAACDXicbVA9SwNBEN3zM8avqKXNYhRiE+6CqI0QsNAygvmAXAh7m7lkyd4Hu3NCOPIHbPwrNhaK2Nrb+W/cJFdo4oOBx3szzMzzYik02va3tbS8srq2ntvIb25t7+wW9vYbOkoUhzqPZKRaHtMgRQh1FCihFStggSeh6Q2vJ37zAZQWUXiPoxg6AeuHwhecoZG6hWO3BxJZN3U9QDamV7RyU3J9xXimpJXxabdQtMv2FHSROBkpkgy1buHL7UU8CSBELpnWbceOsZMyhYJLGOfdREPM+JD1oW1oyALQnXT6zZieGKVH/UiZCpFO1d8TKQu0HgWe6QwYDvS8NxH/89oJ+pedVIRxghDy2SI/kRQjOomG9oQCjnJkCONKmFspHzATBZoA8yYEZ/7lRdKolB277NydFavnWRw5ckiOSIk45IJUyS2pkTrh5JE8k1fyZj1ZL9a79TFrXbKymQPyB9bnD2g3mxU=</latexit><latexit sha1_base64="iyoLybZj9u3Q5AeCfgdLdNqyR+U=">AAACDXicbVA9SwNBEN3zM8avqKXNYhRiE+6CqI0QsNAygvmAXAh7m7lkyd4Hu3NCOPIHbPwrNhaK2Nrb+W/cJFdo4oOBx3szzMzzYik02va3tbS8srq2ntvIb25t7+wW9vYbOkoUhzqPZKRaHtMgRQh1FCihFStggSeh6Q2vJ37zAZQWUXiPoxg6AeuHwhecoZG6hWO3BxJZN3U9QDamV7RyU3J9xXimpJXxabdQtMv2FHSROBkpkgy1buHL7UU8CSBELpnWbceOsZMyhYJLGOfdREPM+JD1oW1oyALQnXT6zZieGKVH/UiZCpFO1d8TKQu0HgWe6QwYDvS8NxH/89oJ+pedVIRxghDy2SI/kRQjOomG9oQCjnJkCONKmFspHzATBZoA8yYEZ/7lRdKolB277NydFavnWRw5ckiOSIk45IJUyS2pkTrh5JE8k1fyZj1ZL9a79TFrXbKymQPyB9bnD2g3mxU=</latexit><latexit sha1_base64="iyoLybZj9u3Q5AeCfgdLdNqyR+U=">AAACDXicbVA9SwNBEN3zM8avqKXNYhRiE+6CqI0QsNAygvmAXAh7m7lkyd4Hu3NCOPIHbPwrNhaK2Nrb+W/cJFdo4oOBx3szzMzzYik02va3tbS8srq2ntvIb25t7+wW9vYbOkoUhzqPZKRaHtMgRQh1FCihFStggSeh6Q2vJ37zAZQWUXiPoxg6AeuHwhecoZG6hWO3BxJZN3U9QDamV7RyU3J9xXimpJXxabdQtMv2FHSROBkpkgy1buHL7UU8CSBELpnWbceOsZMyhYJLGOfdREPM+JD1oW1oyALQnXT6zZieGKVH/UiZCpFO1d8TKQu0HgWe6QwYDvS8NxH/89oJ+pedVIRxghDy2SI/kRQjOomG9oQCjnJkCONKmFspHzATBZoA8yYEZ/7lRdKolB277NydFavnWRw5ckiOSIk45IJUyS2pkTrh5JE8k1fyZj1ZL9a79TFrXbKymQPyB9bnD2g3mxU=</latexit>
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<latexit sha1_base64="dygVwTQwZq6iW5XuLMMQbLwG5rI=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0UQhJAUUTdCwY0rqWgf0KRhMp20004ezEyEEvIXbvwVNy4Ucas7/8ZpmoW2Hrjcwzn3MnOPFzMqpGl+a6Wl5ZXVtfJ6ZWNza3tH391riSjhmDRxxCLe8ZAgjIakKalkpBNzggKPkbY3vpr67QfCBY3CezmJiROgQUh9ipFUkqsb9hBJeAfhJbRFErgjSO1YUJf1RnnnvdGJ7XOE05ssrWWuXjUNMwdcJFZBqqBAw9W/7H6Ek4CEEjMkRNcyY+mkiEuKGckqdiJIjPAYDUhX0RAFRDhpflcGj5TSh37EVYUS5urvjRQFQkwCT00GSA7FvDcV//O6ifQvnJSGcSJJiGcP+QmDMoLTkGCfcoIlmyiCMKfqrxAPkUpBqigrKgRr/uRF0qoZlmlYt6fV+lkRRxkcgENwDCxwDurgGjRAE2DwCJ7BK3jTnrQX7V37mI2WtGJnH/yB9vkD7ZSfJg==</latexit><latexit sha1_base64="dygVwTQwZq6iW5XuLMMQbLwG5rI=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0UQhJAUUTdCwY0rqWgf0KRhMp20004ezEyEEvIXbvwVNy4Ucas7/8ZpmoW2Hrjcwzn3MnOPFzMqpGl+a6Wl5ZXVtfJ6ZWNza3tH391riSjhmDRxxCLe8ZAgjIakKalkpBNzggKPkbY3vpr67QfCBY3CezmJiROgQUh9ipFUkqsb9hBJeAfhJbRFErgjSO1YUJf1RnnnvdGJ7XOE05ssrWWuXjUNMwdcJFZBqqBAw9W/7H6Ek4CEEjMkRNcyY+mkiEuKGckqdiJIjPAYDUhX0RAFRDhpflcGj5TSh37EVYUS5urvjRQFQkwCT00GSA7FvDcV//O6ifQvnJSGcSJJiGcP+QmDMoLTkGCfcoIlmyiCMKfqrxAPkUpBqigrKgRr/uRF0qoZlmlYt6fV+lkRRxkcgENwDCxwDurgGjRAE2DwCJ7BK3jTnrQX7V37mI2WtGJnH/yB9vkD7ZSfJg==</latexit><latexit sha1_base64="dygVwTQwZq6iW5XuLMMQbLwG5rI=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0UQhJAUUTdCwY0rqWgf0KRhMp20004ezEyEEvIXbvwVNy4Ucas7/8ZpmoW2Hrjcwzn3MnOPFzMqpGl+a6Wl5ZXVtfJ6ZWNza3tH391riSjhmDRxxCLe8ZAgjIakKalkpBNzggKPkbY3vpr67QfCBY3CezmJiROgQUh9ipFUkqsb9hBJeAfhJbRFErgjSO1YUJf1RnnnvdGJ7XOE05ssrWWuXjUNMwdcJFZBqqBAw9W/7H6Ek4CEEjMkRNcyY+mkiEuKGckqdiJIjPAYDUhX0RAFRDhpflcGj5TSh37EVYUS5urvjRQFQkwCT00GSA7FvDcV//O6ifQvnJSGcSJJiGcP+QmDMoLTkGCfcoIlmyiCMKfqrxAPkUpBqigrKgRr/uRF0qoZlmlYt6fV+lkRRxkcgENwDCxwDurgGjRAE2DwCJ7BK3jTnrQX7V37mI2WtGJnH/yB9vkD7ZSfJg==</latexit><latexit sha1_base64="dygVwTQwZq6iW5XuLMMQbLwG5rI=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0UQhJAUUTdCwY0rqWgf0KRhMp20004ezEyEEvIXbvwVNy4Ucas7/8ZpmoW2Hrjcwzn3MnOPFzMqpGl+a6Wl5ZXVtfJ6ZWNza3tH391riSjhmDRxxCLe8ZAgjIakKalkpBNzggKPkbY3vpr67QfCBY3CezmJiROgQUh9ipFUkqsb9hBJeAfhJbRFErgjSO1YUJf1RnnnvdGJ7XOE05ssrWWuXjUNMwdcJFZBqqBAw9W/7H6Ek4CEEjMkRNcyY+mkiEuKGckqdiJIjPAYDUhX0RAFRDhpflcGj5TSh37EVYUS5urvjRQFQkwCT00GSA7FvDcV//O6ifQvnJSGcSJJiGcP+QmDMoLTkGCfcoIlmyiCMKfqrxAPkUpBqigrKgRr/uRF0qoZlmlYt6fV+lkRRxkcgENwDCxwDurgGjRAE2DwCJ7BK3jTnrQX7V37mI2WtGJnH/yB9vkD7ZSfJg==</latexit>
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<latexit sha1_base64="rcypRimZizA/7JvNnTszymF8SWo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ6yAZqUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AWVsjdA=</latexit><latexit sha1_base64="rcypRimZizA/7JvNnTszymF8SWo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ6yAZqUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AWVsjdA=</latexit><latexit sha1_base64="rcypRimZizA/7JvNnTszymF8SWo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ6yAZqUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AWVsjdA=</latexit><latexit sha1_base64="rcypRimZizA/7JvNnTszymF8SWo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ6yAZqUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AWVsjdA=</latexit>
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⌘
=

