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• Theorem
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• Proof
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• Counterexamples?
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• Remarks on the Wilson RG
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“CFTs are landmarks in the space of theories.”
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“CFTs are landmarks in the space of theories.”

<latexit sha1_base64="3e4rFfLtHtXSpyhraIMR+7hOhmo=">AAAB6nicZZDLSsNAFIZnqq013qIu3QS7qZuSFKpLA4K4rNgbNKVMpqft0MlMmJlUSshLuBO3PpPgu7gwvYDU/qtvzpnzn58Txpxp47rfuLC3XywdlA+to+OT0zP7/KKjZaIotKnkUvVCooEzAW3DDIderIBEIYduOHtY9rtzUJpJ0TKLGAYRmQg2ZpSYvDS04yCECRNpxASLyQSyvhmkDSYyqzslxiGhTIyjKeHgvDIzXb6oFGOpIsItJuZEMSIoONWXx5a+ubcCIcN8/yzNgYkRCJMFIEZ//kO74tbclZxd8DZQ8ctopebQpsFI0iTKrSgnWvc9N84zEmUY5ZBZQaIhJnSWm6c0ChWbTM1WtZ+jIBHoQbq61/YIT8wis/JU3v8Mu9Cp17zbWuO5XvH9dTxURlfoGlWRh+6Qj55QE7URRV/oBxdxCXP8ht/xx/prAW9mLtGW8Ocv5HKOTg==</latexit>

What about scale without conformal invariance (SFTs)?
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Are there RG flows that start/end on SFTs?



SFT Flows?
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Many 3D examples...
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CFT3
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QED3

<latexit sha1_base64="3aqs0sSqN52hvDR21Hn2Gh7fPE0=">AAABgXicdY+7TsNAEEVnEx4mvAKUNBFpoLHWFoREUFiioQwSToJiK1ovg1ll/ZB3jYisfAUtfBh/g+NA4YJbHc2dq7kTpFIoTek3aTQ3Nre2jZ3W7t7+wWH76Hikkjzj6PJEJtkkYAqliNHVQkucpBmyKJA4DuZ3K3/8hpkSSfyoFyn6EQtj8SI40+XoydP4rgt3tJy1u9SkpXq9zgqsPrVKGAz6tj3oWJVFadcxoNJw1ubec8LzCGPNJVNqatFU+wXLtOASly0vV5gyPmchFjwKMhG+6tp0WmLMIlR+Ub1Rj8hcL5atstXf6c7/MLJNq2dePVx2ndt1PTDgFM7gHCy4BgfuYQgucIjgAz7hizTJBaHEXq82yG/mBGoiNz+EmmUh</latexit>

UV

<latexit sha1_base64="Q3neNe2qQELLP9q1DqcN6GlZP3Y=">AAABgXicdY87TwJBFIXvgI8VX6ilDZFGm83sAItGi01stEMjDwOEzI5XmDD7yM6skWz4Fbb6w/w3LqAFhac6+e49uef6sZLaUPpNCsWNza1ta6e0u7d/cFg+Ou7oKE0EtkWkoqTnc41Khtg20ijsxQnywFfY9ae3i3n3DRMto/DJzGIcBnwcylcpuMnR88Dgu8nuH+ejcpXaV5cua7AKtSltspq7MKxZZ7WKk5OFqp4FS7VGZTF4iUQaYGiE4lr3HRqbYcYTI4XCeWmQaoy5mPIxZiLwEzmemDXaz23IA9TDbPnGekSlZjYv5a3+Tlf+Nx1mO67deKhXvZtVPbDgFM7gHBxoggd30II2CAjgAz7hixTJBaGErVYL5DdzAmsi1z97yWUY</latexit>

IR

<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)



SFT Flows?
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Many 3D examples...
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CFT3

<latexit sha1_base64="XYdhL1Iglvbuf7iB1GETMwRuIRk=">AAABhHicZY/NTsJAFIXvoCLWP9SlGyMbF6ZpBXRjDImauITEAgklzXS81gnTn8zcGknDa7jV1/JtRGBTOasv596TnBNmShpynB9W2djcqm7Xdqzdvf2Dw/rRcd+kuRboiVSlehhyg0om6JEkhcNMI49DhYNwcv93H7yjNjJNnmma4TjmUSJfpeA0t3yf8IOK3uPDLGgG9YZjOwudrYO7gkanBgt1g7rwX1KRx5iQUNyYketkNC64JikUziw/N5hxMeERFiIOtYzeqOSO5pjwGM24WCwpR1RO05k1b+X+77AO/SvbvbbbvVajc7usBzU4hXO4ABduoANP0AUPBGTwCV/wzarskjVZe/laYavMCZTE7n4BkeNlww==</latexit>

QED3

<latexit sha1_base64="3aqs0sSqN52hvDR21Hn2Gh7fPE0=">AAABgXicdY+7TsNAEEVnEx4mvAKUNBFpoLHWFoREUFiioQwSToJiK1ovg1ll/ZB3jYisfAUtfBh/g+NA4YJbHc2dq7kTpFIoTek3aTQ3Nre2jZ3W7t7+wWH76Hikkjzj6PJEJtkkYAqliNHVQkucpBmyKJA4DuZ3K3/8hpkSSfyoFyn6EQtj8SI40+XoydP4rgt3tJy1u9SkpXq9zgqsPrVKGAz6tj3oWJVFadcxoNJw1ubec8LzCGPNJVNqatFU+wXLtOASly0vV5gyPmchFjwKMhG+6tp0WmLMIlR+Ub1Rj8hcL5atstXf6c7/MLJNq2dePVx2ndt1PTDgFM7gHCy4BgfuYQgucIjgAz7hizTJBaHEXq82yG/mBGoiNz+EmmUh</latexit>

UV

<latexit sha1_base64="Q3neNe2qQELLP9q1DqcN6GlZP3Y=">AAABgXicdY87TwJBFIXvgI8VX6ilDZFGm83sAItGi01stEMjDwOEzI5XmDD7yM6skWz4Fbb6w/w3LqAFhac6+e49uef6sZLaUPpNCsWNza1ta6e0u7d/cFg+Ou7oKE0EtkWkoqTnc41Khtg20ijsxQnywFfY9ae3i3n3DRMto/DJzGIcBnwcylcpuMnR88Dgu8nuH+ejcpXaV5cua7AKtSltspq7MKxZZ7WKk5OFqp4FS7VGZTF4iUQaYGiE4lr3HRqbYcYTI4XCeWmQaoy5mPIxZiLwEzmemDXaz23IA9TDbPnGekSlZjYv5a3+Tlf+Nx1mO67deKhXvZtVPbDgFM7gHBxoggd30II2CAjgAz7hixTJBaGErVYL5DdzAmsi1z97yWUY</latexit>

IR

<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="iHUxeqwd9jzeF3jqW2Nl1fgcXUI=">AAABv3icZZBLSwMxFIVv6quOr1GXborduCozhep2RASXFewDOqUk6XUamkmGSUYow/wif41L9c8Y24LUntXHzT0nh8syKYwNgk9S29nd2z+oH3pHxyenZ/75Rd/oIufY41rqfMioQSkU9qywEodZjjRlEgds/vD7PnjD3AitXuwiw3FKEyVeBafWjSb+Y8wwEapMhRIZTbAa2XHZEaryBjNqG5Tpwnqx0syFzksHQk1R2SpGNf0zTfxm0AqWamxDuIZmVIeluhOfx1PNi9RFcUmNGYVB5j6muRVcYuXFhcGM8rkLL3nKcpHM7MZ05FDRFM24XB5h0yILu6g81yr832Eb+u1WeNvqPLebUbSqB3W4gmu4gRDuIIIn6EIPOLzDB3zBN7knCVEkW63WyNpzCRsiix+Nxn8n</latexit>

What about

<latexit sha1_base64="HEcS5qc7mfH6LBVBzns1G2606Yk=">AAABtnicZY/LSsNAFIbP1FuNt6hLN2I3rkpSqLoQDLhxWcFeoKllZnqMQyeTITMRSsjL+DRudefbOLYFqf1XH+fyn/8wLYWxQfBNahubW9s79V1vb//g8Mg/PumZrMg5dnkms3zAqEEpFHatsBIHOkeaMol9Nr3/7fffMDciU092pnGU0kSJF8GpdaWxfxszTIQqU6GEpglWQzsq20JV3p0Xq4w5r2npQKgJKlvFqCZ/s2O/ETSDuc7XIVxCI6rDXJ2xz+NJxovUWXFJjRmGgXb3aG4Fl1h5cWFQUz515iVPWS6SV7tSHTpUNEUzKue/r67Iws4qz6UK/2dYh16rGV4124+tRhQt4kEdzuACLiGEa4jgATrQBQ7v8AGf8EVuyDNBkixGa2S5cworIvoHgsp7PQ==</latexit>

?

<latexit sha1_base64="dASn8XFLCHTWM6M2TWx9g2BAMW4=">AAABgnicZY9LS8NAFIXv1KoxvqIu3YjZiIuQ+Nx0ESiIywpNW2xCmYzXOHTyIDMRS8i/cKv/y39jTLuJPauPc++Bc8JMcKls+4d0NrqbW9vajr67t39waBwdj2Ra5Aw9loo0n4RUouAJeoorgZMsRxqHAsfhvP93H79jLnmaDNUiwyCmUcJfOaOqtp59hR+q7D8Mq5lh2pbd6GwdnBWYrgaNBjOD+S8pK2JMFBNUyqljZyooaa44E1jpfiExo2xOIyxZHOY8elMtd1pjQmOUQdnsaEdEoRaVXrdy/ndYh9GV5dxZt083pttb1gMNTuEcLsCBe3DhEQbgAYMEPuELvkmXXBKHXC9fO2SVOYGWSO8XpaxlIA==</latexit>

CFT

<latexit sha1_base64="ZCcJu1at6i3r/oUJG1JltB/iE38=">AAABgnicZY9LT4NAFIXv1KqIL9SlGyMb44KAz00XJCbGZY2lbSykGcYrTjo8wgzGhvAv3Or/8t+ItBvsWX05957knDATXCrb/iGdte76xqa2pW/v7O7tGweHQ5kWOUOPpSLNxyGVKHiCnuJK4DjLkcahwFE4u/u7j94xlzxNBmqeYRDTKOGvnFFVW8++wg9VPt0Pqqlh2pbd6GQVnCWYrgaN+lOD+S8pK2JMFBNUyoljZyooaa44E1jpfiExo2xGIyxZHOY8elMtd1JjQmOUQdnsaEdEoeaVXrdy/ndYheGF5dxY149Xpttb1AMNjuEUzsCBW3DhAfrgAYMEPuELvkmXnBOHXC5eO2SZOYKWSO8XtyxlMA==</latexit>

SFT



SFT Flows?
<latexit sha1_base64="s/TShdGSjhJVomV+GuZ6MU+9Zbo=">AAAByHicZZBLS8NAFIVv6qvGV9Slm2I3rkJSUbcBXYigVLAPaEqZTK9x6GQyZCZqCNn4m/wzutUf4tgWpPasPu6953C4keRMac/7sGorq2vrG/VNe2t7Z3fP2T/oqjTPKHZoytOsHxGFnAnsaKY59mWGJIk49qLJ5e++94yZYql40IXEYUJiwR4ZJdqMRs5dGGHMRJkwwSSJsRroYXnGRGXfElE0Tq8a+EoSyVG5rmuHIo1M+qQ0wMQYha5CFOM/98hpeq43VWMZ/Dk0gzpM1R45NBynNE9MFOVEqYHvSdOAZJpRjpUd5goloRMTXtIkylj8pBemA4OCJKiG5fQbixae66KyTSv/f4dl6LZc/9w9u281g2BWD+pwBMdwAj5cQADX0IYOUHiHT/iCb+vGktaLVcxOa9bccwgLst5+AEfSgec=</latexit>

Many 3D examples...

<latexit sha1_base64="9Mnsh40OgaAZQLBcuC8dh0iE/oU=">AAABhHicZY/NSsNAFIXvVK0x/kVduhG7cSEhsa1uRAIFcVmhaQtNCZPxGodOfpiZiCXkNdzqa/k21rab2LP6OPceOCfKBVfacX5IY2t7p7lr7Jn7B4dHx9bJ6VBlhWTos0xkchxRhYKn6GuuBY5ziTSJBI6iWe/vPnpHqXiWDvQ8x2lC45S/ckb1wgoCjR+67D0OqrAdWi3Hdpa62AR3DS3PgKX6ocWCl4wVCaaaCarUxHVyPS2p1JwJrMygUJhTNqMxliyJJI/fdM2dLDClCappuVxSj4hCzytz0cr932EThje2e2t3nzst735VDww4h0u4AhfuwIMn6IMPDHL4hC/4Jk1yTdqku3ptkHXmDGoiD7+VEGXG</latexit>

CFT3

<latexit sha1_base64="XYdhL1Iglvbuf7iB1GETMwRuIRk=">AAABhHicZY/NTsJAFIXvoCLWP9SlGyMbF6ZpBXRjDImauITEAgklzXS81gnTn8zcGknDa7jV1/JtRGBTOasv596TnBNmShpynB9W2djcqm7Xdqzdvf2Dw/rRcd+kuRboiVSlehhyg0om6JEkhcNMI49DhYNwcv93H7yjNjJNnmma4TjmUSJfpeA0t3yf8IOK3uPDLGgG9YZjOwudrYO7gkanBgt1g7rwX1KRx5iQUNyYketkNC64JikUziw/N5hxMeERFiIOtYzeqOSO5pjwGM24WCwpR1RO05k1b+X+77AO/SvbvbbbvVajc7usBzU4hXO4ABduoANP0AUPBGTwCV/wzarskjVZe/laYavMCZTE7n4BkeNlww==</latexit>

QED3

<latexit sha1_base64="3aqs0sSqN52hvDR21Hn2Gh7fPE0=">AAABgXicdY+7TsNAEEVnEx4mvAKUNBFpoLHWFoREUFiioQwSToJiK1ovg1ll/ZB3jYisfAUtfBh/g+NA4YJbHc2dq7kTpFIoTek3aTQ3Nre2jZ3W7t7+wWH76Hikkjzj6PJEJtkkYAqliNHVQkucpBmyKJA4DuZ3K3/8hpkSSfyoFyn6EQtj8SI40+XoydP4rgt3tJy1u9SkpXq9zgqsPrVKGAz6tj3oWJVFadcxoNJw1ubec8LzCGPNJVNqatFU+wXLtOASly0vV5gyPmchFjwKMhG+6tp0WmLMIlR+Ub1Rj8hcL5atstXf6c7/MLJNq2dePVx2ndt1PTDgFM7gHCy4BgfuYQgucIjgAz7hizTJBaHEXq82yG/mBGoiNz+EmmUh</latexit>

UV

<latexit sha1_base64="Q3neNe2qQELLP9q1DqcN6GlZP3Y=">AAABgXicdY87TwJBFIXvgI8VX6ilDZFGm83sAItGi01stEMjDwOEzI5XmDD7yM6skWz4Fbb6w/w3LqAFhac6+e49uef6sZLaUPpNCsWNza1ta6e0u7d/cFg+Ou7oKE0EtkWkoqTnc41Khtg20ijsxQnywFfY9ae3i3n3DRMto/DJzGIcBnwcylcpuMnR88Dgu8nuH+ejcpXaV5cua7AKtSltspq7MKxZZ7WKk5OFqp4FS7VGZTF4iUQaYGiE4lr3HRqbYcYTI4XCeWmQaoy5mPIxZiLwEzmemDXaz23IA9TDbPnGekSlZjYv5a3+Tlf+Nx1mO67deKhXvZtVPbDgFM7gHBxoggd30II2CAjgAz7hixTJBaGErVYL5DdzAmsi1z97yWUY</latexit>

IR

<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="iHUxeqwd9jzeF3jqW2Nl1fgcXUI=">AAABv3icZZBLSwMxFIVv6quOr1GXborduCozhep2RASXFewDOqUk6XUamkmGSUYow/wif41L9c8Y24LUntXHzT0nh8syKYwNgk9S29nd2z+oH3pHxyenZ/75Rd/oIufY41rqfMioQSkU9qywEodZjjRlEgds/vD7PnjD3AitXuwiw3FKEyVeBafWjSb+Y8wwEapMhRIZTbAa2XHZEaryBjNqG5Tpwnqx0syFzksHQk1R2SpGNf0zTfxm0AqWamxDuIZmVIeluhOfx1PNi9RFcUmNGYVB5j6muRVcYuXFhcGM8rkLL3nKcpHM7MZ05FDRFM24XB5h0yILu6g81yr832Eb+u1WeNvqPLebUbSqB3W4gmu4gRDuIIIn6EIPOLzDB3zBN7knCVEkW63WyNpzCRsiix+Nxn8n</latexit>

What about

<latexit sha1_base64="HEcS5qc7mfH6LBVBzns1G2606Yk=">AAABtnicZY/LSsNAFIbP1FuNt6hLN2I3rkpSqLoQDLhxWcFeoKllZnqMQyeTITMRSsjL+DRudefbOLYFqf1XH+fyn/8wLYWxQfBNahubW9s79V1vb//g8Mg/PumZrMg5dnkms3zAqEEpFHatsBIHOkeaMol9Nr3/7fffMDciU092pnGU0kSJF8GpdaWxfxszTIQqU6GEpglWQzsq20JV3p0Xq4w5r2npQKgJKlvFqCZ/s2O/ETSDuc7XIVxCI6rDXJ2xz+NJxovUWXFJjRmGgXb3aG4Fl1h5cWFQUz515iVPWS6SV7tSHTpUNEUzKue/r67Iws4qz6UK/2dYh16rGV4124+tRhQt4kEdzuACLiGEa4jgATrQBQ7v8AGf8EVuyDNBkixGa2S5cworIvoHgsp7PQ==</latexit>

?

<latexit sha1_base64="dASn8XFLCHTWM6M2TWx9g2BAMW4=">AAABgnicZY9LS8NAFIXv1KoxvqIu3YjZiIuQ+Nx0ESiIywpNW2xCmYzXOHTyIDMRS8i/cKv/y39jTLuJPauPc++Bc8JMcKls+4d0NrqbW9vajr67t39waBwdj2Ra5Aw9loo0n4RUouAJeoorgZMsRxqHAsfhvP93H79jLnmaDNUiwyCmUcJfOaOqtp59hR+q7D8Mq5lh2pbd6GwdnBWYrgaNBjOD+S8pK2JMFBNUyqljZyooaa44E1jpfiExo2xOIyxZHOY8elMtd1pjQmOUQdnsaEdEoRaVXrdy/ndYh9GV5dxZt083pttb1gMNTuEcLsCBe3DhEQbgAYMEPuELvkmXXBKHXC9fO2SVOYGWSO8XpaxlIA==</latexit>

CFT

<latexit sha1_base64="ZCcJu1at6i3r/oUJG1JltB/iE38=">AAABgnicZY9LT4NAFIXv1KqIL9SlGyMb44KAz00XJCbGZY2lbSykGcYrTjo8wgzGhvAv3Or/8t+ItBvsWX05957knDATXCrb/iGdte76xqa2pW/v7O7tGweHQ5kWOUOPpSLNxyGVKHiCnuJK4DjLkcahwFE4u/u7j94xlzxNBmqeYRDTKOGvnFFVW8++wg9VPt0Pqqlh2pbd6GQVnCWYrgaN+lOD+S8pK2JMFBNUyoljZyooaa44E1jpfiExo2xGIyxZHOY8elMtd1JjQmOUQdnsaEdEoeaVXrdy/ndYheGF5dxY149Xpttb1AMNjuEUzsCBW3DhAfrgAYMEPuELvkmXnBOHXC5eO2SZOYKWSO8XtyxlMA==</latexit>

SFT



Theorem
<latexit sha1_base64="JQ6UFHMFqlUg8jseIfg+0hbivtk=">AAABwXicZZBLSwMxFIXv1FcdX6Mu3YjduCozhSq4GulClxXsAzqlJOl1DE0yYZIRyjA/yV/jStD/YtoKUntWHzf3nHsI1YIbG4afXm1re2d3r77vHxweHZ8Ep2d9kxU5wx7LRJYPKTEouMKe5VbgUOdIJBU4oLPO4n3whrnhmXq2c41jSVLFXzgj1o0mwUNCMeWqlFxxTVKsRnZctrmq/HtjCqkXW+bOT1RGXeysdMDVFJWtElTTP9skaITNcKnLTYh+oRHXYanuJGDJNGOFdFFMEGNGUajdaZJbzgRWflIY1ITNXHjJJM15+mrXpiOHikg043L5DesWUdh55btW0f8Om9BvNaObZvup1YjjVT2owwVcwTVEcAsxPEIXesDgHT7gC769jsc97eWr1Zr36zmHNXnlD0JPgEw=</latexit>

Assumptions:

<latexit sha1_base64="tKXb98S0Ysf0dgMSrZ0r8h0vKgk=">AAAB1XicZZDLSsNAFIZP6q3GW9Slm2C7cFWSQnVbcOOygmkLSSmT6Wk6dDITMhOhhOzErc/kY/gEbvUNHNuC1P6rj3P5z8+JM86U9rwPq7azu7d/UD+0j45PTs+c84u+kkVOMaCSy3wYE4WcCQw00xyHWY4kjTkO4vn9b3/wjLliUjzpRYajlCSCTRkl2pTGThjFmDBRpkywjCRYhXpUdpio7GYUF5yjbrpB39UzlPnCZcqlUkxlnhJuR0LG5tS8NMDEBIWuIhSTP6ux0/Ba3lLuNvhraHTrsFRv7NBoImmRGivKiVKh72UmDsk1oxwrOyoUZoTOjXlJ0zhnyUxvVEODgqSoRuXyNZsrvNCLyjap/P8ZtqHfbvm3rc5ju9HtruJBHa7gGm7AhzvowgP0IAAK7/AJX/BtDazKerFeV6M1a71zCRuy3n4AntSHww==</latexit>

• UV theory is conformal

<latexit sha1_base64="K903j+b0rQa5IFrF1Vrsvn3SUTk=">AAAB83icZZBPT8IwGIdb/+JUmHr0UoUDXshGgl5JPKg3NIImjJCue4E3dN2ydiJZ9km8Ga9+IE9+FQeaGPR3evK2b39P6scStXGcD7q2vrG5tV3asXb39ssV++Cwp6M0EdAVkYySR59rkKiga9BIeIwT4KEv4cGfXi7OH54g0RipezOPYRDyscIRCm6K0dCeez6MUWUhKoz5GPK+GWQtVLlV8/xUSjA1dnfFRjKasRmaCev2GFcBu7ljI3yGgMURKqOtOldzFmAIalF1cmZ5KvILkWlWAKoAlMk9UMFv0dCuOg1nGfYf3B+otktkmc7QFl4QibSoMEJyrfuuExeyPDEoJOSWl2qIuZgWj2ci9BMcT8zKtF+g4iHoQbb8uNUVmZp5bhVW7l+H/9BrNtzzRuu2WW23v/VIiRyTU1InLrkgbXJNOqRLBPmkm7RMKzSlL/SVvn1fXaM/O0dkJfT9C/oXj2w=</latexit>

• RG flow with UV and IR fixed points (any dimension!)



Theorem
<latexit sha1_base64="JQ6UFHMFqlUg8jseIfg+0hbivtk=">AAABwXicZZBLSwMxFIXv1FcdX6Mu3YjduCozhSq4GulClxXsAzqlJOl1DE0yYZIRyjA/yV/jStD/YtoKUntWHzf3nHsI1YIbG4afXm1re2d3r77vHxweHZ8Ep2d9kxU5wx7LRJYPKTEouMKe5VbgUOdIJBU4oLPO4n3whrnhmXq2c41jSVLFXzgj1o0mwUNCMeWqlFxxTVKsRnZctrmq/HtjCqkXW+bOT1RGXeysdMDVFJWtElTTP9skaITNcKnLTYh+oRHXYanuJGDJNGOFdFFMEGNGUajdaZJbzgRWflIY1ITNXHjJJM15+mrXpiOHikg043L5DesWUdh55btW0f8Om9BvNaObZvup1YjjVT2owwVcwTVEcAsxPEIXesDgHT7gC769jsc97eWr1Zr36zmHNXnlD0JPgEw=</latexit>

Assumptions:

<latexit sha1_base64="tKXb98S0Ysf0dgMSrZ0r8h0vKgk=">AAAB1XicZZDLSsNAFIZP6q3GW9Slm2C7cFWSQnVbcOOygmkLSSmT6Wk6dDITMhOhhOzErc/kY/gEbvUNHNuC1P6rj3P5z8+JM86U9rwPq7azu7d/UD+0j45PTs+c84u+kkVOMaCSy3wYE4WcCQw00xyHWY4kjTkO4vn9b3/wjLliUjzpRYajlCSCTRkl2pTGThjFmDBRpkywjCRYhXpUdpio7GYUF5yjbrpB39UzlPnCZcqlUkxlnhJuR0LG5tS8NMDEBIWuIhSTP6ux0/Ba3lLuNvhraHTrsFRv7NBoImmRGivKiVKh72UmDsk1oxwrOyoUZoTOjXlJ0zhnyUxvVEODgqSoRuXyNZsrvNCLyjap/P8ZtqHfbvm3rc5ju9HtruJBHa7gGm7AhzvowgP0IAAK7/AJX/BtDazKerFeV6M1a71zCRuy3n4AntSHww==</latexit>

• UV theory is conformal

<latexit sha1_base64="K903j+b0rQa5IFrF1Vrsvn3SUTk=">AAAB83icZZBPT8IwGIdb/+JUmHr0UoUDXshGgl5JPKg3NIImjJCue4E3dN2ydiJZ9km8Ga9+IE9+FQeaGPR3evK2b39P6scStXGcD7q2vrG5tV3asXb39ssV++Cwp6M0EdAVkYySR59rkKiga9BIeIwT4KEv4cGfXi7OH54g0RipezOPYRDyscIRCm6K0dCeez6MUWUhKoz5GPK+GWQtVLlV8/xUSjA1dnfFRjKasRmaCev2GFcBu7ljI3yGgMURKqOtOldzFmAIalF1cmZ5KvILkWlWAKoAlMk9UMFv0dCuOg1nGfYf3B+otktkmc7QFl4QibSoMEJyrfuuExeyPDEoJOSWl2qIuZgWj2ci9BMcT8zKtF+g4iHoQbb8uNUVmZp5bhVW7l+H/9BrNtzzRuu2WW23v/VIiRyTU1InLrkgbXJNOqRLBPmkm7RMKzSlL/SVvn1fXaM/O0dkJfT9C/oXj2w=</latexit>

• RG flow with UV and IR fixed points (any dimension!)

<latexit sha1_base64="ARYAAand8k5YxQiQQXAJaGz0jyA=">AAABqHicZU+7TsNAENwLLxNeBkqaiDSIwrIjHq0lGuiCRB4oDtH52IRTzg/drVEiy3/B19DCT/A3GCdNyDQ7mp3RzoapkoZc94fVNja3tnes3fre/sHhkX180jVJpgV2RKIS3Q+5QSVj7JAkhf1UI49Chb1weve3772jNjKJn2ie4jDik1iOpeBUSiPbmb0EUdYIDHEx1ajygHBG+UNRBJQ0grHmIq8sRTlaxchuuo5bobFOvCVp+hZUaI9sEbwmIoswJqG4MQPPTWmYc01SKCzqQWYwLU/zCeYiCrWcvNGKOihpzCM0w7z6djWiMpoX9bKV97/DOum2HO/GuX68avr+oh5YcAbncAEe3IIP99CGDgj4gE/4gm92ydqsx54X1hpbZk5hBSz8BbDfdW0=</latexit>

xµ
I!
xµ

x2

<latexit sha1_base64="byAUCO5LMT9JSL9H3aMFw2Ef3H4=">AAAB4HicZZC7TsMwFIZPyq2EW4CRJaILU5RUKqyRWBiLRC9SU1W24xarjh3ZTqUqys6GWHkmXoDXYIUB9yKh0n/6dC7/+XVwzpk2Yfjp1HZ29/YP6ofu0fHJ6Zl3ftHVslCEdojkUvUx0pQzQTuGGU77uaIow5z28PR+0e/NqNJMiiczz+kwQxPBxowgY0sjb5xgOmGizJhgOZrQamCGZYuJyg2CAInUZ2KGFEPC+IVIqfKJFGOpMsQXnZWxdhMhsb06LS0wOyZMlVCR/rmOvEYYhEv52xCtoRHXYan2yCNJKkmRWSvCkdaDKMxtMqQMI5xWblJomiMyteYlybBik2ezUR1YFCijelguv7S5wgszr1ybKvqfYRu6zSC6DVqPzUYcr+JBHa7gGm4ggjuI4QHa0AECH/AF3/DjYOfFeXXeVqM1Z71zCRty3n8B5bKM2g==</latexit>

...and invariant under conformal inversions



Theorem
<latexit sha1_base64="JQ6UFHMFqlUg8jseIfg+0hbivtk=">AAABwXicZZBLSwMxFIXv1FcdX6Mu3YjduCozhSq4GulClxXsAzqlJOl1DE0yYZIRyjA/yV/jStD/YtoKUntWHzf3nHsI1YIbG4afXm1re2d3r77vHxweHZ8Ep2d9kxU5wx7LRJYPKTEouMKe5VbgUOdIJBU4oLPO4n3whrnhmXq2c41jSVLFXzgj1o0mwUNCMeWqlFxxTVKsRnZctrmq/HtjCqkXW+bOT1RGXeysdMDVFJWtElTTP9skaITNcKnLTYh+oRHXYanuJGDJNGOFdFFMEGNGUajdaZJbzgRWflIY1ITNXHjJJM15+mrXpiOHikg043L5DesWUdh55btW0f8Om9BvNaObZvup1YjjVT2owwVcwTVEcAsxPEIXesDgHT7gC769jsc97eWr1Zr36zmHNXnlD0JPgEw=</latexit>

Assumptions:

<latexit sha1_base64="tKXb98S0Ysf0dgMSrZ0r8h0vKgk=">AAAB1XicZZDLSsNAFIZP6q3GW9Slm2C7cFWSQnVbcOOygmkLSSmT6Wk6dDITMhOhhOzErc/kY/gEbvUNHNuC1P6rj3P5z8+JM86U9rwPq7azu7d/UD+0j45PTs+c84u+kkVOMaCSy3wYE4WcCQw00xyHWY4kjTkO4vn9b3/wjLliUjzpRYajlCSCTRkl2pTGThjFmDBRpkywjCRYhXpUdpio7GYUF5yjbrpB39UzlPnCZcqlUkxlnhJuR0LG5tS8NMDEBIWuIhSTP6ux0/Ba3lLuNvhraHTrsFRv7NBoImmRGivKiVKh72UmDsk1oxwrOyoUZoTOjXlJ0zhnyUxvVEODgqSoRuXyNZsrvNCLyjap/P8ZtqHfbvm3rc5ju9HtruJBHa7gGm7AhzvowgP0IAAK7/AJX/BtDazKerFeV6M1a71zCRuy3n4AntSHww==</latexit>

• UV theory is conformal

<latexit sha1_base64="K903j+b0rQa5IFrF1Vrsvn3SUTk=">AAAB83icZZBPT8IwGIdb/+JUmHr0UoUDXshGgl5JPKg3NIImjJCue4E3dN2ydiJZ9km8Ga9+IE9+FQeaGPR3evK2b39P6scStXGcD7q2vrG5tV3asXb39ssV++Cwp6M0EdAVkYySR59rkKiga9BIeIwT4KEv4cGfXi7OH54g0RipezOPYRDyscIRCm6K0dCeez6MUWUhKoz5GPK+GWQtVLlV8/xUSjA1dnfFRjKasRmaCev2GFcBu7ljI3yGgMURKqOtOldzFmAIalF1cmZ5KvILkWlWAKoAlMk9UMFv0dCuOg1nGfYf3B+otktkmc7QFl4QibSoMEJyrfuuExeyPDEoJOSWl2qIuZgWj2ci9BMcT8zKtF+g4iHoQbb8uNUVmZp5bhVW7l+H/9BrNtzzRuu2WW23v/VIiRyTU1InLrkgbXJNOqRLBPmkm7RMKzSlL/SVvn1fXaM/O0dkJfT9C/oXj2w=</latexit>

• RG flow with UV and IR fixed points (any dimension!)