 
�

1

tan 't�'b

2

,�i�
sin 't+'b

2

sin 't�'b

2

,�
cos 't+'b

2

sin 't�'b

2

!

<latexit sha1_base64="sXcIa/eQQkQ1eYyoolly1210sbE="></latexit><latexit sha1_base64="sXcIa/eQQkQ1eYyoolly1210sbE="></latexit><latexit sha1_base64="sXcIa/eQQkQ1eYyoolly1210sbE="></latexit><latexit sha1_base64="sXcIa/eQQkQ1eYyoolly1210sbE="></latexit>
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<latexit sha1_base64="rcypRimZizA/7JvNnTszymF8SWo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ6yAZqUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AWVsjdA=</latexit><latexit sha1_base64="rcypRimZizA/7JvNnTszymF8SWo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ6yAZqUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AWVsjdA=</latexit><latexit sha1_base64="rcypRimZizA/7JvNnTszymF8SWo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ6yAZqUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AWVsjdA=</latexit><latexit sha1_base64="rcypRimZizA/7JvNnTszymF8SWo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ6yAZqUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AWVsjdA=</latexit>
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<latexit sha1_base64="zmH5dqvroG+H8wHB2kPp+saYd38="></latexit><latexit sha1_base64="zmH5dqvroG+H8wHB2kPp+saYd38="></latexit><latexit sha1_base64="zmH5dqvroG+H8wHB2kPp+saYd38="></latexit><latexit sha1_base64="zmH5dqvroG+H8wHB2kPp+saYd38="></latexit>
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<latexit sha1_base64="RIuCTBgbtL1o2HhPMr5zcH9WqU8="></latexit><latexit sha1_base64="RIuCTBgbtL1o2HhPMr5zcH9WqU8="></latexit><latexit sha1_base64="RIuCTBgbtL1o2HhPMr5zcH9WqU8="></latexit><latexit sha1_base64="RIuCTBgbtL1o2HhPMr5zcH9WqU8="></latexit>

W
<latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit><latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit><latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit><latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit>

W
<latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit><latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit><latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit><latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit>

V
<latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit><latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit><latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit><latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit>

V
<latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit><latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit><latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit><latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit>

�i⌧
<latexit sha1_base64="uD63Fhe1mGDtj8mLD7a+YiBWTXU="></latexit><latexit sha1_base64="uD63Fhe1mGDtj8mLD7a+YiBWTXU="></latexit><latexit sha1_base64="uD63Fhe1mGDtj8mLD7a+YiBWTXU="></latexit><latexit sha1_base64="uD63Fhe1mGDtj8mLD7a+YiBWTXU="></latexit>

t
<latexit sha1_base64="8xNF3p6kKjPVomyNe2PlHxSOWnE="></latexit><latexit sha1_base64="8xNF3p6kKjPVomyNe2PlHxSOWnE="></latexit><latexit sha1_base64="8xNF3p6kKjPVomyNe2PlHxSOWnE="></latexit><latexit sha1_base64="8xNF3p6kKjPVomyNe2PlHxSOWnE="></latexit>
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<latexit sha1_base64="QsKxm+fkV8+xj3OAS3l6V8TOiuk="></latexit><latexit sha1_base64="QsKxm+fkV8+xj3OAS3l6V8TOiuk="></latexit><latexit sha1_base64="QsKxm+fkV8+xj3OAS3l6V8TOiuk="></latexit><latexit sha1_base64="QsKxm+fkV8+xj3OAS3l6V8TOiuk="></latexit>

W
<latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit><latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit><latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit><latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit>

W
<latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit><latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit><latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit><latexit sha1_base64="vZJWNVY7v1vFP78YsDzYj08zSfg="></latexit>

V
<latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit><latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit><latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit><latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit>

V
<latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit><latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit><latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit><latexit sha1_base64="3kB3ivhEdliW9tSO0X++G9RM6zk="></latexit>�i⌧

<latexit sha1_base64="uD63Fhe1mGDtj8mLD7a+YiBWTXU="></latexit><latexit sha1_base64="uD63Fhe1mGDtj8mLD7a+YiBWTXU="></latexit><latexit sha1_base64="uD63Fhe1mGDtj8mLD7a+YiBWTXU="></latexit><latexit sha1_base64="uD63Fhe1mGDtj8mLD7a+YiBWTXU="></latexit>

t
<latexit sha1_base64="8xNF3p6kKjPVomyNe2PlHxSOWnE="></latexit><latexit sha1_base64="8xNF3p6kKjPVomyNe2PlHxSOWnE="></latexit><latexit sha1_base64="8xNF3p6kKjPVomyNe2PlHxSOWnE="></latexit><latexit sha1_base64="8xNF3p6kKjPVomyNe2PlHxSOWnE="></latexit>
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<latexit sha1_base64="I5KTukkMCbE0dyNIOQHEP27unqI="></latexit><latexit sha1_base64="I5KTukkMCbE0dyNIOQHEP27unqI="></latexit><latexit sha1_base64="I5KTukkMCbE0dyNIOQHEP27unqI="></latexit><latexit sha1_base64="I5KTukkMCbE0dyNIOQHEP27unqI="></latexit>

 
<latexit sha1_base64="4a/V3fQdarwdRb/sgWBWtC37m4U=">AAAB63icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84BkCbOTSTJkZnaZ6RXCkl/w4kERr/6QN//G2WQPmljQUFR1090VJVJY9P1vb2Nza3tnt7RX3j84PDqunJy2bZwaxlsslrHpRtRyKTRvoUDJu4nhVEWSd6LpXe53nrixItaPOEt4qOhYi5FgFHOpn1gxqFT9mr8AWSdBQapQoDmofPWHMUsV18gktbYX+AmGGTUomOTzcj+1PKFsSse856imitswW9w6J5dOGZJRbFxpJAv190RGlbUzFblORXFiV71c/M/rpTiqh5nQSYpcs+WiUSoJxiR/nAyF4QzlzBHKjHC3EjahhjJ08ZRdCMHqy+ukfV0L/FrwcFNt1Is4SnAOF3AFAdxCA+6hCS1gMIFneIU3T3kv3rv3sWzd8IqZM/gD7/MHIT2OQA==</latexit><latexit sha1_base64="4a/V3fQdarwdRb/sgWBWtC37m4U=">AAAB63icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84BkCbOTSTJkZnaZ6RXCkl/w4kERr/6QN//G2WQPmljQUFR1090VJVJY9P1vb2Nza3tnt7RX3j84PDqunJy2bZwaxlsslrHpRtRyKTRvoUDJu4nhVEWSd6LpXe53nrixItaPOEt4qOhYi5FgFHOpn1gxqFT9mr8AWSdBQapQoDmofPWHMUsV18gktbYX+AmGGTUomOTzcj+1PKFsSse856imitswW9w6J5dOGZJRbFxpJAv190RGlbUzFblORXFiV71c/M/rpTiqh5nQSYpcs+WiUSoJxiR/nAyF4QzlzBHKjHC3EjahhjJ08ZRdCMHqy+ukfV0L/FrwcFNt1Is4SnAOF3AFAdxCA+6hCS1gMIFneIU3T3kv3rv3sWzd8IqZM/gD7/MHIT2OQA==</latexit><latexit sha1_base64="4a/V3fQdarwdRb/sgWBWtC37m4U=">AAAB63icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84BkCbOTSTJkZnaZ6RXCkl/w4kERr/6QN//G2WQPmljQUFR1090VJVJY9P1vb2Nza3tnt7RX3j84PDqunJy2bZwaxlsslrHpRtRyKTRvoUDJu4nhVEWSd6LpXe53nrixItaPOEt4qOhYi5FgFHOpn1gxqFT9mr8AWSdBQapQoDmofPWHMUsV18gktbYX+AmGGTUomOTzcj+1PKFsSse856imitswW9w6J5dOGZJRbFxpJAv190RGlbUzFblORXFiV71c/M/rpTiqh5nQSYpcs+WiUSoJxiR/nAyF4QzlzBHKjHC3EjahhjJ08ZRdCMHqy+ukfV0L/FrwcFNt1Is4SnAOF3AFAdxCA+6hCS1gMIFneIU3T3kv3rv3sWzd8IqZM/gD7/MHIT2OQA==</latexit><latexit sha1_base64="4a/V3fQdarwdRb/sgWBWtC37m4U=">AAAB63icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84BkCbOTSTJkZnaZ6RXCkl/w4kERr/6QN//G2WQPmljQUFR1090VJVJY9P1vb2Nza3tnt7RX3j84PDqunJy2bZwaxlsslrHpRtRyKTRvoUDJu4nhVEWSd6LpXe53nrixItaPOEt4qOhYi5FgFHOpn1gxqFT9mr8AWSdBQapQoDmofPWHMUsV18gktbYX+AmGGTUomOTzcj+1PKFsSse856imitswW9w6J5dOGZJRbFxpJAv190RGlbUzFblORXFiV71c/M/rpTiqh5nQSYpcs+WiUSoJxiR/nAyF4QzlzBHKjHC3EjahhjJ08ZRdCMHqy+ukfV0L/FrwcFNt1Is4SnAOF3AFAdxCA+6hCS1gMIFneIU3T3kv3rv3sWzd8IqZM/gD7/MHIT2OQA==</latexit>

 
<latexit sha1_base64="4a/V3fQdarwdRb/sgWBWtC37m4U=">AAAB63icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84BkCbOTSTJkZnaZ6RXCkl/w4kERr/6QN//G2WQPmljQUFR1090VJVJY9P1vb2Nza3tnt7RX3j84PDqunJy2bZwaxlsslrHpRtRyKTRvoUDJu4nhVEWSd6LpXe53nrixItaPOEt4qOhYi5FgFHOpn1gxqFT9mr8AWSdBQapQoDmofPWHMUsV18gktbYX+AmGGTUomOTzcj+1PKFsSse856imitswW9w6J5dOGZJRbFxpJAv190RGlbUzFblORXFiV71c/M/rpTiqh5nQSYpcs+WiUSoJxiR/nAyF4QzlzBHKjHC3EjahhjJ08ZRdCMHqy+ukfV0L/FrwcFNt1Is4SnAOF3AFAdxCA+6hCS1gMIFneIU3T3kv3rv3sWzd8IqZM/gD7/MHIT2OQA==</latexit><latexit sha1_base64="4a/V3fQdarwdRb/sgWBWtC37m4U=">AAAB63icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84BkCbOTSTJkZnaZ6RXCkl/w4kERr/6QN//G2WQPmljQUFR1090VJVJY9P1vb2Nza3tnt7RX3j84PDqunJy2bZwaxlsslrHpRtRyKTRvoUDJu4nhVEWSd6LpXe53nrixItaPOEt4qOhYi5FgFHOpn1gxqFT9mr8AWSdBQapQoDmofPWHMUsV18gktbYX+AmGGTUomOTzcj+1PKFsSse856imitswW9w6J5dOGZJRbFxpJAv190RGlbUzFblORXFiV71c/M/rpTiqh5nQSYpcs+WiUSoJxiR/nAyF4QzlzBHKjHC3EjahhjJ08ZRdCMHqy+ukfV0L/FrwcFNt1Is4SnAOF3AFAdxCA+6hCS1gMIFneIU3T3kv3rv3sWzd8IqZM/gD7/MHIT2OQA==</latexit><latexit sha1_base64="4a/V3fQdarwdRb/sgWBWtC37m4U=">AAAB63icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84BkCbOTSTJkZnaZ6RXCkl/w4kERr/6QN//G2WQPmljQUFR1090VJVJY9P1vb2Nza3tnt7RX3j84PDqunJy2bZwaxlsslrHpRtRyKTRvoUDJu4nhVEWSd6LpXe53nrixItaPOEt4qOhYi5FgFHOpn1gxqFT9mr8AWSdBQapQoDmofPWHMUsV18gktbYX+AmGGTUomOTzcj+1PKFsSse856imitswW9w6J5dOGZJRbFxpJAv190RGlbUzFblORXFiV71c/M/rpTiqh5nQSYpcs+WiUSoJxiR/nAyF4QzlzBHKjHC3EjahhjJ08ZRdCMHqy+ukfV0L/FrwcFNt1Is4SnAOF3AFAdxCA+6hCS1gMIFneIU3T3kv3rv3sWzd8IqZM/gD7/MHIT2OQA==</latexit><latexit sha1_base64="4a/V3fQdarwdRb/sgWBWtC37m4U=">AAAB63icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84BkCbOTSTJkZnaZ6RXCkl/w4kERr/6QN//G2WQPmljQUFR1090VJVJY9P1vb2Nza3tnt7RX3j84PDqunJy2bZwaxlsslrHpRtRyKTRvoUDJu4nhVEWSd6LpXe53nrixItaPOEt4qOhYi5FgFHOpn1gxqFT9mr8AWSdBQapQoDmofPWHMUsV18gktbYX+AmGGTUomOTzcj+1PKFsSse856imitswW9w6J5dOGZJRbFxpJAv190RGlbUzFblORXFiV71c/M/rpTiqh5nQSYpcs+WiUSoJxiR/nAyF4QzlzBHKjHC3EjahhjJ08ZRdCMHqy+ukfV0L/FrwcFNt1Is4SnAOF3AFAdxCA+6hCS1gMIFneIU3T3kv3rv3sWzd8IqZM/gD7/MHIT2OQA==</latexit>



ThroatRindler

⇢
<latexit sha1_base64="Y2kfa3M71Ketkk9TBRujmG9L408="></latexit><latexit sha1_base64="Y2kfa3M71Ketkk9TBRujmG9L408="></latexit><latexit sha1_base64="Y2kfa3M71Ketkk9TBRujmG9L408="></latexit><latexit sha1_base64="Y2kfa3M71Ketkk9TBRujmG9L408="></latexit>