<latexit sha1_base64="jX+b5u7mHs/YCXZeCR9dMKCFtgs=">AAABfHicZY9LS8NAFIXv1FeMr6hLN2JcCGJIitZtwI3LCqYtNKFMxms6dJIJMxOhhP4Ft/rX/DNiX5vYs/o49x44Jy0F18b3f0hra3tnd8/atw8Oj45PnNOznpaVYhgxKaQapFSj4AVGhhuBg1IhzVOB/XTytLj3P1BpLotXMy0xyWlW8HfOqFlYsZFy5Li+5y91uQnBGtzQgqW6I4fFb5JVORaGCar1MPBLk9RUGc4Ezuy40lhSNqEZ1ixPFc/GpuEO51jQHHVSLxc0I6Iy05k9bxX877AJvbYXdLyHl3s3DFf1wIILuIIbCOARQniGLkTAYAyf8AXf8EuuyS25W722yDpzDg2Rzh9qxmOf</latexit>�!
<latexit sha1_base64="+GduZJmK/D+bEDArDayvTtyfefE=">AAABeXicZY67TsNAEEVnwyPGvAyUNICbiMKyCYSGwhINZSLhJFJiRetlMKusH9pdI0VWvoAWPo5vocE4aUxudXRnrnSiXHClXfebtLa2d3bbxp65f3B4dGydnA5VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqqBnFm267h1LjbBW4PtG1CnP7PY9CVjRYKpZoIqNfHcXIcllZozgUtzWijMKZvTGEuWRJLHb7rRTipMaYIqLGv95kQUerE0Kyvvv8MmDG8cr+fcDW5t/2GlBwacwxV0wIN78OEJ+hAAA4QP+IQv+CGXpEOuV68tst6cQSOk+wujuGJB</latexit>

r

<latexit sha1_base64="wCGtuwrlRD8hA2nO2WdQpQsRJvE=">AAABsHicZY+7TsNAEEXH4RXMy0BJE5GGKrIjCK0lGpAogkQeUjay1sskLFk/tDsGIst/wtfQwg/wNxgnTcitru7M1ZwJUyUNue6PVdvY3Nreqe/ae/sHh0fO8UnfJJkW2BOJSvQw5AaVjLFHkhQOU408ChUOwtnN33zwitrIJH6keYrjiE9jOZGCUxkFTofd44S0nD4T1zp5Yw1bN5ghLmYaVc4I3ym/KwpGSYNNNBe5V+S6CJym23IrNdaNtzRNvw6VuoEj2FMisghjEoobM/LclMY51ySFwsJmmcG0PMqnmIsorIBW0lFpYx6hGefV16sVldG8sEsq7z/Duum3W16ndfVw2fT9BR7U4QzO4QI8uAYfbqELPRDwAZ/wBd9W2xpagcUXqzVr2TmFFVkvvzOleFg=</latexit>

, r
I!
1

r

<latexit sha1_base64="ARYAAand8k5YxQiQQXAJaGz0jyA=">AAABqHicZU+7TsNAENwLLxNeBkqaiDSIwrIjHq0lGuiCRB4oDtH52IRTzg/drVEiy3/B19DCT/A3GCdNyDQ7mp3RzoapkoZc94fVNja3tnes3fre/sHhkX180jVJpgV2RKIS3Q+5QSVj7JAkhf1UI49Chb1weve3772jNjKJn2ie4jDik1iOpeBUSiPbmb0EUdYIDHEx1ajygHBG+UNRBJQ0grHmIq8sRTlaxchuuo5bobFOvCVp+hZUaI9sEbwmIoswJqG4MQPPTWmYc01SKCzqQWYwLU/zCeYiCrWcvNGKOihpzCM0w7z6djWiMpoX9bKV97/DOum2HO/GuX68avr+oh5YcAbncAEe3IIP99CGDgj4gE/4gm92ydqsx54X1hpbZk5hBSz8BbDfdW0=</latexit>

xµ
I!
xµ

x2

<latexit sha1_base64="byAUCO5LMT9JSL9H3aMFw2Ef3H4=">AAAB4HicZZC7TsMwFIZPyq2EW4CRJaILU5RUKqyRWBiLRC9SU1W24xarjh3ZTqUqys6GWHkmXoDXYIUB9yKh0n/6dC7/+XVwzpk2Yfjp1HZ29/YP6ofu0fHJ6Zl3ftHVslCEdojkUvUx0pQzQTuGGU77uaIow5z28PR+0e/NqNJMiiczz+kwQxPBxowgY0sjb5xgOmGizJhgOZrQamCGZYuJyg2CAInUZ2KGFEPC+IVIqfKJFGOpMsQXnZWxdhMhsb06LS0wOyZMlVCR/rmOvEYYhEv52xCtoRHXYan2yCNJKkmRWSvCkdaDKMxtMqQMI5xWblJomiMyteYlybBik2ezUR1YFCijelguv7S5wgszr1ybKvqfYRu6zSC6DVqPzUYcr+JBHa7gGm4ggjuI4QHa0AECH/AF3/DjYOfFeXXeVqM1Z71zCRty3n8B5bKM2g==</latexit>

...and invariant under conformal inversions



Theorem
<latexit sha1_base64="JQ6UFHMFqlUg8jseIfg+0hbivtk=">AAABwXicZZBLSwMxFIXv1FcdX6Mu3YjduCozhSq4GulClxXsAzqlJOl1DE0yYZIRyjA/yV/jStD/YtoKUntWHzf3nHsI1YIbG4afXm1re2d3r77vHxweHZ8Ep2d9kxU5wx7LRJYPKTEouMKe5VbgUOdIJBU4oLPO4n3whrnhmXq2c41jSVLFXzgj1o0mwUNCMeWqlFxxTVKsRnZctrmq/HtjCqkXW+bOT1RGXeysdMDVFJWtElTTP9skaITNcKnLTYh+oRHXYanuJGDJNGOFdFFMEGNGUajdaZJbzgRWflIY1ITNXHjJJM15+mrXpiOHikg043L5DesWUdh55btW0f8Om9BvNaObZvup1YjjVT2owwVcwTVEcAsxPEIXesDgHT7gC769jsc97eWr1Zr36zmHNXnlD0JPgEw=</latexit>

Assumptions:

<latexit sha1_base64="tKXb98S0Ysf0dgMSrZ0r8h0vKgk=">AAAB1XicZZDLSsNAFIZP6q3GW9Slm2C7cFWSQnVbcOOygmkLSSmT6Wk6dDITMhOhhOzErc/kY/gEbvUNHNuC1P6rj3P5z8+JM86U9rwPq7azu7d/UD+0j45PTs+c84u+kkVOMaCSy3wYE4WcCQw00xyHWY4kjTkO4vn9b3/wjLliUjzpRYajlCSCTRkl2pTGThjFmDBRpkywjCRYhXpUdpio7GYUF5yjbrpB39UzlPnCZcqlUkxlnhJuR0LG5tS8NMDEBIWuIhSTP6ux0/Ba3lLuNvhraHTrsFRv7NBoImmRGivKiVKh72UmDsk1oxwrOyoUZoTOjXlJ0zhnyUxvVEODgqSoRuXyNZsrvNCLyjap/P8ZtqHfbvm3rc5ju9HtruJBHa7gGm7AhzvowgP0IAAK7/AJX/BtDazKerFeV6M1a71zCRuy3n4AntSHww==</latexit>

• UV theory is conformal

<latexit sha1_base64="LWS9X70eQ/QLcHUjM0fMv0rNWKc=">AAAB9HicZVBNT8JAEN1FRawfVD16aYSDJ9KSoFcSLx7RyEdCCdldxrphu212tyTY9J94M179P978KS6FxCDv9GbevJmXoang2vj+N67s7R9UD2tHzvHJ6VndPb8Y6CRTDPosEYkaUaJBcAl9w42AUaqAxFTAkM7vV/pwAUrzRD6bZQqTmESSv3BGjG1N3beQQsRlHnPJUxJBMTaTvMNl4TRDmgkBpuk9gYAFkcZLQZlM0dKqPaLA43JBFF9pmZyBWtXrY9oJZUJtknluCbeiNEUIcvZ3aeo2/JZfwtslwYY0ujVUojd1WThLWBbbVUwQrceBn9q0RBnOBBROmGlICZvb5TmLqeLRq9nqji2VJAY9ycvPbVtEZpaFY1MF/zPskkG7Fdy2Oo/tRre7jodq6ApdoxsUoDvURQ+oh/qIoR9cxXXs4gV+xx/4cz1awRvPJdoC/voFYKuSng==</latexit>

• Relevant perturbations are invariant under inversions

<latexit sha1_base64="K903j+b0rQa5IFrF1Vrsvn3SUTk=">AAAB83icZZBPT8IwGIdb/+JUmHr0UoUDXshGgl5JPKg3NIImjJCue4E3dN2ydiJZ9km8Ga9+IE9+FQeaGPR3evK2b39P6scStXGcD7q2vrG5tV3asXb39ssV++Cwp6M0EdAVkYySR59rkKiga9BIeIwT4KEv4cGfXi7OH54g0RipezOPYRDyscIRCm6K0dCeez6MUWUhKoz5GPK+GWQtVLlV8/xUSjA1dnfFRjKasRmaCev2GFcBu7ljI3yGgMURKqOtOldzFmAIalF1cmZ5KvILkWlWAKoAlMk9UMFv0dCuOg1nGfYf3B+otktkmc7QFl4QibSoMEJyrfuuExeyPDEoJOSWl2qIuZgWj2ci9BMcT8zKtF+g4iHoQbb8uNUVmZp5bhVW7l+H/9BrNtzzRuu2WW23v/VIiRyTU1InLrkgbXJNOqRLBPmkm7RMKzSlL/SVvn1fXaM/O0dkJfT9C/oXj2w=</latexit>

• RG flow with UV and IR fixed points (any dimension!)

<latexit sha1_base64="jX+b5u7mHs/YCXZeCR9dMKCFtgs=">AAABfHicZY9LS8NAFIXv1FeMr6hLN2JcCGJIitZtwI3LCqYtNKFMxms6dJIJMxOhhP4Ft/rX/DNiX5vYs/o49x44Jy0F18b3f0hra3tnd8/atw8Oj45PnNOznpaVYhgxKaQapFSj4AVGhhuBg1IhzVOB/XTytLj3P1BpLotXMy0xyWlW8HfOqFlYsZFy5Li+5y91uQnBGtzQgqW6I4fFb5JVORaGCar1MPBLk9RUGc4Ezuy40lhSNqEZ1ixPFc/GpuEO51jQHHVSLxc0I6Iy05k9bxX877AJvbYXdLyHl3s3DFf1wIILuIIbCOARQniGLkTAYAyf8AXf8EuuyS25W722yDpzDg2Rzh9qxmOf</latexit>�!
<latexit sha1_base64="+GduZJmK/D+bEDArDayvTtyfefE=">AAABeXicZY67TsNAEEVnwyPGvAyUNICbiMKyCYSGwhINZSLhJFJiRetlMKusH9pdI0VWvoAWPo5vocE4aUxudXRnrnSiXHClXfebtLa2d3bbxp65f3B4dGydnA5VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqqBnFm267h1LjbBW4PtG1CnP7PY9CVjRYKpZoIqNfHcXIcllZozgUtzWijMKZvTGEuWRJLHb7rRTipMaYIqLGv95kQUerE0Kyvvv8MmDG8cr+fcDW5t/2GlBwacwxV0wIN78OEJ+hAAA4QP+IQv+CGXpEOuV68tst6cQSOk+wujuGJB</latexit>

r

<latexit sha1_base64="wCGtuwrlRD8hA2nO2WdQpQsRJvE=">AAABsHicZY+7TsNAEEXH4RXMy0BJE5GGKrIjCK0lGpAogkQeUjay1sskLFk/tDsGIst/wtfQwg/wNxgnTcitru7M1ZwJUyUNue6PVdvY3Nreqe/ae/sHh0fO8UnfJJkW2BOJSvQw5AaVjLFHkhQOU408ChUOwtnN33zwitrIJH6keYrjiE9jOZGCUxkFTofd44S0nD4T1zp5Yw1bN5ghLmYaVc4I3ym/KwpGSYNNNBe5V+S6CJym23IrNdaNtzRNvw6VuoEj2FMisghjEoobM/LclMY51ySFwsJmmcG0PMqnmIsorIBW0lFpYx6hGefV16sVldG8sEsq7z/Duum3W16ndfVw2fT9BR7U4QzO4QI8uAYfbqELPRDwAZ/wBd9W2xpagcUXqzVr2TmFFVkvvzOleFg=</latexit>

, r
I!
1

r

<latexit sha1_base64="ARYAAand8k5YxQiQQXAJaGz0jyA=">AAABqHicZU+7TsNAENwLLxNeBkqaiDSIwrIjHq0lGuiCRB4oDtH52IRTzg/drVEiy3/B19DCT/A3GCdNyDQ7mp3RzoapkoZc94fVNja3tnes3fre/sHhkX180jVJpgV2RKIS3Q+5QSVj7JAkhf1UI49Chb1weve3772jNjKJn2ie4jDik1iOpeBUSiPbmb0EUdYIDHEx1ajygHBG+UNRBJQ0grHmIq8sRTlaxchuuo5bobFOvCVp+hZUaI9sEbwmIoswJqG4MQPPTWmYc01SKCzqQWYwLU/zCeYiCrWcvNGKOihpzCM0w7z6djWiMpoX9bKV97/DOum2HO/GuX68avr+oh5YcAbncAEe3IIP99CGDgj4gE/4gm92ydqsx54X1hpbZk5hBSz8BbDfdW0=</latexit>

xµ
I!
xµ

x2

<latexit sha1_base64="byAUCO5LMT9JSL9H3aMFw2Ef3H4=">AAAB4HicZZC7TsMwFIZPyq2EW4CRJaILU5RUKqyRWBiLRC9SU1W24xarjh3ZTqUqys6GWHkmXoDXYIUB9yKh0n/6dC7/+XVwzpk2Yfjp1HZ29/YP6ofu0fHJ6Zl3ftHVslCEdojkUvUx0pQzQTuGGU77uaIow5z28PR+0e/NqNJMiiczz+kwQxPBxowgY0sjb5xgOmGizJhgOZrQamCGZYuJyg2CAInUZ2KGFEPC+IVIqfKJFGOpMsQXnZWxdhMhsb06LS0wOyZMlVCR/rmOvEYYhEv52xCtoRHXYan2yCNJKkmRWSvCkdaDKMxtMqQMI5xWblJomiMyteYlybBik2ezUR1YFCijelguv7S5wgszr1ybKvqfYRu6zSC6DVqPzUYcr+JBHa7gGm4ggjuI4QHa0AECH/AF3/DjYOfFeXXeVqM1Z71zCRty3n8B5bKM2g==</latexit>