Example 2

⇢m
<latexit sha1_base64="9DwOF6izk0jaa+zivOgaxX9Smug=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPT1SfdH3q0EtmAOtkrAgVSjQ6PtfvYEimaDSEo6N6YZBaqMca8sIp9NKLzM0xWSMh7TrqMSCmiifXztFZ04ZoERpV9Kiufp7IsfCmImIXafAdmSWvZn4n9fNbHId5UymmaWSLBYlGUdWodnraMA0JZZPHMFEM3crIiOsMbEuoIoLIVx+eZW0LmphUAvvL6v1myKOMpzAKZxDCFdQhztoQBMIPMIzvMKbp7wX7937WLSWvGLmGP7A+/wBomqPJw==</latexit><latexit sha1_base64="9DwOF6izk0jaa+zivOgaxX9Smug=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPT1SfdH3q0EtmAOtkrAgVSjQ6PtfvYEimaDSEo6N6YZBaqMca8sIp9NKLzM0xWSMh7TrqMSCmiifXztFZ04ZoERpV9Kiufp7IsfCmImIXafAdmSWvZn4n9fNbHId5UymmaWSLBYlGUdWodnraMA0JZZPHMFEM3crIiOsMbEuoIoLIVx+eZW0LmphUAvvL6v1myKOMpzAKZxDCFdQhztoQBMIPMIzvMKbp7wX7937WLSWvGLmGP7A+/wBomqPJw==</latexit><latexit sha1_base64="9DwOF6izk0jaa+zivOgaxX9Smug=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPT1SfdH3q0EtmAOtkrAgVSjQ6PtfvYEimaDSEo6N6YZBaqMca8sIp9NKLzM0xWSMh7TrqMSCmiifXztFZ04ZoERpV9Kiufp7IsfCmImIXafAdmSWvZn4n9fNbHId5UymmaWSLBYlGUdWodnraMA0JZZPHMFEM3crIiOsMbEuoIoLIVx+eZW0LmphUAvvL6v1myKOMpzAKZxDCFdQhztoQBMIPMIzvMKbp7wX7937WLSWvGLmGP7A+/wBomqPJw==</latexit><latexit sha1_base64="9DwOF6izk0jaa+zivOgaxX9Smug=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPT1SfdH3q0EtmAOtkrAgVSjQ6PtfvYEimaDSEo6N6YZBaqMca8sIp9NKLzM0xWSMh7TrqMSCmiifXztFZ04ZoERpV9Kiufp7IsfCmImIXafAdmSWvZn4n9fNbHId5UymmaWSLBYlGUdWodnraMA0JZZPHMFEM3crIiOsMbEuoIoLIVx+eZW0LmphUAvvL6v1myKOMpzAKZxDCFdQhztoQBMIPMIzvMKbp7wX7937WLSWvGLmGP7A+/wBomqPJw==</latexit>

⇢m = � log
⇣
tan(

't

2
)
⌘

<latexit sha1_base64="Co1NThykw7dhdVKr8093WYgH5hw=">AAACHXicbVBNSwMxEM36WetX1aOXYBHag2VXRL0IghePFawtNGXJptluMJssyaxQlv4RL/4VLx4U8eBF/DemtQetPhh4vDfDzLwok8KC7396c/MLi0vLpZXy6tr6xmZla/vG6tww3mJaatOJqOVSKN4CAZJ3MsNpGknejm4vxn77jhsrtLqGYcZ7KR0oEQtGwUlh5YiYRIcpPsMHROoBkTyGGgGqaiQ2lBXkjposESGMisNRnRgxSKAeVqp+w58A/yXBlFTRFM2w8k76muUpV8AktbYb+Bn0CmpAMMlHZZJbnlF2Swe866iiKbe9YvLdCO87pY9jbVwpwBP150RBU2uHaeQ6UwqJnfXG4n9eN4f4tFcIleXAFfteFOcSg8bjqHBfGM5ADh2hzAh3K2YJdamAC7TsQghmX/5Lbg4bgd8Iro6q58fTOEpoF+2hGgrQCTpHl6iJWoihe/SIntGL9+A9ea/e23frnDed2UG/4H18ATHKofU=</latexit><latexit sha1_base64="Co1NThykw7dhdVKr8093WYgH5hw=">AAACHXicbVBNSwMxEM36WetX1aOXYBHag2VXRL0IghePFawtNGXJptluMJssyaxQlv4RL/4VLx4U8eBF/DemtQetPhh4vDfDzLwok8KC7396c/MLi0vLpZXy6tr6xmZla/vG6tww3mJaatOJqOVSKN4CAZJ3MsNpGknejm4vxn77jhsrtLqGYcZ7KR0oEQtGwUlh5YiYRIcpPsMHROoBkTyGGgGqaiQ2lBXkjposESGMisNRnRgxSKAeVqp+w58A/yXBlFTRFM2w8k76muUpV8AktbYb+Bn0CmpAMMlHZZJbnlF2Swe866iiKbe9YvLdCO87pY9jbVwpwBP150RBU2uHaeQ6UwqJnfXG4n9eN4f4tFcIleXAFfteFOcSg8bjqHBfGM5ADh2hzAh3K2YJdamAC7TsQghmX/5Lbg4bgd8Iro6q58fTOEpoF+2hGgrQCTpHl6iJWoihe/SIntGL9+A9ea/e23frnDed2UG/4H18ATHKofU=</latexit><latexit sha1_base64="Co1NThykw7dhdVKr8093WYgH5hw=">AAACHXicbVBNSwMxEM36WetX1aOXYBHag2VXRL0IghePFawtNGXJptluMJssyaxQlv4RL/4VLx4U8eBF/DemtQetPhh4vDfDzLwok8KC7396c/MLi0vLpZXy6tr6xmZla/vG6tww3mJaatOJqOVSKN4CAZJ3MsNpGknejm4vxn77jhsrtLqGYcZ7KR0oEQtGwUlh5YiYRIcpPsMHROoBkTyGGgGqaiQ2lBXkjposESGMisNRnRgxSKAeVqp+w58A/yXBlFTRFM2w8k76muUpV8AktbYb+Bn0CmpAMMlHZZJbnlF2Swe866iiKbe9YvLdCO87pY9jbVwpwBP150RBU2uHaeQ6UwqJnfXG4n9eN4f4tFcIleXAFfteFOcSg8bjqHBfGM5ADh2hzAh3K2YJdamAC7TsQghmX/5Lbg4bgd8Iro6q58fTOEpoF+2hGgrQCTpHl6iJWoihe/SIntGL9+A9ea/e23frnDed2UG/4H18ATHKofU=</latexit><latexit sha1_base64="Co1NThykw7dhdVKr8093WYgH5hw=">AAACHXicbVBNSwMxEM36WetX1aOXYBHag2VXRL0IghePFawtNGXJptluMJssyaxQlv4RL/4VLx4U8eBF/DemtQetPhh4vDfDzLwok8KC7396c/MLi0vLpZXy6tr6xmZla/vG6tww3mJaatOJqOVSKN4CAZJ3MsNpGknejm4vxn77jhsrtLqGYcZ7KR0oEQtGwUlh5YiYRIcpPsMHROoBkTyGGgGqaiQ2lBXkjposESGMisNRnRgxSKAeVqp+w58A/yXBlFTRFM2w8k76muUpV8AktbYb+Bn0CmpAMMlHZZJbnlF2Swe866iiKbe9YvLdCO87pY9jbVwpwBP150RBU2uHaeQ6UwqJnfXG4n9eN4f4tFcIleXAFfteFOcSg8bjqHBfGM5ADh2hzAh3K2YJdamAC7TsQghmX/5Lbg4bgd8Iro6q58fTOEpoF+2hGgrQCTpHl6iJWoihe/SIntGL9+A9ea/e23frnDed2UG/4H18ATHKofU=</latexit>

⇣
B̂, P̂ , Ê

⌘
= (� sinh ⇢m, 0,� cosh ⇢m)

<latexit sha1_base64="Q3W2mlGjtvQOsPWnhq6Lz9xKinU="></latexit><latexit sha1_base64="Q3W2mlGjtvQOsPWnhq6Lz9xKinU="></latexit><latexit sha1_base64="Q3W2mlGjtvQOsPWnhq6Lz9xKinU="></latexit><latexit sha1_base64="Q3W2mlGjtvQOsPWnhq6Lz9xKinU="></latexit>

S�(⇢m) =
�2

2↵s

�J
2⇡

e�⇢m

<latexit sha1_base64="Rwj+S1HST9XZMaMH1mfWCQ+hjw8="></latexit><latexit sha1_base64="Rwj+S1HST9XZMaMH1mfWCQ+hjw8="></latexit><latexit sha1_base64="Rwj+S1HST9XZMaMH1mfWCQ+hjw8="></latexit><latexit sha1_base64="Rwj+S1HST9XZMaMH1mfWCQ+hjw8="></latexit>