...and invariant under conformal inversions



Theorem
<latexit sha1_base64="JQ6UFHMFqlUg8jseIfg+0hbivtk=">AAABwXicZZBLSwMxFIXv1FcdX6Mu3YjduCozhSq4GulClxXsAzqlJOl1DE0yYZIRyjA/yV/jStD/YtoKUntWHzf3nHsI1YIbG4afXm1re2d3r77vHxweHZ8Ep2d9kxU5wx7LRJYPKTEouMKe5VbgUOdIJBU4oLPO4n3whrnhmXq2c41jSVLFXzgj1o0mwUNCMeWqlFxxTVKsRnZctrmq/HtjCqkXW+bOT1RGXeysdMDVFJWtElTTP9skaITNcKnLTYh+oRHXYanuJGDJNGOFdFFMEGNGUajdaZJbzgRWflIY1ITNXHjJJM15+mrXpiOHikg043L5DesWUdh55btW0f8Om9BvNaObZvup1YjjVT2owwVcwTVEcAsxPEIXesDgHT7gC769jsc97eWr1Zr36zmHNXnlD0JPgEw=</latexit>

Assumptions:

<latexit sha1_base64="tKXb98S0Ysf0dgMSrZ0r8h0vKgk=">AAAB1XicZZDLSsNAFIZP6q3GW9Slm2C7cFWSQnVbcOOygmkLSSmT6Wk6dDITMhOhhOzErc/kY/gEbvUNHNuC1P6rj3P5z8+JM86U9rwPq7azu7d/UD+0j45PTs+c84u+kkVOMaCSy3wYE4WcCQw00xyHWY4kjTkO4vn9b3/wjLliUjzpRYajlCSCTRkl2pTGThjFmDBRpkywjCRYhXpUdpio7GYUF5yjbrpB39UzlPnCZcqlUkxlnhJuR0LG5tS8NMDEBIWuIhSTP6ux0/Ba3lLuNvhraHTrsFRv7NBoImmRGivKiVKh72UmDsk1oxwrOyoUZoTOjXlJ0zhnyUxvVEODgqSoRuXyNZsrvNCLyjap/P8ZtqHfbvm3rc5ju9HtruJBHa7gGm7AhzvowgP0IAAK7/AJX/BtDazKerFeV6M1a71zCRuy3n4AntSHww==</latexit>

• UV theory is conformal

<latexit sha1_base64="LWS9X70eQ/QLcHUjM0fMv0rNWKc=">AAAB9HicZVBNT8JAEN1FRawfVD16aYSDJ9KSoFcSLx7RyEdCCdldxrphu212tyTY9J94M179P978KS6FxCDv9GbevJmXoang2vj+N67s7R9UD2tHzvHJ6VndPb8Y6CRTDPosEYkaUaJBcAl9w42AUaqAxFTAkM7vV/pwAUrzRD6bZQqTmESSv3BGjG1N3beQQsRlHnPJUxJBMTaTvMNl4TRDmgkBpuk9gYAFkcZLQZlM0dKqPaLA43JBFF9pmZyBWtXrY9oJZUJtknluCbeiNEUIcvZ3aeo2/JZfwtslwYY0ujVUojd1WThLWBbbVUwQrceBn9q0RBnOBBROmGlICZvb5TmLqeLRq9nqji2VJAY9ycvPbVtEZpaFY1MF/zPskkG7Fdy2Oo/tRre7jodq6ApdoxsUoDvURQ+oh/qIoR9cxXXs4gV+xx/4cz1awRvPJdoC/voFYKuSng==</latexit>

• Relevant perturbations are invariant under inversions
<latexit sha1_base64="lanhT9tO8Zd7UAVvFaoL432cqFw=">AAAB3HicZZDLTsJAFIZPvWK9oS7dTGSDG9KSoIkrEhKiO1RuCUUynR7KhOm06QxG0nTnzrj1mXwFX8KtLq1AYpB/9eVc/vPnuJHgSlvWh7G2vrG5tZ3bMXf39g8O80fHbRVOYoYtFoow7rpUoeASW5prgd0oRhq4AjvuuPbb7zxirHgom3oaYT+gvuRDzqjOSoO867joc5kEXPKI+pj2dD+pcJmazRHKK3JzR4b8CT0ShVxqwhWhpFZvkqIMNbmvN89NR4ZudnGcZMClh1KnDkrvz3GQL1glayayCvYCCtUczNQY5JnjhWwSZFZMUKV6thVlqWisOROYms5EYUTZODNPWODG3B/ppWovQ0kDVP1k9qHlFTHR09TMUtn/M6xCu1yyL0qV23KhWp3HgxycwhkUwYZLqMI1NKAFDN7hE77g23gwno0X43U+umYsdk5gScbbDxBkiME=</latexit>

Then: IR fixed point is a CFT (not SFT)

<latexit sha1_base64="K903j+b0rQa5IFrF1Vrsvn3SUTk=">AAAB83icZZBPT8IwGIdb/+JUmHr0UoUDXshGgl5JPKg3NIImjJCue4E3dN2ydiJZ9km8Ga9+IE9+FQeaGPR3evK2b39P6scStXGcD7q2vrG5tV3asXb39ssV++Cwp6M0EdAVkYySR59rkKiga9BIeIwT4KEv4cGfXi7OH54g0RipezOPYRDyscIRCm6K0dCeez6MUWUhKoz5GPK+GWQtVLlV8/xUSjA1dnfFRjKasRmaCev2GFcBu7ljI3yGgMURKqOtOldzFmAIalF1cmZ5KvILkWlWAKoAlMk9UMFv0dCuOg1nGfYf3B+otktkmc7QFl4QibSoMEJyrfuuExeyPDEoJOSWl2qIuZgWj2ci9BMcT8zKtF+g4iHoQbb8uNUVmZp5bhVW7l+H/9BrNtzzRuu2WW23v/VIiRyTU1InLrkgbXJNOqRLBPmkm7RMKzSlL/SVvn1fXaM/O0dkJfT9C/oXj2w=</latexit>

• RG flow with UV and IR fixed points (any dimension!)

<latexit sha1_base64="jX+b5u7mHs/YCXZeCR9dMKCFtgs=">AAABfHicZY9LS8NAFIXv1FeMr6hLN2JcCGJIitZtwI3LCqYtNKFMxms6dJIJMxOhhP4Ft/rX/DNiX5vYs/o49x44Jy0F18b3f0hra3tnd8/atw8Oj45PnNOznpaVYhgxKaQapFSj4AVGhhuBg1IhzVOB/XTytLj3P1BpLotXMy0xyWlW8HfOqFlYsZFy5Li+5y91uQnBGtzQgqW6I4fFb5JVORaGCar1MPBLk9RUGc4Ezuy40lhSNqEZ1ixPFc/GpuEO51jQHHVSLxc0I6Iy05k9bxX877AJvbYXdLyHl3s3DFf1wIILuIIbCOARQniGLkTAYAyf8AXf8EuuyS25W722yDpzDg2Rzh9qxmOf</latexit>�!
<latexit sha1_base64="+GduZJmK/D+bEDArDayvTtyfefE=">AAABeXicZY67TsNAEEVnwyPGvAyUNICbiMKyCYSGwhINZSLhJFJiRetlMKusH9pdI0VWvoAWPo5vocE4aUxudXRnrnSiXHClXfebtLa2d3bbxp65f3B4dGydnA5VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqqBnFm267h1LjbBW4PtG1CnP7PY9CVjRYKpZoIqNfHcXIcllZozgUtzWijMKZvTGEuWRJLHb7rRTipMaYIqLGv95kQUerE0Kyvvv8MmDG8cr+fcDW5t/2GlBwacwxV0wIN78OEJ+hAAA4QP+IQv+CGXpEOuV68tst6cQSOk+wujuGJB</latexit>

r

<latexit sha1_base64="wCGtuwrlRD8hA2nO2WdQpQsRJvE=">AAABsHicZY+7TsNAEEXH4RXMy0BJE5GGKrIjCK0lGpAogkQeUjay1sskLFk/tDsGIst/wtfQwg/wNxgnTcitru7M1ZwJUyUNue6PVdvY3Nreqe/ae/sHh0fO8UnfJJkW2BOJSvQw5AaVjLFHkhQOU408ChUOwtnN33zwitrIJH6keYrjiE9jOZGCUxkFTofd44S0nD4T1zp5Yw1bN5ghLmYaVc4I3ym/KwpGSYNNNBe5V+S6CJym23IrNdaNtzRNvw6VuoEj2FMisghjEoobM/LclMY51ySFwsJmmcG0PMqnmIsorIBW0lFpYx6hGefV16sVldG8sEsq7z/Duum3W16ndfVw2fT9BR7U4QzO4QI8uAYfbqELPRDwAZ/wBd9W2xpagcUXqzVr2TmFFVkvvzOleFg=</latexit>

, r
I!
1

r

<latexit sha1_base64="ARYAAand8k5YxQiQQXAJaGz0jyA=">AAABqHicZU+7TsNAENwLLxNeBkqaiDSIwrIjHq0lGuiCRB4oDtH52IRTzg/drVEiy3/B19DCT/A3GCdNyDQ7mp3RzoapkoZc94fVNja3tnes3fre/sHhkX180jVJpgV2RKIS3Q+5QSVj7JAkhf1UI49Chb1weve3772jNjKJn2ie4jDik1iOpeBUSiPbmb0EUdYIDHEx1ajygHBG+UNRBJQ0grHmIq8sRTlaxchuuo5bobFOvCVp+hZUaI9sEbwmIoswJqG4MQPPTWmYc01SKCzqQWYwLU/zCeYiCrWcvNGKOihpzCM0w7z6djWiMpoX9bKV97/DOum2HO/GuX68avr+oh5YcAbncAEe3IIP99CGDgj4gE/4gm92ydqsx54X1hpbZk5hBSz8BbDfdW0=</latexit>

xµ
I!
xµ

x2

<latexit sha1_base64="byAUCO5LMT9JSL9H3aMFw2Ef3H4=">AAAB4HicZZC7TsMwFIZPyq2EW4CRJaILU5RUKqyRWBiLRC9SU1W24xarjh3ZTqUqys6GWHkmXoDXYIUB9yKh0n/6dC7/+XVwzpk2Yfjp1HZ29/YP6ofu0fHJ6Zl3ftHVslCEdojkUvUx0pQzQTuGGU77uaIow5z28PR+0e/NqNJMiiczz+kwQxPBxowgY0sjb5xgOmGizJhgOZrQamCGZYuJyg2CAInUZ2KGFEPC+IVIqfKJFGOpMsQXnZWxdhMhsb06LS0wOyZMlVCR/rmOvEYYhEv52xCtoRHXYan2yCNJKkmRWSvCkdaDKMxtMqQMI5xWblJomiMyteYlybBik2ezUR1YFCijelguv7S5wgszr1ybKvqfYRu6zSC6DVqPzUYcr+JBHa7gGm4ggjuI4QHa0AECH/AF3/DjYOfFeXXeVqM1Z71zCRty3n8B5bKM2g==</latexit>

...and invariant under conformal inversions



Idea of Proof
<latexit sha1_base64="mvid1EH0FnPNy3YSIsG81lFywEQ=">AAAB4HicZZC7TsNAEEXH4RXMy0BJY5EUVJEdKdBaoqEMgjykOIp215swynpt7DUoWO7pEC3fxA/wG7RQsDiRUMitjuZx52poLDBVjvNhVNbWNza3qtvmzu7e/oF1eNRNoyxhvMMiESV9SlIuUPKOQiV4P044CangPTq9/O33HniSYiRv1Szmw5BMJI6REaVLI2vsUz5BmYcoMSYTXgzUMG+hLMy6TzMhuKrbNyoLZvZYRI82SjshARJh32dEKnwqbUxfRlRfneYaUAZcqsLnMvhzHVk1p+GUslfBXUDNq0Kp9shifhCxLNRWTJA0HbhOrJORRCETvDD9LOUxYVNtnrOQJji5U0vVgUZJQp4O8/JLyysiU7PC1Knc/xlWodtsuOeN1nWz5nnzeFCFEziFM3DhAjy4gjZ0gME7fMIXfBvUeDZejNf5aMVY7BzDkoy3H6yZjKo=</latexit>

• Study flow in radial quantization



Idea of Proof
<latexit sha1_base64="mvid1EH0FnPNy3YSIsG81lFywEQ=">AAAB4HicZZC7TsNAEEXH4RXMy0BJY5EUVJEdKdBaoqEMgjykOIp215swynpt7DUoWO7pEC3fxA/wG7RQsDiRUMitjuZx52poLDBVjvNhVNbWNza3qtvmzu7e/oF1eNRNoyxhvMMiESV9SlIuUPKOQiV4P044CangPTq9/O33HniSYiRv1Szmw5BMJI6REaVLI2vsUz5BmYcoMSYTXgzUMG+hLMy6TzMhuKrbNyoLZvZYRI82SjshARJh32dEKnwqbUxfRlRfneYaUAZcqsLnMvhzHVk1p+GUslfBXUDNq0Kp9shifhCxLNRWTJA0HbhOrJORRCETvDD9LOUxYVNtnrOQJji5U0vVgUZJQp4O8/JLyysiU7PC1Knc/xlWodtsuOeN1nWz5nnzeFCFEziFM3DhAjy4gjZ0gME7fMIXfBvUeDZejNf5aMVY7BzDkoy3H6yZjKo=</latexit>

• Study flow in radial quantization

<latexit sha1_base64="Ur44DnPn5QJfn59ChOzQVEKXKmY=">AAAB5HicZZBLS8NAFIXv1FeNr6hLN8EWdFUSoboSAt24rGAf0JQ6md7WsZNJmEyEEvIP3Ilbf5Nb/4hbnT5Aas/q48y9Zw43TARPtet+kdLG5tb2TnnX2ts/ODyyj0/aaZwphi0Wi1h1Q5qi4BJbmmuB3UQhjUKBnXDSmL13XlClPJYPeppgP6JjyUecUW2sgf0chDjmMo+45AkdY9HT/bzOZWFVgzATAnXVacRyFKuICofLZZZz6zxqHuGFo3BmUWEFMg7Nz5PcAJdDlLoIUA7/kgd2xa25cznr4C2h4pdhrubAZsEwZllkopigadrz3MS0o0pzJrCwgizFhLKJCc9ZFCo+ftIrbs+gpBGm/Xx+qdUVkelpYZlW3v8O69C+qnnXtfr9VcX3F/WgDGdwDpfgwQ34cAdNaAGDT/iGHwJkRF7JG3lfjJbIcucUVkQ+fgHYOYzs</latexit>

• Conformal inversion = ‘time’ reversal



Idea of Proof
<latexit sha1_base64="mvid1EH0FnPNy3YSIsG81lFywEQ=">AAAB4HicZZC7TsNAEEXH4RXMy0BJY5EUVJEdKdBaoqEMgjykOIp215swynpt7DUoWO7pEC3fxA/wG7RQsDiRUMitjuZx52poLDBVjvNhVNbWNza3qtvmzu7e/oF1eNRNoyxhvMMiESV9SlIuUPKOQiV4P044CangPTq9/O33HniSYiRv1Szmw5BMJI6REaVLI2vsUz5BmYcoMSYTXgzUMG+hLMy6TzMhuKrbNyoLZvZYRI82SjshARJh32dEKnwqbUxfRlRfneYaUAZcqsLnMvhzHVk1p+GUslfBXUDNq0Kp9shifhCxLNRWTJA0HbhOrJORRCETvDD9LOUxYVNtnrOQJji5U0vVgUZJQp4O8/JLyysiU7PC1Knc/xlWodtsuOeN1nWz5nnzeFCFEziFM3DhAjy4gjZ0gME7fMIXfBvUeDZejNf5aMVY7BzDkoy3H6yZjKo=</latexit>

• Study flow in radial quantization

<latexit sha1_base64="Ur44DnPn5QJfn59ChOzQVEKXKmY=">AAAB5HicZZBLS8NAFIXv1FeNr6hLN8EWdFUSoboSAt24rGAf0JQ6md7WsZNJmEyEEvIP3Ilbf5Nb/4hbnT5Aas/q48y9Zw43TARPtet+kdLG5tb2TnnX2ts/ODyyj0/aaZwphi0Wi1h1Q5qi4BJbmmuB3UQhjUKBnXDSmL13XlClPJYPeppgP6JjyUecUW2sgf0chDjmMo+45AkdY9HT/bzOZWFVgzATAnXVacRyFKuICofLZZZz6zxqHuGFo3BmUWEFMg7Nz5PcAJdDlLoIUA7/kgd2xa25cznr4C2h4pdhrubAZsEwZllkopigadrz3MS0o0pzJrCwgizFhLKJCc9ZFCo+ftIrbs+gpBGm/Xx+qdUVkelpYZlW3v8O69C+qnnXtfr9VcX3F/WgDGdwDpfgwQ34cAdNaAGDT/iGHwJkRF7JG3lfjJbIcucUVkQ+fgHYOYzs</latexit>

• Conformal inversion = ‘time’ reversal

<latexit sha1_base64="SkEeAwCP0TS+ENJwkCHui/imj4o=">AAAB3XicZZC7TsMwFIZPyq2EW4GRJaIdmKqkUmGNxMLAUCR6kZqqst1Dseo4ke1UqqKMbIiVZ+IReApW2HAvEir9p9/n+Pzn06Gp4Nr4/qdT2tre2d0r77sHh0fHJ5XTs45OMsWwzRKRqB4lGgWX2DbcCOylCklMBXbp5Hbe705RaZ7IRzNLcRCTseRPnBFjS8MKiyiOucxjLnlKxlj0zSBvclm4tYhmQqCpefcJI8IzPEZP4TzMvricEsWJZOhGMqF25SS3hssRSlNEKEd/kcNK1a/7C3mbJliZaliGhVpzqlHCsthGMUG07gd+arGIMpwJLNwo05gSNrHhOYup4uNns1btWytJjHqQL060PiIyMytcSxX8Z9g0nUY9uK43HxrVMFziQRku4BKuIIAbCOEOWtAGBh/wBd/w4wydF+fVeVt+LTmrmXNYk/P+C29Ni04=</latexit>

• Local time reversal invariance
<latexit sha1_base64="qrmj6xKixCmZxGeJ7z/9bOdlbrY=">AAAB7HicZZBNS8MwGMeT+bJa36oevRQ30NNoB9PrwIvHKe4F1jHT7FkNS9KSphuj9Ft4E69+Jv0yYvYCMvc//XiS558fCRPOUu1537i0s7u3X7YO7MOj45NT5+y8k8aZotCmMY9VLyQpcCahrZnm0EsUEBFy6IaT+8V5dwoqZbF81vMEBoJEko0ZJdqMho4KQoiYzAWTLCERFH09yBtMFnY1eGLRqyZKxbOqO+bxzH1RIECEpu7a1UyAq2DRTbjL5JQoRiQFO5BxaAwmuQEmRyB1EYAc/b0wdCpezVvG3QZ/DZWmhZZpDR0ajGKaCVNFOUnTvu8lxpIozSiHwg6yFBJCJ6Y8pyJUC+2Nad+gJALSQb78sc0Vnul5YRsr/7/DNnTqNf+21nisV5rNlR6y0CW6QjfIR3eoiR5QC7URRV/oB5exhSV+w+/4Y3W1hNc7F2gj+PMXBd+PvQ==</latexit>

) flow ‘remembers’ time reversal invariance



Idea of Proof
<latexit sha1_base64="mvid1EH0FnPNy3YSIsG81lFywEQ=">AAAB4HicZZC7TsNAEEXH4RXMy0BJY5EUVJEdKdBaoqEMgjykOIp215swynpt7DUoWO7pEC3fxA/wG7RQsDiRUMitjuZx52poLDBVjvNhVNbWNza3qtvmzu7e/oF1eNRNoyxhvMMiESV9SlIuUPKOQiV4P044CangPTq9/O33HniSYiRv1Szmw5BMJI6REaVLI2vsUz5BmYcoMSYTXgzUMG+hLMy6TzMhuKrbNyoLZvZYRI82SjshARJh32dEKnwqbUxfRlRfneYaUAZcqsLnMvhzHVk1p+GUslfBXUDNq0Kp9shifhCxLNRWTJA0HbhOrJORRCETvDD9LOUxYVNtnrOQJji5U0vVgUZJQp4O8/JLyysiU7PC1Knc/xlWodtsuOeN1nWz5nnzeFCFEziFM3DhAjy4gjZ0gME7fMIXfBvUeDZejNf5aMVY7BzDkoy3H6yZjKo=</latexit>

• Study flow in radial quantization

<latexit sha1_base64="Ur44DnPn5QJfn59ChOzQVEKXKmY=">AAAB5HicZZBLS8NAFIXv1FeNr6hLN8EWdFUSoboSAt24rGAf0JQ6md7WsZNJmEyEEvIP3Ilbf5Nb/4hbnT5Aas/q48y9Zw43TARPtet+kdLG5tb2TnnX2ts/ODyyj0/aaZwphi0Wi1h1Q5qi4BJbmmuB3UQhjUKBnXDSmL13XlClPJYPeppgP6JjyUecUW2sgf0chDjmMo+45AkdY9HT/bzOZWFVgzATAnXVacRyFKuICofLZZZz6zxqHuGFo3BmUWEFMg7Nz5PcAJdDlLoIUA7/kgd2xa25cznr4C2h4pdhrubAZsEwZllkopigadrz3MS0o0pzJrCwgizFhLKJCc9ZFCo+ftIrbs+gpBGm/Xx+qdUVkelpYZlW3v8O69C+qnnXtfr9VcX3F/WgDGdwDpfgwQ34cAdNaAGDT/iGHwJkRF7JG3lfjJbIcucUVkQ+fgHYOYzs</latexit>

• Conformal inversion = ‘time’ reversal

<latexit sha1_base64="jYuVgp4LdouJ9Ar7PeIffXsValU=">AAAB63icZZDLTsJAFIZnUAHrDXXpphEWrkhLgm6buNEdGrkklJDpcMATptPamRJJ06dwZ9z6TMaHMXG4JAb5V9+5/zlBLFBpx/mmhZ3dvWKpvG8dHB4dn1ROzzoqShMObR6JKOkFTIFACW2NWkAvToCFgYBuML1d1LszSBRG8knPYxiEbCJxjJxpkxpWXvwAJiizECXGbAJ5Xw+yJsrcqvlBKgTomn3/aI/xFUZ2HKHUNiob5YwlyEyQyhEki3h1Q1m+jAJjYJoZQFOUOvdBjv4ODCtVp+4sZW+Du4aqVyZLtYYV7o8inoZmFRdMqb7rxMYkSzRyAbnlpwpixqdmecbDIMHJs97I9g1KFoIaZMuHbY6IVM9zy7hy/3vYhk6j7l7Xmw+Nquet7JEyuSCX5Iq45IZ45I60SJtw8kV+aJGWaEjf6Dv9WLUW6HrmnGyIfv4C3hWPCQ==</latexit>

• IR fixed point is invariant under inversions

<latexit sha1_base64="SkEeAwCP0TS+ENJwkCHui/imj4o=">AAAB3XicZZC7TsMwFIZPyq2EW4GRJaIdmKqkUmGNxMLAUCR6kZqqst1Dseo4ke1UqqKMbIiVZ+IReApW2HAvEir9p9/n+Pzn06Gp4Nr4/qdT2tre2d0r77sHh0fHJ5XTs45OMsWwzRKRqB4lGgWX2DbcCOylCklMBXbp5Hbe705RaZ7IRzNLcRCTseRPnBFjS8MKiyiOucxjLnlKxlj0zSBvclm4tYhmQqCpefcJI8IzPEZP4TzMvricEsWJZOhGMqF25SS3hssRSlNEKEd/kcNK1a/7C3mbJliZaliGhVpzqlHCsthGMUG07gd+arGIMpwJLNwo05gSNrHhOYup4uNns1btWytJjHqQL060PiIyMytcSxX8Z9g0nUY9uK43HxrVMFziQRku4BKuIIAbCOEOWtAGBh/wBd/w4wydF+fVeVt+LTmrmXNYk/P+C29Ni04=</latexit>

• Local time reversal invariance
<latexit sha1_base64="qrmj6xKixCmZxGeJ7z/9bOdlbrY=">AAAB7HicZZBNS8MwGMeT+bJa36oevRQ30NNoB9PrwIvHKe4F1jHT7FkNS9KSphuj9Ft4E69+Jv0yYvYCMvc//XiS558fCRPOUu1537i0s7u3X7YO7MOj45NT5+y8k8aZotCmMY9VLyQpcCahrZnm0EsUEBFy6IaT+8V5dwoqZbF81vMEBoJEko0ZJdqMho4KQoiYzAWTLCERFH09yBtMFnY1eGLRqyZKxbOqO+bxzH1RIECEpu7a1UyAq2DRTbjL5JQoRiQFO5BxaAwmuQEmRyB1EYAc/b0wdCpezVvG3QZ/DZWmhZZpDR0ajGKaCVNFOUnTvu8lxpIozSiHwg6yFBJCJ6Y8pyJUC+2Nad+gJALSQb78sc0Vnul5YRsr/7/DNnTqNf+21nisV5rNlR6y0CW6QjfIR3eoiR5QC7URRV/oB5exhSV+w+/4Y3W1hNc7F2gj+PMXBd+PvQ==</latexit>

) flow ‘remembers’ time reversal invariance



Idea of Proof
<latexit sha1_base64="mvid1EH0FnPNy3YSIsG81lFywEQ=">AAAB4HicZZC7TsNAEEXH4RXMy0BJY5EUVJEdKdBaoqEMgjykOIp215swynpt7DUoWO7pEC3fxA/wG7RQsDiRUMitjuZx52poLDBVjvNhVNbWNza3qtvmzu7e/oF1eNRNoyxhvMMiESV9SlIuUPKOQiV4P044CangPTq9/O33HniSYiRv1Szmw5BMJI6REaVLI2vsUz5BmYcoMSYTXgzUMG+hLMy6TzMhuKrbNyoLZvZYRI82SjshARJh32dEKnwqbUxfRlRfneYaUAZcqsLnMvhzHVk1p+GUslfBXUDNq0Kp9shifhCxLNRWTJA0HbhOrJORRCETvDD9LOUxYVNtnrOQJji5U0vVgUZJQp4O8/JLyysiU7PC1Knc/xlWodtsuOeN1nWz5nnzeFCFEziFM3DhAjy4gjZ0gME7fMIXfBvUeDZejNf5aMVY7BzDkoy3H6yZjKo=</latexit>

• Study flow in radial quantization

<latexit sha1_base64="Ur44DnPn5QJfn59ChOzQVEKXKmY=">AAAB5HicZZBLS8NAFIXv1FeNr6hLN8EWdFUSoboSAt24rGAf0JQ6md7WsZNJmEyEEvIP3Ilbf5Nb/4hbnT5Aas/q48y9Zw43TARPtet+kdLG5tb2TnnX2ts/ODyyj0/aaZwphi0Wi1h1Q5qi4BJbmmuB3UQhjUKBnXDSmL13XlClPJYPeppgP6JjyUecUW2sgf0chDjmMo+45AkdY9HT/bzOZWFVgzATAnXVacRyFKuICofLZZZz6zxqHuGFo3BmUWEFMg7Nz5PcAJdDlLoIUA7/kgd2xa25cznr4C2h4pdhrubAZsEwZllkopigadrz3MS0o0pzJrCwgizFhLKJCc9ZFCo+ftIrbs+gpBGm/Xx+qdUVkelpYZlW3v8O69C+qnnXtfr9VcX3F/WgDGdwDpfgwQ34cAdNaAGDT/iGHwJkRF7JG3lfjJbIcucUVkQ+fgHYOYzs</latexit>

• Conformal inversion = ‘time’ reversal

<latexit sha1_base64="jYuVgp4LdouJ9Ar7PeIffXsValU=">AAAB63icZZDLTsJAFIZnUAHrDXXpphEWrkhLgm6buNEdGrkklJDpcMATptPamRJJ06dwZ9z6TMaHMXG4JAb5V9+5/zlBLFBpx/mmhZ3dvWKpvG8dHB4dn1ROzzoqShMObR6JKOkFTIFACW2NWkAvToCFgYBuML1d1LszSBRG8knPYxiEbCJxjJxpkxpWXvwAJiizECXGbAJ5Xw+yJsrcqvlBKgTomn3/aI/xFUZ2HKHUNiob5YwlyEyQyhEki3h1Q1m+jAJjYJoZQFOUOvdBjv4ODCtVp+4sZW+Du4aqVyZLtYYV7o8inoZmFRdMqb7rxMYkSzRyAbnlpwpixqdmecbDIMHJs97I9g1KFoIaZMuHbY6IVM9zy7hy/3vYhk6j7l7Xmw+Nquet7JEyuSCX5Iq45IZ45I60SJtw8kV+aJGWaEjf6Dv9WLUW6HrmnGyIfv4C3hWPCQ==</latexit>

• IR fixed point is invariant under inversions

<latexit sha1_base64="SkEeAwCP0TS+ENJwkCHui/imj4o=">AAAB3XicZZC7TsMwFIZPyq2EW4GRJaIdmKqkUmGNxMLAUCR6kZqqst1Dseo4ke1UqqKMbIiVZ+IReApW2HAvEir9p9/n+Pzn06Gp4Nr4/qdT2tre2d0r77sHh0fHJ5XTs45OMsWwzRKRqB4lGgWX2DbcCOylCklMBXbp5Hbe705RaZ7IRzNLcRCTseRPnBFjS8MKiyiOucxjLnlKxlj0zSBvclm4tYhmQqCpefcJI8IzPEZP4TzMvricEsWJZOhGMqF25SS3hssRSlNEKEd/kcNK1a/7C3mbJliZaliGhVpzqlHCsthGMUG07gd+arGIMpwJLNwo05gSNrHhOYup4uNns1btWytJjHqQL060PiIyMytcSxX8Z9g0nUY9uK43HxrVMFziQRku4BKuIIAbCOEOWtAGBh/wBd/w4wydF+fVeVt+LTmrmXNYk/P+C29Ni04=</latexit>