=) �̃J
<latexit sha1_base64="eKFykYq4cZFyvJ4htFE2DI/33G0=">AAACEHicbVA9SwNBEN3z2/gVtbRZDKJVuBNBS9FGxELBqJALYW4zSRb3do/dOSUc+Qk2/hUbC0VsLe38N25iCr8eDDzem2FmXpIp6SgMP4Kx8YnJqemZ2dLc/MLiUnl55cKZ3AqsCaOMvUrAoZIaayRJ4VVmEdJE4WVyfTjwL2/QOmn0OfUybKTQ0bItBZCXmuXN+MTojpWdLoG15pbHJFUL4wQJeJwCdQWo4rjfLFfCajgE/0uiEamwEU6b5fe4ZUSeoiahwLl6FGbUKMCSFAr7pTh3mIG4hg7WPdWQomsUw4f6fMMrLd421pcmPlS/TxSQOtdLE985ONH99gbif149p/Zeo5A6ywm1+FrUzhUnwwfp8Ja0KEj1PAFhpb+Viy5YEOQzLPkQot8v/yUX29UorEZnO5X9g1EcM2yNrbMtFrFdts+O2CmrMcHu2AN7Ys/BffAYvASvX61jwWhmlf1A8PYJicOdhA==</latexit><latexit sha1_base64="eKFykYq4cZFyvJ4htFE2DI/33G0=">AAACEHicbVA9SwNBEN3z2/gVtbRZDKJVuBNBS9FGxELBqJALYW4zSRb3do/dOSUc+Qk2/hUbC0VsLe38N25iCr8eDDzem2FmXpIp6SgMP4Kx8YnJqemZ2dLc/MLiUnl55cKZ3AqsCaOMvUrAoZIaayRJ4VVmEdJE4WVyfTjwL2/QOmn0OfUybKTQ0bItBZCXmuXN+MTojpWdLoG15pbHJFUL4wQJeJwCdQWo4rjfLFfCajgE/0uiEamwEU6b5fe4ZUSeoiahwLl6FGbUKMCSFAr7pTh3mIG4hg7WPdWQomsUw4f6fMMrLd421pcmPlS/TxSQOtdLE985ONH99gbif149p/Zeo5A6ywm1+FrUzhUnwwfp8Ja0KEj1PAFhpb+Viy5YEOQzLPkQot8v/yUX29UorEZnO5X9g1EcM2yNrbMtFrFdts+O2CmrMcHu2AN7Ys/BffAYvASvX61jwWhmlf1A8PYJicOdhA==</latexit><latexit sha1_base64="eKFykYq4cZFyvJ4htFE2DI/33G0=">AAACEHicbVA9SwNBEN3z2/gVtbRZDKJVuBNBS9FGxELBqJALYW4zSRb3do/dOSUc+Qk2/hUbC0VsLe38N25iCr8eDDzem2FmXpIp6SgMP4Kx8YnJqemZ2dLc/MLiUnl55cKZ3AqsCaOMvUrAoZIaayRJ4VVmEdJE4WVyfTjwL2/QOmn0OfUybKTQ0bItBZCXmuXN+MTojpWdLoG15pbHJFUL4wQJeJwCdQWo4rjfLFfCajgE/0uiEamwEU6b5fe4ZUSeoiahwLl6FGbUKMCSFAr7pTh3mIG4hg7WPdWQomsUw4f6fMMrLd421pcmPlS/TxSQOtdLE985ONH99gbif149p/Zeo5A6ywm1+FrUzhUnwwfp8Ja0KEj1PAFhpb+Viy5YEOQzLPkQot8v/yUX29UorEZnO5X9g1EcM2yNrbMtFrFdts+O2CmrMcHu2AN7Ys/BffAYvASvX61jwWhmlf1A8PYJicOdhA==</latexit><latexit sha1_base64="eKFykYq4cZFyvJ4htFE2DI/33G0=">AAACEHicbVA9SwNBEN3z2/gVtbRZDKJVuBNBS9FGxELBqJALYW4zSRb3do/dOSUc+Qk2/hUbC0VsLe38N25iCr8eDDzem2FmXpIp6SgMP4Kx8YnJqemZ2dLc/MLiUnl55cKZ3AqsCaOMvUrAoZIaayRJ4VVmEdJE4WVyfTjwL2/QOmn0OfUybKTQ0bItBZCXmuXN+MTojpWdLoG15pbHJFUL4wQJeJwCdQWo4rjfLFfCajgE/0uiEamwEU6b5fe4ZUSeoiahwLl6FGbUKMCSFAr7pTh3mIG4hg7WPdWQomsUw4f6fMMrLd421pcmPlS/TxSQOtdLE985ONH99gbif149p/Zeo5A6ywm1+FrUzhUnwwfp8Ja0KEj1PAFhpb+Viy5YEOQzLPkQot8v/yUX29UorEZnO5X9g1EcM2yNrbMtFrFdts+O2CmrMcHu2AN7Ys/BffAYvASvX61jwWhmlf1A8PYJicOdhA==</latexit>



Size growth from SL(2) algebra

d

d⇢
S�( ̃(⇢)) =

�2

2↵s

�J
2⇡

2hTFD| ̃(⇢)[iP̂ , Ê � B̂] ̃(⇢)|TFDi
<latexit sha1_base64="ZXwkj1NIcND/bc+knySNdAWLcl8="></latexit><latexit sha1_base64="ZXwkj1NIcND/bc+knySNdAWLcl8="></latexit><latexit sha1_base64="ZXwkj1NIcND/bc+knySNdAWLcl8="></latexit><latexit sha1_base64="ZXwkj1NIcND/bc+knySNdAWLcl8="></latexit>