• Local time reversal invariance
<latexit sha1_base64="qrmj6xKixCmZxGeJ7z/9bOdlbrY=">AAAB7HicZZBNS8MwGMeT+bJa36oevRQ30NNoB9PrwIvHKe4F1jHT7FkNS9KSphuj9Ft4E69+Jv0yYvYCMvc//XiS558fCRPOUu1537i0s7u3X7YO7MOj45NT5+y8k8aZotCmMY9VLyQpcCahrZnm0EsUEBFy6IaT+8V5dwoqZbF81vMEBoJEko0ZJdqMho4KQoiYzAWTLCERFH09yBtMFnY1eGLRqyZKxbOqO+bxzH1RIECEpu7a1UyAq2DRTbjL5JQoRiQFO5BxaAwmuQEmRyB1EYAc/b0wdCpezVvG3QZ/DZWmhZZpDR0ajGKaCVNFOUnTvu8lxpIozSiHwg6yFBJCJ6Y8pyJUC+2Nad+gJALSQb78sc0Vnul5YRsr/7/DNnTqNf+21nisV5rNlR6y0CW6QjfIR3eoiR5QC7URRV/oB5exhSV+w+/4Y3W1hNc7F2gj+PMXBd+PvQ==</latexit>

) flow ‘remembers’ time reversal invariance

<latexit sha1_base64="/fq8D+CNE48sp1Xcf0OjFQ/mWsI=">AAABp3icZY+5TsNAEIZnw2XCZaCksXADRSIbcVRIlmhAFASJHFIcrPUyhFXWh7xjRGT5KXgaWngK3obghCLkrz59MyP9E6ZKanKcb1ZbWl5ZXTPW6xubW9s75u5eRyd5JrAtEpVkvZBrVDLGNklS2Esz5FGosBuOrn7n3VfMtEziBxqnOIj4MJbPUnCaqMBs+GGuFJJv3QZ+lFuXlk/4RsVN+Vg03NJqVfbPBabtNJ0q1iK4M7A9A6q0AlP4T4nII4xJKK5133VSGhQ8IykUlnU/15hyMeJDLEQUZnL4QnO2P8GYR6gHRfXs/InKaVzWJ63c/x0WoXPSdM+bZ/entudN64EBB3AIR+DCBXhwDS1og4B3+IBP+GLH7I51WG+6WmOzm32YC+M/5KJzJw==</latexit>

• Kµ = I�1PµI
<latexit sha1_base64="mv5N+5SwAwoosVXazypK6D98EZk=">AAAB63icZZDLTsJAFIZnUAHrrerSTSMsXJGWBN02caM7JHJJKCHTYcATpjN1ZoqSpk/hzrj1mYwPY2K5JAb5V1/OnHPmywljDtq47jcu7OzuFUvlfevg8Oj4xD4962iZKMraVHKpeiHRjINgbQOGs16sGIlCzrrh9Hbx3p0xpUGKRzOP2SAiEwFjoMTkpaH9HIRsAiKNQEBMJizrm0HaAJFZ1aAFkydDlJIvVee+5YzhlY2cWIIwDmjHolKMpYoI53MHxIwoIMJYgZBhLjBNcwAxYsJkAROjvw+GdsWtucs42+CtoeKX0TLNoU2DkaRJlK+inGjd99w4lyTKAOUss4JEs5jQab48pVGoFtYb1X6OgkRMD9LlwTZHeGLmmZVbef8dtqFTr3nXtcZDveL7Kz1URhfoEl0hD90gH92hJmojir7QDy7iEo7wG37HH6vWAl7PnKON4M9flMKOzA==</latexit>

) IR fixed point is conformally invariant



Radial Quantization
<latexit sha1_base64="46MVPxy2W3c3NpHgFGlkJpAYn0Q=">AAABznicZZDLSsNAFIZP6q3GW9Slm2I3bgxJoXUbEMRlC71BU8pkehqHTmZCZlIoIbj1mXwTd271KRzbgtT+q49z+c/PiVLOlPa8D6uyt39weFQ9tk9Oz84vnMurvpJ5RrFHJZfZMCIKORPY00xzHKYZkiTiOIjmj7/9wQIzxaTo6mWK44TEgs0YJdqUJk43jDBmokiYYCmJsRzpcdFkorRd153JrCakuKdSGEwIr3WeusoOhYzMjXlhgIkpCl2GKKZ/HhOn7rneSrVd8DdQD6qwUnvi0HAqaZ4YK8qJUiPfS00OkmlGOZZ2mCtMCZ0b84ImUcbiF71VHRkUJEE1LlY/2V7huV6Wtknl/8+wC/2G67fcZqdRD4J1PKjCDdzCHfjwAAE8Qxt6QOEdPuELvq22tbBK63U9WrE2O9ewJevtB4ZuhJY=</latexit>

...for non-conformal QFTs
<latexit sha1_base64="yU53KgUAku0bQWMEeWlbVCzd1Eg=">AAABmXicdU/LSsNAFL1TX7W+oi67cLCbCiVMqrEILiKClK4q2ge0oUzGsR06mYTMRCmlS7/GrX6Mf2P6cNGFZ3MP597DOTeIpdCGkB+U29jc2t7J7xb29g8Oj6zjk7aO0oTxFotklHQDqrkUireMMJJ344TTMJC8E4zv5/vOG0+0iNSzmcTcD+lQiVfBqMmkgXXWe0gDoUQF16nSkargBmVj8Y7Lzk3t8sIfWCViuyRDFRN7Pq9cvFJc7CwUQkpeHhZoDizWf4lYGnJlmKRa9xwSG39KEyOY5LNCP9U8ziLokE9ZGCRiODJrai+jioZc+9PFe+sWmZrJrJC1+ovG/5N21XaubfexWvJul/UgD0U4hzI4UAMP6tCEFjD4gE/4gm9URHeojhrL0xxaeU5hDejpF+vma/c=</latexit>

[Fubini, Hanson, Jackiw (1973)]



Radial Quantization
<latexit sha1_base64="46MVPxy2W3c3NpHgFGlkJpAYn0Q=">AAABznicZZDLSsNAFIZP6q3GW9Slm2I3bgxJoXUbEMRlC71BU8pkehqHTmZCZlIoIbj1mXwTd271KRzbgtT+q49z+c/PiVLOlPa8D6uyt39weFQ9tk9Oz84vnMurvpJ5RrFHJZfZMCIKORPY00xzHKYZkiTiOIjmj7/9wQIzxaTo6mWK44TEgs0YJdqUJk43jDBmokiYYCmJsRzpcdFkorRd153JrCakuKdSGEwIr3WeusoOhYzMjXlhgIkpCl2GKKZ/HhOn7rneSrVd8DdQD6qwUnvi0HAqaZ4YK8qJUiPfS00OkmlGOZZ2mCtMCZ0b84ImUcbiF71VHRkUJEE1LlY/2V7huV6Wtknl/8+wC/2G67fcZqdRD4J1PKjCDdzCHfjwAAE8Qxt6QOEdPuELvq22tbBK63U9WrE2O9ewJevtB4ZuhJY=</latexit>

...for non-conformal QFTs
<latexit sha1_base64="yU53KgUAku0bQWMEeWlbVCzd1Eg=">AAABmXicdU/LSsNAFL1TX7W+oi67cLCbCiVMqrEILiKClK4q2ge0oUzGsR06mYTMRCmlS7/GrX6Mf2P6cNGFZ3MP597DOTeIpdCGkB+U29jc2t7J7xb29g8Oj6zjk7aO0oTxFotklHQDqrkUireMMJJ344TTMJC8E4zv5/vOG0+0iNSzmcTcD+lQiVfBqMmkgXXWe0gDoUQF16nSkargBmVj8Y7Lzk3t8sIfWCViuyRDFRN7Pq9cvFJc7CwUQkpeHhZoDizWf4lYGnJlmKRa9xwSG39KEyOY5LNCP9U8ziLokE9ZGCRiODJrai+jioZc+9PFe+sWmZrJrJC1+ovG/5N21XaubfexWvJul/UgD0U4hzI4UAMP6tCEFjD4gE/4gm9URHeojhrL0xxaeU5hDejpF+vma/c=</latexit>

[Fubini, Hanson, Jackiw (1973)]

<latexit sha1_base64="flt9r8Tv+bEyIm5dgH9VulVdd/I=">AAABknicZY9LS8NAEMdn66vWV3wcBC/BXAShJMEHCEKkFw+CFUxbaNKy2Yx16ebB7kYopX4ar/p9/Damj0vt/zDzY2b+8J8oF1xp2/4llbX1jc2t6nZtZ3dv/8A4PGqprJAMfZaJTHYiqlDwFH3NtcBOLpEmkcB2NGxM9+0PlIpn6ase5RgmdJDyN86oLkd94zRWPde8N2NZtktzWuPgOem5fcOy6/ZM5io4C7C8KszU7BssiDNWJJhqJqhSXcfOdTimUnMmcFILCoU5ZUM6wDFLIskH73pp2i0xpQmqcDz7a9kiCj2a1MpUzv8Mq9By685N/frlyvK8eTyowhmcwwU4cAsePEITfGDwCV/wDT/khNyRB9KYn1bIwnMMSyJPf3nqaM4=</latexit>

ds2 = dr2 + r2d⌦2
<latexit sha1_base64="U9CZD02d2D4B73wj2UyRWp8vC6A=">AAABmHicdY9LT8JAFIVv8YX4qrrTxBDZuCLTRhF2TVyoK9HII6FIpsOVTphpm5mpCWm689e41T/jv7GALlh4Vl/uuSf33CARXBtCvq3S2vrG5lZ5u7Kzu7d/YB8edXWcKoYdFotY9QOqUfAIO4Ybgf1EIZWBwF4wvZn7vTdUmsfRs5klOJR0EvFXzqgpRiP7zE+jMapAUYaZHyYhjUwss7H/IF/cPB/ZNVInhRqN6hycJnEKaLWartuqOguLkJpXhoXaI5v545ilEiPDBNV64JDEDDOqDGcC84qfakwom9IJZkwGik9CszIdFBhRiXqYLb5bjYjUzPJK0ervdPV/6Lp1p1G/erysed6yHpThFM7hAhy4Bg/uoA0dYPAOH/AJX9aJ5Vm31v1ytWT9Zo5hRdbTD7DnbpI=</latexit> |{z}
<latexit sha1_base64="7DrbxGQsYsTxpVKW/Na6p7o+DgA=">AAABf3icdY+7TsNAEEVnwyuEV4CSJsIFNFi7EZhYorAEBWUQJI6UhGi9DGHl9UPeNVJk+SNo4cv4G5wEihTc6mjuXM2dIFVSG0q/SW1tfWNzq77d2Nnd2z9oHh71dZJnAnsiUUk2CLhGJWPsGWkUDtIMeRQo9IPwdu7775hpmcRPZpbiOOLTWL5KwU018h+fi7sLVk6aFrVpJcdpzYF1KKvAdTvttttiC4tSy6vDQt1JU4xeEpFHGBuhuNZDRlMzLnhmpFBYNka5xpSLkE+xEFGQyembWZkOK4x5hHpcLJ5YjajczMpG1ervdOt/6Ldt5thXD5eWd7OsB3U4gVM4BwbX4ME9dKEHAkL4gE/4IoScEZvQ5WqN/GaOYUXE/QGbk2OU</latexit>

SD�1
<latexit sha1_base64="aSN2PaF+VseeP3UjZJWE9+FW5OI=">AAABgnicZY9LS8NAFIXv1KoxvqIu3RSzERch8blRCLhxWcG0xSaWyXiNQycPZiZCCf0XbvV/+W+MaTexZ/Vx7j1wTlwIrrTr/pDOWnd9Y9PYMrd3dvf2rYPDgcpLyTBgucjlKKYKBc8w0FwLHBUSaRoLHMbT+7/78AOl4nn2pGcFRilNMv7GGdW19Sx7dz18CTUtJ5btOm6j3ip4S7B9Axr1JxYLX3NWpphpJqhSY88tdFRRqTkTODfDUmFB2ZQmWLE0ljx51y13XGNGU1RR1exoR0SpZ3OzbuX977AKg3PHu3auHi9t31/UAwOO4QROwYMb8OEB+hAAgww+4Qu+SZecEY9cLF47ZJk5gpbI7S/2zmSG</latexit>

r = e⌧
<latexit sha1_base64="8XvpkytGtR0RXWUPvBkNRSNSvIk=">AAABjnicZY85T8NAEIVnwxXMZY6OJsIFVJaNQqgiLNGkDBI5pNgy62UIq6wPeceIYOW/0MI/4t9gkjQhr/r0Zp70XpQpqclxflhtY3Nre6e+a+ztHxwemccnfZ0WucCeSFWaDyOuUckEeyRJ4TDLkceRwkE0uf+7D94w1zJNHmmaYRDzcSJfpOBUWaF55hMvGu2GT/hO5RPJGC9noWk5tjNXYx3cJVheHebqhqbwn1NRxJiQUFzrketkFJQ8JykUzgy/0JhxMeFjLEUc5XL8SivuqMKEx6iDcr5pNaIKms6MqpX7v8M69K9tt2XfPDQtz1vUgzqcwwVcgQu34EEHutADAR/wCV/wzUzWYm12t3itsWXmFFbEOr93A2k1</latexit>

⌧ = ‘time’

<latexit sha1_base64="RgAyFKr6IQUUN0xuiQ82W8YhzbU=">AAABwHicZZBLS8NAFIVv6ivGV9SlG7GbuilJoboNiuKygn1AU8rM5JoOnUxiZiLUkH/kr3En+mMc24LUntXHnXvOHC7NBFfa8z6t2sbm1vaOvevs7R8cHrnHJz2VFjnDLktFmg8oUSi4xK7mWuAgy5EkVGCfTm9/3/uvmCueyic9y3CUkFjyZ86INqOxex9SjLksEy55RmKshnpUtrmsnMZdwQSPkMhLJ5QpNanT0gCXEUpdhSijP9fYrXtNb67zdfCXUA9smKszdlkYpaxITBQTRKmh72XmZ5JrzgRWTlgozAibmvCSJTTn8USvTIcGJUlQjcr5FVYtotCzyjGt/P8d1qHXavpXzfZjqx4Ei3pgwxlcQAN8uIYAHqADXWDwDh/wBd/WjTWxUutlsVqzlp5TWJH19gPN5n89</latexit>

(Euclidean)



Radial Quantization
<latexit sha1_base64="46MVPxy2W3c3NpHgFGlkJpAYn0Q=">AAABznicZZDLSsNAFIZP6q3GW9Slm2I3bgxJoXUbEMRlC71BU8pkehqHTmZCZlIoIbj1mXwTd271KRzbgtT+q49z+c/PiVLOlPa8D6uyt39weFQ9tk9Oz84vnMurvpJ5RrFHJZfZMCIKORPY00xzHKYZkiTiOIjmj7/9wQIzxaTo6mWK44TEgs0YJdqUJk43jDBmokiYYCmJsRzpcdFkorRd153JrCakuKdSGEwIr3WeusoOhYzMjXlhgIkpCl2GKKZ/HhOn7rneSrVd8DdQD6qwUnvi0HAqaZ4YK8qJUiPfS00OkmlGOZZ2mCtMCZ0b84ImUcbiF71VHRkUJEE1LlY/2V7huV6Wtknl/8+wC/2G67fcZqdRD4J1PKjCDdzCHfjwAAE8Qxt6QOEdPuELvq22tbBK63U9WrE2O9ewJevtB4ZuhJY=</latexit>

...for non-conformal QFTs
<latexit sha1_base64="yU53KgUAku0bQWMEeWlbVCzd1Eg=">AAABmXicdU/LSsNAFL1TX7W+oi67cLCbCiVMqrEILiKClK4q2ge0oUzGsR06mYTMRCmlS7/GrX6Mf2P6cNGFZ3MP597DOTeIpdCGkB+U29jc2t7J7xb29g8Oj6zjk7aO0oTxFotklHQDqrkUireMMJJ344TTMJC8E4zv5/vOG0+0iNSzmcTcD+lQiVfBqMmkgXXWe0gDoUQF16nSkargBmVj8Y7Lzk3t8sIfWCViuyRDFRN7Pq9cvFJc7CwUQkpeHhZoDizWf4lYGnJlmKRa9xwSG39KEyOY5LNCP9U8ziLokE9ZGCRiODJrai+jioZc+9PFe+sWmZrJrJC1+ovG/5N21XaubfexWvJul/UgD0U4hzI4UAMP6tCEFjD4gE/4gm9URHeojhrL0xxaeU5hDejpF+vma/c=</latexit>

[Fubini, Hanson, Jackiw (1973)]

<latexit sha1_base64="IYTGesFWj2yzwyKz/6X+i6vOdL4=">AAAByXicZZDNSsNAFIVv6l+Nf1GXbortwlVJqlVwFVBBcGEFawtNLZPpNR06mYyZibSGrHwmH0bc6nsY24LUntXHvfccDteXnClt2x9GYWl5ZXWtuG5ubG5t71i7ew8qSmKKTRrxKG77RCFnApuaaY5tGSMJfY4tf3jxu2+9YKxYJO71WGI3JIFgT4wSnY961q3nY8BEGjLBJAkw6+huWmciM69GJJQcz0vHl6WKJwfs8aRieiLy8/hhmgMTfRQ681D0/+w9q2xX7YlKi+DMoOwWYaJGz6JeP6JJmEdRTpTqOLbMK5BYM8oxM71EoSR0mIenNPRjFgz03LSToyAhqm46ece8hSd6nJl5K+d/h0V4qFWd02r9rlZ23Wk9KMIBHMIROHAGLlxDA5pA4R0+4Qu+jRvj2RgZr9PTgjHz7MOcjLcfe4+B8A==</latexit>

Example: 3D �4

<latexit sha1_base64="PemZxdX9EBy094pj9HVlbP8c6Ac=">AAAB3nicZZBLT8JAFIVv8YX1VXXpZiIbjAlpEXVl0ujGJUZ5JEzB6XQoE6aPdKZGQti6M279Tf4D/4VbXQmFxFTO6uS799ycXDcWXCrT/NQKK6tr6xvFTX1re2d3z9g/aMooTShr0EhESdslkgkesobiSrB2nDASuIK13OHNbN56YonkUfigRjFzAuKHvM8pUVPUM7x7dIVwMOKhQl73DD1j3ycxwtfc7+hY9hNCkVVFZezheMBPulX9FP3hoFtFM57DNYQFmeNadsjpGSWzYmZCy8ZamJJdhEz1nkGxF9E0YKGigkjZscxYOWOSKE4Fm+g4lSwmdEh8NqaBm3B/oHK0M7UhCZh0xtmP8hGRqtFEn7ay/ndYNs1qxbqonN/VSrY9rwdFOIJjKIMFl2DDLdShARQ+4Au+4Ud71F60V+1tvlrQFplDyEl7/wX1noOc</latexit>

S =

Z
d3x

h
1
2(@�)

2 + 12m
2�2 + 14��

4
i

<latexit sha1_base64="flt9r8Tv+bEyIm5dgH9VulVdd/I=">AAABknicZY9LS8NAEMdn66vWV3wcBC/BXAShJMEHCEKkFw+CFUxbaNKy2Yx16ebB7kYopX4ar/p9/Damj0vt/zDzY2b+8J8oF1xp2/4llbX1jc2t6nZtZ3dv/8A4PGqprJAMfZaJTHYiqlDwFH3NtcBOLpEmkcB2NGxM9+0PlIpn6ase5RgmdJDyN86oLkd94zRWPde8N2NZtktzWuPgOem5fcOy6/ZM5io4C7C8KszU7BssiDNWJJhqJqhSXcfOdTimUnMmcFILCoU5ZUM6wDFLIskH73pp2i0xpQmqcDz7a9kiCj2a1MpUzv8Mq9By685N/frlyvK8eTyowhmcwwU4cAsePEITfGDwCV/wDT/khNyRB9KYn1bIwnMMSyJPf3nqaM4=</latexit>

ds2 = dr2 + r2d⌦2
<latexit sha1_base64="U9CZD02d2D4B73wj2UyRWp8vC6A=">AAABmHicdY9LT8JAFIVv8YX4qrrTxBDZuCLTRhF2TVyoK9HII6FIpsOVTphpm5mpCWm689e41T/jv7GALlh4Vl/uuSf33CARXBtCvq3S2vrG5lZ5u7Kzu7d/YB8edXWcKoYdFotY9QOqUfAIO4Ybgf1EIZWBwF4wvZn7vTdUmsfRs5klOJR0EvFXzqgpRiP7zE+jMapAUYaZHyYhjUwss7H/IF/cPB/ZNVInhRqN6hycJnEKaLWartuqOguLkJpXhoXaI5v545ilEiPDBNV64JDEDDOqDGcC84qfakwom9IJZkwGik9CszIdFBhRiXqYLb5bjYjUzPJK0ervdPV/6Lp1p1G/erysed6yHpThFM7hAhy4Bg/uoA0dYPAOH/AJX9aJ5Vm31v1ytWT9Zo5hRdbTD7DnbpI=</latexit> |{z}
<latexit sha1_base64="7DrbxGQsYsTxpVKW/Na6p7o+DgA=">AAABf3icdY+7TsNAEEVnwyuEV4CSJsIFNFi7EZhYorAEBWUQJI6UhGi9DGHl9UPeNVJk+SNo4cv4G5wEihTc6mjuXM2dIFVSG0q/SW1tfWNzq77d2Nnd2z9oHh71dZJnAnsiUUk2CLhGJWPsGWkUDtIMeRQo9IPwdu7775hpmcRPZpbiOOLTWL5KwU018h+fi7sLVk6aFrVpJcdpzYF1KKvAdTvttttiC4tSy6vDQt1JU4xeEpFHGBuhuNZDRlMzLnhmpFBYNka5xpSLkE+xEFGQyembWZkOK4x5hHpcLJ5YjajczMpG1ervdOt/6Ldt5thXD5eWd7OsB3U4gVM4BwbX4ME9dKEHAkL4gE/4IoScEZvQ5WqN/GaOYUXE/QGbk2OU</latexit>

SD�1
<latexit sha1_base64="aSN2PaF+VseeP3UjZJWE9+FW5OI=">AAABgnicZY9LS8NAFIXv1KoxvqIu3RSzERch8blRCLhxWcG0xSaWyXiNQycPZiZCCf0XbvV/+W+MaTexZ/Vx7j1wTlwIrrTr/pDOWnd9Y9PYMrd3dvf2rYPDgcpLyTBgucjlKKYKBc8w0FwLHBUSaRoLHMbT+7/78AOl4nn2pGcFRilNMv7GGdW19Sx7dz18CTUtJ5btOm6j3ip4S7B9Axr1JxYLX3NWpphpJqhSY88tdFRRqTkTODfDUmFB2ZQmWLE0ljx51y13XGNGU1RR1exoR0SpZ3OzbuX977AKg3PHu3auHi9t31/UAwOO4QROwYMb8OEB+hAAgww+4Qu+SZecEY9cLF47ZJk5gpbI7S/2zmSG</latexit>

r = e⌧
<latexit sha1_base64="8XvpkytGtR0RXWUPvBkNRSNSvIk=">AAABjnicZY85T8NAEIVnwxXMZY6OJsIFVJaNQqgiLNGkDBI5pNgy62UIq6wPeceIYOW/0MI/4t9gkjQhr/r0Zp70XpQpqclxflhtY3Nre6e+a+ztHxwemccnfZ0WucCeSFWaDyOuUckEeyRJ4TDLkceRwkE0uf+7D94w1zJNHmmaYRDzcSJfpOBUWaF55hMvGu2GT/hO5RPJGC9noWk5tjNXYx3cJVheHebqhqbwn1NRxJiQUFzrketkFJQ8JykUzgy/0JhxMeFjLEUc5XL8SivuqMKEx6iDcr5pNaIKms6MqpX7v8M69K9tt2XfPDQtz1vUgzqcwwVcgQu34EEHutADAR/wCV/wzUzWYm12t3itsWXmFFbEOr93A2k1</latexit>

⌧ = ‘time’

<latexit sha1_base64="RgAyFKr6IQUUN0xuiQ82W8YhzbU=">AAABwHicZZBLS8NAFIVv6ivGV9SlG7GbuilJoboNiuKygn1AU8rM5JoOnUxiZiLUkH/kr3En+mMc24LUntXHnXvOHC7NBFfa8z6t2sbm1vaOvevs7R8cHrnHJz2VFjnDLktFmg8oUSi4xK7mWuAgy5EkVGCfTm9/3/uvmCueyic9y3CUkFjyZ86INqOxex9SjLksEy55RmKshnpUtrmsnMZdwQSPkMhLJ5QpNanT0gCXEUpdhSijP9fYrXtNb67zdfCXUA9smKszdlkYpaxITBQTRKmh72XmZ5JrzgRWTlgozAibmvCSJTTn8USvTIcGJUlQjcr5FVYtotCzyjGt/P8d1qHXavpXzfZjqx4Ei3pgwxlcQAN8uIYAHqADXWDwDh/wBd/WjTWxUutlsVqzlp5TWJH19gPN5n89</latexit>

(Euclidean)



Radial Quantization
<latexit sha1_base64="46MVPxy2W3c3NpHgFGlkJpAYn0Q=">AAABznicZZDLSsNAFIZP6q3GW9Slm2I3bgxJoXUbEMRlC71BU8pkehqHTmZCZlIoIbj1mXwTd271KRzbgtT+q49z+c/PiVLOlPa8D6uyt39weFQ9tk9Oz84vnMurvpJ5RrFHJZfZMCIKORPY00xzHKYZkiTiOIjmj7/9wQIzxaTo6mWK44TEgs0YJdqUJk43jDBmokiYYCmJsRzpcdFkorRd153JrCakuKdSGEwIr3WeusoOhYzMjXlhgIkpCl2GKKZ/HhOn7rneSrVd8DdQD6qwUnvi0HAqaZ4YK8qJUiPfS00OkmlGOZZ2mCtMCZ0b84ImUcbiF71VHRkUJEE1LlY/2V7huV6Wtknl/8+wC/2G67fcZqdRD4J1PKjCDdzCHfjwAAE8Qxt6QOEdPuELvq22tbBK63U9WrE2O9ewJevtB4ZuhJY=</latexit>

...for non-conformal QFTs
<latexit sha1_base64="yU53KgUAku0bQWMEeWlbVCzd1Eg=">AAABmXicdU/LSsNAFL1TX7W+oi67cLCbCiVMqrEILiKClK4q2ge0oUzGsR06mYTMRCmlS7/GrX6Mf2P6cNGFZ3MP597DOTeIpdCGkB+U29jc2t7J7xb29g8Oj6zjk7aO0oTxFotklHQDqrkUireMMJJ344TTMJC8E4zv5/vOG0+0iNSzmcTcD+lQiVfBqMmkgXXWe0gDoUQF16nSkargBmVj8Y7Lzk3t8sIfWCViuyRDFRN7Pq9cvFJc7CwUQkpeHhZoDizWf4lYGnJlmKRa9xwSG39KEyOY5LNCP9U8ziLokE9ZGCRiODJrai+jioZc+9PFe+sWmZrJrJC1+ovG/5N21XaubfexWvJul/UgD0U4hzI4UAMP6tCEFjD4gE/4gm9URHeojhrL0xxaeU5hDejpF+vma/c=</latexit>

[Fubini, Hanson, Jackiw (1973)]

<latexit sha1_base64="IYTGesFWj2yzwyKz/6X+i6vOdL4=">AAAByXicZZDNSsNAFIVv6l+Nf1GXbortwlVJqlVwFVBBcGEFawtNLZPpNR06mYyZibSGrHwmH0bc6nsY24LUntXHvfccDteXnClt2x9GYWl5ZXWtuG5ubG5t71i7ew8qSmKKTRrxKG77RCFnApuaaY5tGSMJfY4tf3jxu2+9YKxYJO71WGI3JIFgT4wSnY961q3nY8BEGjLBJAkw6+huWmciM69GJJQcz0vHl6WKJwfs8aRieiLy8/hhmgMTfRQ681D0/+w9q2xX7YlKi+DMoOwWYaJGz6JeP6JJmEdRTpTqOLbMK5BYM8oxM71EoSR0mIenNPRjFgz03LSToyAhqm46ece8hSd6nJl5K+d/h0V4qFWd02r9rlZ23Wk9KMIBHMIROHAGLlxDA5pA4R0+4Qu+jRvj2RgZr9PTgjHz7MOcjLcfe4+B8A==</latexit>

Example: 3D �4

<latexit sha1_base64="PemZxdX9EBy094pj9HVlbP8c6Ac=">AAAB3nicZZBLT8JAFIVv8YX1VXXpZiIbjAlpEXVl0ujGJUZ5JEzB6XQoE6aPdKZGQti6M279Tf4D/4VbXQmFxFTO6uS799ycXDcWXCrT/NQKK6tr6xvFTX1re2d3z9g/aMooTShr0EhESdslkgkesobiSrB2nDASuIK13OHNbN56YonkUfigRjFzAuKHvM8pUVPUM7x7dIVwMOKhQl73DD1j3ycxwtfc7+hY9hNCkVVFZezheMBPulX9FP3hoFtFM57DNYQFmeNadsjpGSWzYmZCy8ZamJJdhEz1nkGxF9E0YKGigkjZscxYOWOSKE4Fm+g4lSwmdEh8NqaBm3B/oHK0M7UhCZh0xtmP8hGRqtFEn7ay/ndYNs1qxbqonN/VSrY9rwdFOIJjKIMFl2DDLdShARQ+4Au+4Ud71F60V+1tvlrQFplDyEl7/wX1noOc</latexit>
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4
i

<latexit sha1_base64="G4p3YMLjB/lvFTGWtj/jztekDX4=">AAABqHicZY+5TsNAEIZnwxXCZaCksUiDKIwdcVRIlmgog0QOFIdovRmSVdaHdseIyPJb8DS08BK8Dc7RhPzVN8c/+idMlTTkur+ssrG5tb1T3a3t7R8cHlnHJ22TZFpgSyQq0d2QG1QyxhZJUthNNfIoVNgJJw+zeecdtZFJ/EzTFPsRH8XyTQpOZWtgOcGYU5COpX1v69fcu2oU9rIMCD8oH8oI45ldoTHFwKq7jjuXvQ7eEup+FeZqDiwRDBORlTdIKG5Mz3NT6udckxQKi1qQGUy5mPAR5iIKtRyNaaXbKzHmEZp+Pv921aIymha1MpX3P8M6tBuOd+vcPF3XfX8RD6pwBudwAR7cgQ+P0IQWCPiEL/iGH3bJmqzDXharFbb0nMKKWPgHh3ZzpA==</latexit>