= �S�( ̃(⇢))
<latexit sha1_base64="ZMlwVyYy13Ga+1TfMKPe0bY7Y5U=">AAACBnicbVDLSgNBEJyNrxhfqx5FWAxCcjDsiqgXIeDFY0TzgOwSZiedZMjsg5leISw5efFXvHhQxKvf4M2/cZLsQRMLGoqqbrq7/Fhwhbb9beSWlldW1/LrhY3Nre0dc3evoaJEMqizSESy5VMFgodQR44CWrEEGvgCmv7weuI3H0AqHoX3OIrBC2g/5D3OKGqpYx5endx1UtcHpOOSi1x0wY0VL7lyEJXLHbNoV+wprEXiZKRIMtQ65pfbjVgSQIhMUKXajh2jl1KJnAkYF9xEQUzZkPahrWlIA1BeOn1jbB1rpWv1IqkrRGuq/p5IaaDUKPB1Z0BxoOa9ifif106wd+mlPIwThJDNFvUSYWFkTTKxulwCQzHShDLJ9a0WG1BJGerkCjoEZ/7lRdI4rTh2xbk9K1bPszjy5IAckRJxyAWpkhtSI3XCyCN5Jq/kzXgyXox342PWmjOymX3yB8bnDw1MmCo=</latexit><latexit sha1_base64="ZMlwVyYy13Ga+1TfMKPe0bY7Y5U=">AAACBnicbVDLSgNBEJyNrxhfqx5FWAxCcjDsiqgXIeDFY0TzgOwSZiedZMjsg5leISw5efFXvHhQxKvf4M2/cZLsQRMLGoqqbrq7/Fhwhbb9beSWlldW1/LrhY3Nre0dc3evoaJEMqizSESy5VMFgodQR44CWrEEGvgCmv7weuI3H0AqHoX3OIrBC2g/5D3OKGqpYx5endx1UtcHpOOSi1x0wY0VL7lyEJXLHbNoV+wprEXiZKRIMtQ65pfbjVgSQIhMUKXajh2jl1KJnAkYF9xEQUzZkPahrWlIA1BeOn1jbB1rpWv1IqkrRGuq/p5IaaDUKPB1Z0BxoOa9ifif106wd+mlPIwThJDNFvUSYWFkTTKxulwCQzHShDLJ9a0WG1BJGerkCjoEZ/7lRdI4rTh2xbk9K1bPszjy5IAckRJxyAWpkhtSI3XCyCN5Jq/kzXgyXox342PWmjOymX3yB8bnDw1MmCo=</latexit><latexit sha1_base64="ZMlwVyYy13Ga+1TfMKPe0bY7Y5U=">AAACBnicbVDLSgNBEJyNrxhfqx5FWAxCcjDsiqgXIeDFY0TzgOwSZiedZMjsg5leISw5efFXvHhQxKvf4M2/cZLsQRMLGoqqbrq7/Fhwhbb9beSWlldW1/LrhY3Nre0dc3evoaJEMqizSESy5VMFgodQR44CWrEEGvgCmv7weuI3H0AqHoX3OIrBC2g/5D3OKGqpYx5endx1UtcHpOOSi1x0wY0VL7lyEJXLHbNoV+wprEXiZKRIMtQ65pfbjVgSQIhMUKXajh2jl1KJnAkYF9xEQUzZkPahrWlIA1BeOn1jbB1rpWv1IqkrRGuq/p5IaaDUKPB1Z0BxoOa9ifif106wd+mlPIwThJDNFvUSYWFkTTKxulwCQzHShDLJ9a0WG1BJGerkCjoEZ/7lRdI4rTh2xbk9K1bPszjy5IAckRJxyAWpkhtSI3XCyCN5Jq/kzXgyXox342PWmjOymX3yB8bnDw1MmCo=</latexit><latexit sha1_base64="ZMlwVyYy13Ga+1TfMKPe0bY7Y5U=">AAACBnicbVDLSgNBEJyNrxhfqx5FWAxCcjDsiqgXIeDFY0TzgOwSZiedZMjsg5leISw5efFXvHhQxKvf4M2/cZLsQRMLGoqqbrq7/Fhwhbb9beSWlldW1/LrhY3Nre0dc3evoaJEMqizSESy5VMFgodQR44CWrEEGvgCmv7weuI3H0AqHoX3OIrBC2g/5D3OKGqpYx5endx1UtcHpOOSi1x0wY0VL7lyEJXLHbNoV+wprEXiZKRIMtQ65pfbjVgSQIhMUKXajh2jl1KJnAkYF9xEQUzZkPahrWlIA1BeOn1jbB1rpWv1IqkrRGuq/p5IaaDUKPB1Z0BxoOa9ifif106wd+mlPIwThJDNFvUSYWFkTTKxulwCQzHShDLJ9a0WG1BJGerkCjoEZ/7lRdI4rTh2xbk9K1bPszjy5IAckRJxyAWpkhtSI3XCyCN5Jq/kzXgyXox342PWmjOymX3yB8bnDw1MmCo=</latexit>

[P̂ , Ê � B̂] = i(Ê � B̂)
<latexit sha1_base64="UMC9iAecyy12ltzn7EdF4if1CGc=">AAACE3icbVDLSgMxFL1TX7W+Rl26CRahipYZEXUjFEVwWcE+YDqUTJq2oZkHSUYoQ//Bjb/ixoUibt24829Mp7OwrQfCPZxzLzf3eBFnUlnWj5FbWFxaXsmvFtbWNza3zO2dugxjQWiNhDwUTQ9LyllAa4opTpuRoNj3OG14g5ux33ikQrIweFDDiLo+7gWsywhWWmqbR06rjxWqHqO03p6k5dpFV4iVpqTDtlm0ylYKNE/sjBQhQ7Vtfrc6IYl9GijCsZSObUXKTbBQjHA6KrRiSSNMBrhHHU0D7FPpJulNI3SglQ7qhkK/QKFU/TuRYF/Koe/pTh+rvpz1xuJ/nhOr7qWbsCCKFQ3IZFE35kiFaBwQ6jBBieJDTTARTP8VkT4WmCgdY0GHYM+ePE/qp2XbKtv3Z8XKeRZHHvZgH0pgwwVU4A6qUAMCT/ACb/BuPBuvxofxOWnNGdnMLkzB+PoFqsua0w==</latexit><latexit sha1_base64="UMC9iAecyy12ltzn7EdF4if1CGc=">AAACE3icbVDLSgMxFL1TX7W+Rl26CRahipYZEXUjFEVwWcE+YDqUTJq2oZkHSUYoQ//Bjb/ixoUibt24829Mp7OwrQfCPZxzLzf3eBFnUlnWj5FbWFxaXsmvFtbWNza3zO2dugxjQWiNhDwUTQ9LyllAa4opTpuRoNj3OG14g5ux33ikQrIweFDDiLo+7gWsywhWWmqbR06rjxWqHqO03p6k5dpFV4iVpqTDtlm0ylYKNE/sjBQhQ7Vtfrc6IYl9GijCsZSObUXKTbBQjHA6KrRiSSNMBrhHHU0D7FPpJulNI3SglQ7qhkK/QKFU/TuRYF/Koe/pTh+rvpz1xuJ/nhOr7qWbsCCKFQ3IZFE35kiFaBwQ6jBBieJDTTARTP8VkT4WmCgdY0GHYM+ePE/qp2XbKtv3Z8XKeRZHHvZgH0pgwwVU4A6qUAMCT/ACb/BuPBuvxofxOWnNGdnMLkzB+PoFqsua0w==</latexit><latexit sha1_base64="UMC9iAecyy12ltzn7EdF4if1CGc=">AAACE3icbVDLSgMxFL1TX7W+Rl26CRahipYZEXUjFEVwWcE+YDqUTJq2oZkHSUYoQ//Bjb/ixoUibt24829Mp7OwrQfCPZxzLzf3eBFnUlnWj5FbWFxaXsmvFtbWNza3zO2dugxjQWiNhDwUTQ9LyllAa4opTpuRoNj3OG14g5ux33ikQrIweFDDiLo+7gWsywhWWmqbR06rjxWqHqO03p6k5dpFV4iVpqTDtlm0ylYKNE/sjBQhQ7Vtfrc6IYl9GijCsZSObUXKTbBQjHA6KrRiSSNMBrhHHU0D7FPpJulNI3SglQ7qhkK/QKFU/TuRYF/Koe/pTh+rvpz1xuJ/nhOr7qWbsCCKFQ3IZFE35kiFaBwQ6jBBieJDTTARTP8VkT4WmCgdY0GHYM+ePE/qp2XbKtv3Z8XKeRZHHvZgH0pgwwVU4A6qUAMCT/ACb/BuPBuvxofxOWnNGdnMLkzB+PoFqsua0w==</latexit><latexit sha1_base64="UMC9iAecyy12ltzn7EdF4if1CGc=">AAACE3icbVDLSgMxFL1TX7W+Rl26CRahipYZEXUjFEVwWcE+YDqUTJq2oZkHSUYoQ//Bjb/ixoUibt24829Mp7OwrQfCPZxzLzf3eBFnUlnWj5FbWFxaXsmvFtbWNza3zO2dugxjQWiNhDwUTQ9LyllAa4opTpuRoNj3OG14g5ux33ikQrIweFDDiLo+7gWsywhWWmqbR06rjxWqHqO03p6k5dpFV4iVpqTDtlm0ylYKNE/sjBQhQ7Vtfrc6IYl9GijCsZSObUXKTbBQjHA6KrRiSSNMBrhHHU0D7FPpJulNI3SglQ7qhkK/QKFU/TuRYF/Koe/pTh+rvpz1xuJ/nhOr7qWbsCCKFQ3IZFE35kiFaBwQ6jBBieJDTTARTP8VkT4WmCgdY0GHYM+ePE/qp2XbKtv3Z8XKeRZHHvZgH0pgwwVU4A6qUAMCT/ACb/BuPBuvxofxOWnNGdnMLkzB+PoFqsua0w==</latexit>

Example 1 revisited

(d)(a) (b) (c)

ThroatRindler

⇢
<latexit sha1_base64="Y2kfa3M71Ketkk9TBRujmG9L408="></latexit><latexit sha1_base64="Y2kfa3M71Ketkk9TBRujmG9L408="></latexit><latexit sha1_base64="Y2kfa3M71Ketkk9TBRujmG9L408="></latexit><latexit sha1_base64="Y2kfa3M71Ketkk9TBRujmG9L408="></latexit>

Example 2 revisited

 ̃(⇢) = e�iP̂ (⇢�⇢b) eiP̂ (⇢�⇢b)
<latexit sha1_base64="1hveut08RtbtOpNasG4UKPMC/3k=">AAACNHicbVDLSgMxFM3UV62vUZdugkWwC8uMiLoRCm4ENxXsAzq1ZNJbG5p5kNwRytCPcuOHuBHBhSJu/QYzbRdqeyDhcM65JPf4sRQaHefVyi0sLi2v5FcLa+sbm1v29k5dR4niUOORjFTTZxqkCKGGAiU0YwUs8CU0/MFl5jceQGkRhbc4jKEdsPtQ9ARnaKSOfe2hkF3wYi0OPdWPSvSCwl16JLw+Q1qlY/Eouzp+aZTFMnu+27GLTtkZg84Sd0qKZIpqx372uhFPAgiRS6Z1y3VibKdMoeASRgUv0RAzPmD30DI0ZAHodjpeekQPjNKlvUiZEyIdq78nUhZoPQx8kwwY9vV/LxPnea0Ee+ftVIRxghDyyUO9RFKMaNYg7QoFHOXQEMaVMH+lvM8U42h6LpgS3P8rz5L6cdl1yu7NSbFyOq0jT/bIPjkkLjkjFXJFqqRGOHkkL+SdfFhP1pv1aX1NojlrOrNL/sD6/gHe16m3</latexit><latexit sha1_base64="1hveut08RtbtOpNasG4UKPMC/3k=">AAACNHicbVDLSgMxFM3UV62vUZdugkWwC8uMiLoRCm4ENxXsAzq1ZNJbG5p5kNwRytCPcuOHuBHBhSJu/QYzbRdqeyDhcM65JPf4sRQaHefVyi0sLi2v5FcLa+sbm1v29k5dR4niUOORjFTTZxqkCKGGAiU0YwUs8CU0/MFl5jceQGkRhbc4jKEdsPtQ9ARnaKSOfe2hkF3wYi0OPdWPSvSCwl16JLw+Q1qlY/Eouzp+aZTFMnu+27GLTtkZg84Sd0qKZIpqx372uhFPAgiRS6Z1y3VibKdMoeASRgUv0RAzPmD30DI0ZAHodjpeekQPjNKlvUiZEyIdq78nUhZoPQx8kwwY9vV/LxPnea0Ee+ftVIRxghDyyUO9RFKMaNYg7QoFHOXQEMaVMH+lvM8U42h6LpgS3P8rz5L6cdl1yu7NSbFyOq0jT/bIPjkkLjkjFXJFqqRGOHkkL+SdfFhP1pv1aX1NojlrOrNL/sD6/gHe16m3</latexit><latexit sha1_base64="1hveut08RtbtOpNasG4UKPMC/3k=">AAACNHicbVDLSgMxFM3UV62vUZdugkWwC8uMiLoRCm4ENxXsAzq1ZNJbG5p5kNwRytCPcuOHuBHBhSJu/QYzbRdqeyDhcM65JPf4sRQaHefVyi0sLi2v5FcLa+sbm1v29k5dR4niUOORjFTTZxqkCKGGAiU0YwUs8CU0/MFl5jceQGkRhbc4jKEdsPtQ9ARnaKSOfe2hkF3wYi0OPdWPSvSCwl16JLw+Q1qlY/Eouzp+aZTFMnu+27GLTtkZg84Sd0qKZIpqx372uhFPAgiRS6Z1y3VibKdMoeASRgUv0RAzPmD30DI0ZAHodjpeekQPjNKlvUiZEyIdq78nUhZoPQx8kwwY9vV/LxPnea0Ee+ftVIRxghDyyUO9RFKMaNYg7QoFHOXQEMaVMH+lvM8U42h6LpgS3P8rz5L6cdl1yu7NSbFyOq0jT/bIPjkkLjkjFXJFqqRGOHkkL+SdfFhP1pv1aX1NojlrOrNL/sD6/gHe16m3</latexit><latexit sha1_base64="1hveut08RtbtOpNasG4UKPMC/3k=">AAACNHicbVDLSgMxFM3UV62vUZdugkWwC8uMiLoRCm4ENxXsAzq1ZNJbG5p5kNwRytCPcuOHuBHBhSJu/QYzbRdqeyDhcM65JPf4sRQaHefVyi0sLi2v5FcLa+sbm1v29k5dR4niUOORjFTTZxqkCKGGAiU0YwUs8CU0/MFl5jceQGkRhbc4jKEdsPtQ9ARnaKSOfe2hkF3wYi0OPdWPSvSCwl16JLw+Q1qlY/Eouzp+aZTFMnu+27GLTtkZg84Sd0qKZIpqx372uhFPAgiRS6Z1y3VibKdMoeASRgUv0RAzPmD30DI0ZAHodjpeekQPjNKlvUiZEyIdq78nUhZoPQx8kwwY9vV/LxPnea0Ee+ftVIRxghDyyUO9RFKMaNYg7QoFHOXQEMaVMH+lvM8U42h6LpgS3P8rz5L6cdl1yu7NSbFyOq0jT/bIPjkkLjkjFXJFqqRGOHkkL+SdfFhP1pv1aX1NojlrOrNL/sD6/gHe16m3</latexit>

@S�(U(ur))

@ur
= �i

�

2↵s

�J
2⇡

hUr(ur)
†

2⇡

�
B̂, Ê � B̂

�
Ur(ur)i =

�

2↵s
J hUr(ur)

†P̂Ur(ur)i
<latexit sha1_base64="j2Ge/FccrBTBgiO9rK8N1iGfVHE="></latexit><latexit sha1_base64="j2Ge/FccrBTBgiO9rK8N1iGfVHE="></latexit><latexit sha1_base64="j2Ge/FccrBTBgiO9rK8N1iGfVHE="></latexit><latexit sha1_base64="j2Ge/FccrBTBgiO9rK8N1iGfVHE="></latexit>



Saturation of symmetry generators

(d)(a) (b) (c)
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<latexit sha1_base64="9dUScXsCehJEAdJVA/Vyc5SplxI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoC2sigl0W3Lis1D6gCWEynbRDJw9mboQSsnXjr7hxoYhb/8Cdf+O0zUKrBy4czrmXe+/xE8EVWNaXUVpZXVvfKG9WtrZ3dvfM/YOuilNJWYfGIpZ9nygmeMQ6wEGwfiIZCX3Bev7keub37plUPI7uYJowNySjiAecEtCSZ+LWuSNYADUnkIRm7bO2Z+WZk/DckXw0hlPPrFp1aw78l9gFqaICLc/8dIYxTUMWARVEqYFtJeBmRAKnguUVJ1UsIXRCRmygaURCptxs/kmOT7QyxEEsdUWA5+rPiYyESk1DX3eGBMZq2ZuJ/3mDFIKGm/EoSYFFdLEoSAWGGM9iwUMuGQUx1YRQyfWtmI6JjgR0eBUdgr388l/SvajbVt2+vaw2G0UcZXSEjlEN2egKNdENaqEOougBPaEX9Go8Gs/Gm/G+aC0Zxcwh+gXj4xu9HZmx</latexit><latexit sha1_base64="9dUScXsCehJEAdJVA/Vyc5SplxI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoC2sigl0W3Lis1D6gCWEynbRDJw9mboQSsnXjr7hxoYhb/8Cdf+O0zUKrBy4czrmXe+/xE8EVWNaXUVpZXVvfKG9WtrZ3dvfM/YOuilNJWYfGIpZ9nygmeMQ6wEGwfiIZCX3Bev7keub37plUPI7uYJowNySjiAecEtCSZ+LWuSNYADUnkIRm7bO2Z+WZk/DckXw0hlPPrFp1aw78l9gFqaICLc/8dIYxTUMWARVEqYFtJeBmRAKnguUVJ1UsIXRCRmygaURCptxs/kmOT7QyxEEsdUWA5+rPiYyESk1DX3eGBMZq2ZuJ/3mDFIKGm/EoSYFFdLEoSAWGGM9iwUMuGQUx1YRQyfWtmI6JjgR0eBUdgr388l/SvajbVt2+vaw2G0UcZXSEjlEN2egKNdENaqEOougBPaEX9Go8Gs/Gm/G+aC0Zxcwh+gXj4xu9HZmx</latexit><latexit sha1_base64="9dUScXsCehJEAdJVA/Vyc5SplxI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoC2sigl0W3Lis1D6gCWEynbRDJw9mboQSsnXjr7hxoYhb/8Cdf+O0zUKrBy4czrmXe+/xE8EVWNaXUVpZXVvfKG9WtrZ3dvfM/YOuilNJWYfGIpZ9nygmeMQ6wEGwfiIZCX3Bev7keub37plUPI7uYJowNySjiAecEtCSZ+LWuSNYADUnkIRm7bO2Z+WZk/DckXw0hlPPrFp1aw78l9gFqaICLc/8dIYxTUMWARVEqYFtJeBmRAKnguUVJ1UsIXRCRmygaURCptxs/kmOT7QyxEEsdUWA5+rPiYyESk1DX3eGBMZq2ZuJ/3mDFIKGm/EoSYFFdLEoSAWGGM9iwUMuGQUx1YRQyfWtmI6JjgR0eBUdgr388l/SvajbVt2+vaw2G0UcZXSEjlEN2egKNdENaqEOougBPaEX9Go8Gs/Gm/G+aC0Zxcwh+gXj4xu9HZmx</latexit><latexit sha1_base64="9dUScXsCehJEAdJVA/Vyc5SplxI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoC2sigl0W3Lis1D6gCWEynbRDJw9mboQSsnXjr7hxoYhb/8Cdf+O0zUKrBy4czrmXe+/xE8EVWNaXUVpZXVvfKG9WtrZ3dvfM/YOuilNJWYfGIpZ9nygmeMQ6wEGwfiIZCX3Bev7keub37plUPI7uYJowNySjiAecEtCSZ+LWuSNYADUnkIRm7bO2Z+WZk/DckXw0hlPPrFp1aw78l9gFqaICLc/8dIYxTUMWARVEqYFtJeBmRAKnguUVJ1UsIXRCRmygaURCptxs/kmOT7QyxEEsdUWA5+rPiYyESk1DX3eGBMZq2ZuJ/3mDFIKGm/EoSYFFdLEoSAWGGM9iwUMuGQUx1YRQyfWtmI6JjgR0eBUdgr388l/SvajbVt2+vaw2G0UcZXSEjlEN2egKNdENaqEOougBPaEX9Go8Gs/Gm/G+aC0Zxcwh+gXj4xu9HZmx</latexit>

5 10 15

0.2

0.4

0.6

0.8

1.0

E/

✓
S � S0

⇡

◆

<latexit sha1_base64="G05VsfHP++JaLLyrrb4Ldcyu0LA=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoC2sigl0WRHBZqX1AE8pkOmmHTh7M3AglZOvGX3HjQhG3/oE7/8Zpm4W2HrhwOOde7r3HiwVXYFnfRmFldW19o7hZ2tre2d0z9w/aKkokZS0aiUh2PaKY4CFrAQfBurFkJPAE63jj66nfeWBS8Si8h0nM3IAMQ+5zSkBLfRPfnDuC+VBxfElo2jxr9q0sdWKeOZIPR3DaN8tW1ZoBLxM7J2WUo9E3v5xBRJOAhUAFUapnWzG4KZHAqWBZyUkUiwkdkyHraRqSgCk3nX2S4ROtDLAfSV0h4Jn6eyIlgVKTwNOdAYGRWvSm4n9eLwG/5qY8jBNgIZ0v8hOBIcLTWPCAS0ZBTDQhVHJ9K6YjoiMBHV5Jh2AvvrxM2hdV26rad5flei2Po4iO0DGqIBtdoTq6RQ3UQhQ9omf0it6MJ+PFeDc+5q0FI585RH9gfP4AqxyZpg==</latexit><latexit sha1_base64="G05VsfHP++JaLLyrrb4Ldcyu0LA=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoC2sigl0WRHBZqX1AE8pkOmmHTh7M3AglZOvGX3HjQhG3/oE7/8Zpm4W2HrhwOOde7r3HiwVXYFnfRmFldW19o7hZ2tre2d0z9w/aKkokZS0aiUh2PaKY4CFrAQfBurFkJPAE63jj66nfeWBS8Si8h0nM3IAMQ+5zSkBLfRPfnDuC+VBxfElo2jxr9q0sdWKeOZIPR3DaN8tW1ZoBLxM7J2WUo9E3v5xBRJOAhUAFUapnWzG4KZHAqWBZyUkUiwkdkyHraRqSgCk3nX2S4ROtDLAfSV0h4Jn6eyIlgVKTwNOdAYGRWvSm4n9eLwG/5qY8jBNgIZ0v8hOBIcLTWPCAS0ZBTDQhVHJ9K6YjoiMBHV5Jh2AvvrxM2hdV26rad5flei2Po4iO0DGqIBtdoTq6RQ3UQhQ9omf0it6MJ+PFeDc+5q0FI585RH9gfP4AqxyZpg==</latexit><latexit sha1_base64="G05VsfHP++JaLLyrrb4Ldcyu0LA=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoC2sigl0WRHBZqX1AE8pkOmmHTh7M3AglZOvGX3HjQhG3/oE7/8Zpm4W2HrhwOOde7r3HiwVXYFnfRmFldW19o7hZ2tre2d0z9w/aKkokZS0aiUh2PaKY4CFrAQfBurFkJPAE63jj66nfeWBS8Si8h0nM3IAMQ+5zSkBLfRPfnDuC+VBxfElo2jxr9q0sdWKeOZIPR3DaN8tW1ZoBLxM7J2WUo9E3v5xBRJOAhUAFUapnWzG4KZHAqWBZyUkUiwkdkyHraRqSgCk3nX2S4ROtDLAfSV0h4Jn6eyIlgVKTwNOdAYGRWvSm4n9eLwG/5qY8jBNgIZ0v8hOBIcLTWPCAS0ZBTDQhVHJ9K6YjoiMBHV5Jh2AvvrxM2hdV26rad5flei2Po4iO0DGqIBtdoTq6RQ3UQhQ9omf0it6MJ+PFeDc+5q0FI585RH9gfP4AqxyZpg==</latexit><latexit sha1_base64="G05VsfHP++JaLLyrrb4Ldcyu0LA=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoC2sigl0WRHBZqX1AE8pkOmmHTh7M3AglZOvGX3HjQhG3/oE7/8Zpm4W2HrhwOOde7r3HiwVXYFnfRmFldW19o7hZ2tre2d0z9w/aKkokZS0aiUh2PaKY4CFrAQfBurFkJPAE63jj66nfeWBS8Si8h0nM3IAMQ+5zSkBLfRPfnDuC+VBxfElo2jxr9q0sdWKeOZIPR3DaN8tW1ZoBLxM7J2WUo9E3v5xBRJOAhUAFUapnWzG4KZHAqWBZyUkUiwkdkyHraRqSgCk3nX2S4ROtDLAfSV0h4Jn6eyIlgVKTwNOdAYGRWvSm4n9eLwG/5qY8jBNgIZ0v8hOBIcLTWPCAS0ZBTDQhVHJ9K6YjoiMBHV5Jh2AvvrxM2hdV26rad5flei2Po4iO0DGqIBtdoTq6RQ3UQhQ9omf0it6MJ+PFeDc+5q0FI585RH9gfP4AqxyZpg==</latexit>



Thank you.