�̂ = r1/2� = dimensionless
<latexit sha1_base64="FVRPK90gKlXkfVBYi0bs0QZXKuE=">AAAB/HicbVDLSsNAFJ2prxpfURcKboLdVISSFF8bIejGnRXtAzo13Eyn6dDJg8xEKKEu/BZ34tZ/8Q/8DJu0oLWe1bn3nHM5XDcSXCrT/MSFhcWl5ZXiqra2vrG5pW/vNGSYxJTVaSjCuOWCZIIHrK64EqwVxQx8V7CmO7jO9OYTiyUPgwc1jFjHBy/gPU5BjVeO/nJvXBrEH/JAGV2iIPkZbn3ieRCRK+61NSJ7MVDDqhpl0nUmxj4oEvX50WNVOzZ+GwJwBTjZgX8tF3k0zYTRWHD0klkxcxjzxJqSkl1EOWqOTkk3pInPAkUFSNm2zEh1UogVp4KNNJJIFgEdgMdS6rsx9/pqZtse0wB8Jjtp/sHZiEjUcJS1sv52mCeNasU6q5zenZRse1IPFdEBOkRlZKFzZKMbVEN1RNEX3sR7eB8/41f8ht8n1gKeZnbRDPDHN1CXjjY=</latexit>

S =
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<latexit sha1_base64="HbH6uVm5sxgAQnIZ80y+ZFHtfvg=">AAABzHicZZBLS8NAFIVv6ivGV9Slm8FuBKEkoeo26MaVVLEP6KRlMk7ToZMHMxOhhGz9Tf4VN271Z5g+QGvP6nDud+Bww0xwpR3nw6htbG5t75i71t7+weGRfXzSUWkuKWvTVKSyFxLFBE9YW3MtWC+TjMShYN1wcje7d1+ZVDxNnvU0Y0FMooSPOCW6iob2U1FeIqxGklDkeigeeIgNCg9rkpcIj4kucDbm5cCzfrEmwoJU2Az6y1T5LY+CoV13Gs5caN24S1P3TZirNbQpfklpHrNEU0GU6rtOpoOCSM2pYKWFc8UyQickYgWNQ8mjsV5J+5VNSMxUUMw/sloRuZ6WVrXK/b9h3XS8hnvduHps1n1/MQ9MOINzuAAXbsCHe2hBGyi8wyd8wbfxYGijMMoFWjOWnVNYkfH2A3Zgf/A=</latexit>

+ 12m
2e2⌧ �̂2 + 14�e

⌧ �̂4
i

<latexit sha1_base64="flt9r8Tv+bEyIm5dgH9VulVdd/I=">AAABknicZY9LS8NAEMdn66vWV3wcBC/BXAShJMEHCEKkFw+CFUxbaNKy2Yx16ebB7kYopX4ar/p9/Damj0vt/zDzY2b+8J8oF1xp2/4llbX1jc2t6nZtZ3dv/8A4PGqprJAMfZaJTHYiqlDwFH3NtcBOLpEmkcB2NGxM9+0PlIpn6ase5RgmdJDyN86oLkd94zRWPde8N2NZtktzWuPgOem5fcOy6/ZM5io4C7C8KszU7BssiDNWJJhqJqhSXcfOdTimUnMmcFILCoU5ZUM6wDFLIskH73pp2i0xpQmqcDz7a9kiCj2a1MpUzv8Mq9By685N/frlyvK8eTyowhmcwwU4cAsePEITfGDwCV/wDT/khNyRB9KYn1bIwnMMSyJPf3nqaM4=</latexit>

ds2 = dr2 + r2d⌦2
<latexit sha1_base64="U9CZD02d2D4B73wj2UyRWp8vC6A=">AAABmHicdY9LT8JAFIVv8YX4qrrTxBDZuCLTRhF2TVyoK9HII6FIpsOVTphpm5mpCWm689e41T/jv7GALlh4Vl/uuSf33CARXBtCvq3S2vrG5lZ5u7Kzu7d/YB8edXWcKoYdFotY9QOqUfAIO4Ybgf1EIZWBwF4wvZn7vTdUmsfRs5klOJR0EvFXzqgpRiP7zE+jMapAUYaZHyYhjUwss7H/IF/cPB/ZNVInhRqN6hycJnEKaLWartuqOguLkJpXhoXaI5v545ilEiPDBNV64JDEDDOqDGcC84qfakwom9IJZkwGik9CszIdFBhRiXqYLb5bjYjUzPJK0ervdPV/6Lp1p1G/erysed6yHpThFM7hAhy4Bg/uoA0dYPAOH/AJX9aJ5Vm31v1ytWT9Zo5hRdbTD7DnbpI=</latexit> |{z}
<latexit sha1_base64="7DrbxGQsYsTxpVKW/Na6p7o+DgA=">AAABf3icdY+7TsNAEEVnwyuEV4CSJsIFNFi7EZhYorAEBWUQJI6UhGi9DGHl9UPeNVJk+SNo4cv4G5wEihTc6mjuXM2dIFVSG0q/SW1tfWNzq77d2Nnd2z9oHh71dZJnAnsiUUk2CLhGJWPsGWkUDtIMeRQo9IPwdu7775hpmcRPZpbiOOLTWL5KwU018h+fi7sLVk6aFrVpJcdpzYF1KKvAdTvttttiC4tSy6vDQt1JU4xeEpFHGBuhuNZDRlMzLnhmpFBYNka5xpSLkE+xEFGQyembWZkOK4x5hHpcLJ5YjajczMpG1ervdOt/6Ldt5thXD5eWd7OsB3U4gVM4BwbX4ME9dKEHAkL4gE/4IoScEZvQ5WqN/GaOYUXE/QGbk2OU</latexit>

SD�1
<latexit sha1_base64="aSN2PaF+VseeP3UjZJWE9+FW5OI=">AAABgnicZY9LS8NAFIXv1KoxvqIu3RSzERch8blRCLhxWcG0xSaWyXiNQycPZiZCCf0XbvV/+W+MaTexZ/Vx7j1wTlwIrrTr/pDOWnd9Y9PYMrd3dvf2rYPDgcpLyTBgucjlKKYKBc8w0FwLHBUSaRoLHMbT+7/78AOl4nn2pGcFRilNMv7GGdW19Sx7dz18CTUtJ5btOm6j3ip4S7B9Axr1JxYLX3NWpphpJqhSY88tdFRRqTkTODfDUmFB2ZQmWLE0ljx51y13XGNGU1RR1exoR0SpZ3OzbuX977AKg3PHu3auHi9t31/UAwOO4QROwYMb8OEB+hAAgww+4Qu+SZecEY9cLF47ZJk5gpbI7S/2zmSG</latexit>

r = e⌧
<latexit sha1_base64="8XvpkytGtR0RXWUPvBkNRSNSvIk=">AAABjnicZY85T8NAEIVnwxXMZY6OJsIFVJaNQqgiLNGkDBI5pNgy62UIq6wPeceIYOW/0MI/4t9gkjQhr/r0Zp70XpQpqclxflhtY3Nre6e+a+ztHxwemccnfZ0WucCeSFWaDyOuUckEeyRJ4TDLkceRwkE0uf+7D94w1zJNHmmaYRDzcSJfpOBUWaF55hMvGu2GT/hO5RPJGC9noWk5tjNXYx3cJVheHebqhqbwn1NRxJiQUFzrketkFJQ8JykUzgy/0JhxMeFjLEUc5XL8SivuqMKEx6iDcr5pNaIKms6MqpX7v8M69K9tt2XfPDQtz1vUgzqcwwVcgQu34EEHutADAR/wCV/wzUzWYm12t3itsWXmFFbEOr93A2k1</latexit>

⌧ = ‘time’

<latexit sha1_base64="RgAyFKr6IQUUN0xuiQ82W8YhzbU=">AAABwHicZZBLS8NAFIVv6ivGV9SlG7GbuilJoboNiuKygn1AU8rM5JoOnUxiZiLUkH/kr3En+mMc24LUntXHnXvOHC7NBFfa8z6t2sbm1vaOvevs7R8cHrnHJz2VFjnDLktFmg8oUSi4xK7mWuAgy5EkVGCfTm9/3/uvmCueyic9y3CUkFjyZ86INqOxex9SjLksEy55RmKshnpUtrmsnMZdwQSPkMhLJ5QpNanT0gCXEUpdhSijP9fYrXtNb67zdfCXUA9smKszdlkYpaxITBQTRKmh72XmZ5JrzgRWTlgozAibmvCSJTTn8USvTIcGJUlQjcr5FVYtotCzyjGt/P8d1qHXavpXzfZjqx4Ei3pgwxlcQAN8uIYAHqADXWDwDh/wBd/WjTWxUutlsVqzlp5TWJH19gPN5n89</latexit>

(Euclidean)



Radial Quantization
<latexit sha1_base64="46MVPxy2W3c3NpHgFGlkJpAYn0Q=">AAABznicZZDLSsNAFIZP6q3GW9Slm2I3bgxJoXUbEMRlC71BU8pkehqHTmZCZlIoIbj1mXwTd271KRzbgtT+q49z+c/PiVLOlPa8D6uyt39weFQ9tk9Oz84vnMurvpJ5RrFHJZfZMCIKORPY00xzHKYZkiTiOIjmj7/9wQIzxaTo6mWK44TEgs0YJdqUJk43jDBmokiYYCmJsRzpcdFkorRd153JrCakuKdSGEwIr3WeusoOhYzMjXlhgIkpCl2GKKZ/HhOn7rneSrVd8DdQD6qwUnvi0HAqaZ4YK8qJUiPfS00OkmlGOZZ2mCtMCZ0b84ImUcbiF71VHRkUJEE1LlY/2V7huV6Wtknl/8+wC/2G67fcZqdRD4J1PKjCDdzCHfjwAAE8Qxt6QOEdPuELvq22tbBK63U9WrE2O9ewJevtB4ZuhJY=</latexit>

...for non-conformal QFTs
<latexit sha1_base64="yU53KgUAku0bQWMEeWlbVCzd1Eg=">AAABmXicdU/LSsNAFL1TX7W+oi67cLCbCiVMqrEILiKClK4q2ge0oUzGsR06mYTMRCmlS7/GrX6Mf2P6cNGFZ3MP597DOTeIpdCGkB+U29jc2t7J7xb29g8Oj6zjk7aO0oTxFotklHQDqrkUireMMJJ344TTMJC8E4zv5/vOG0+0iNSzmcTcD+lQiVfBqMmkgXXWe0gDoUQF16nSkargBmVj8Y7Lzk3t8sIfWCViuyRDFRN7Pq9cvFJc7CwUQkpeHhZoDizWf4lYGnJlmKRa9xwSG39KEyOY5LNCP9U8ziLokE9ZGCRiODJrai+jioZc+9PFe+sWmZrJrJC1+ovG/5N21XaubfexWvJul/UgD0U4hzI4UAMP6tCEFjD4gE/4gm9URHeojhrL0xxaeU5hDejpF+vma/c=</latexit>

[Fubini, Hanson, Jackiw (1973)]

<latexit sha1_base64="IYTGesFWj2yzwyKz/6X+i6vOdL4=">AAAByXicZZDNSsNAFIVv6l+Nf1GXbortwlVJqlVwFVBBcGEFawtNLZPpNR06mYyZibSGrHwmH0bc6nsY24LUntXHvfccDteXnClt2x9GYWl5ZXWtuG5ubG5t71i7ew8qSmKKTRrxKG77RCFnApuaaY5tGSMJfY4tf3jxu2+9YKxYJO71WGI3JIFgT4wSnY961q3nY8BEGjLBJAkw6+huWmciM69GJJQcz0vHl6WKJwfs8aRieiLy8/hhmgMTfRQ681D0/+w9q2xX7YlKi+DMoOwWYaJGz6JeP6JJmEdRTpTqOLbMK5BYM8oxM71EoSR0mIenNPRjFgz03LSToyAhqm46ece8hSd6nJl5K+d/h0V4qFWd02r9rlZ23Wk9KMIBHMIROHAGLlxDA5pA4R0+4Qu+jRvj2RgZr9PTgjHz7MOcjLcfe4+B8A==</latexit>

Example: 3D �4

<latexit sha1_base64="PemZxdX9EBy094pj9HVlbP8c6Ac=">AAAB3nicZZBLT8JAFIVv8YX1VXXpZiIbjAlpEXVl0ujGJUZ5JEzB6XQoE6aPdKZGQti6M279Tf4D/4VbXQmFxFTO6uS799ycXDcWXCrT/NQKK6tr6xvFTX1re2d3z9g/aMooTShr0EhESdslkgkesobiSrB2nDASuIK13OHNbN56YonkUfigRjFzAuKHvM8pUVPUM7x7dIVwMOKhQl73DD1j3ycxwtfc7+hY9hNCkVVFZezheMBPulX9FP3hoFtFM57DNYQFmeNadsjpGSWzYmZCy8ZamJJdhEz1nkGxF9E0YKGigkjZscxYOWOSKE4Fm+g4lSwmdEh8NqaBm3B/oHK0M7UhCZh0xtmP8hGRqtFEn7ay/ndYNs1qxbqonN/VSrY9rwdFOIJjKIMFl2DDLdShARQ+4Au+4Ud71F60V+1tvlrQFplDyEl7/wX1noOc</latexit>
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<latexit sha1_base64="G4p3YMLjB/lvFTGWtj/jztekDX4=">AAABqHicZY+5TsNAEIZnwxXCZaCksUiDKIwdcVRIlmgog0QOFIdovRmSVdaHdseIyPJb8DS08BK8Dc7RhPzVN8c/+idMlTTkur+ssrG5tb1T3a3t7R8cHlnHJ22TZFpgSyQq0d2QG1QyxhZJUthNNfIoVNgJJw+zeecdtZFJ/EzTFPsRH8XyTQpOZWtgOcGYU5COpX1v69fcu2oU9rIMCD8oH8oI45ldoTHFwKq7jjuXvQ7eEup+FeZqDiwRDBORlTdIKG5Mz3NT6udckxQKi1qQGUy5mPAR5iIKtRyNaaXbKzHmEZp+Pv921aIymha1MpX3P8M6tBuOd+vcPF3XfX8RD6pwBudwAR7cgQ+P0IQWCPiEL/iGH3bJmqzDXharFbb0nMKKWPgHh3ZzpA==</latexit>

�̂ = r1/2� = dimensionless
<latexit sha1_base64="FVRPK90gKlXkfVBYi0bs0QZXKuE=">AAAB/HicbVDLSsNAFJ2prxpfURcKboLdVISSFF8bIejGnRXtAzo13Eyn6dDJg8xEKKEu/BZ34tZ/8Q/8DJu0oLWe1bn3nHM5XDcSXCrT/MSFhcWl5ZXiqra2vrG5pW/vNGSYxJTVaSjCuOWCZIIHrK64EqwVxQx8V7CmO7jO9OYTiyUPgwc1jFjHBy/gPU5BjVeO/nJvXBrEH/JAGV2iIPkZbn3ieRCRK+61NSJ7MVDDqhpl0nUmxj4oEvX50WNVOzZ+GwJwBTjZgX8tF3k0zYTRWHD0klkxcxjzxJqSkl1EOWqOTkk3pInPAkUFSNm2zEh1UogVp4KNNJJIFgEdgMdS6rsx9/pqZtse0wB8Jjtp/sHZiEjUcJS1sv52mCeNasU6q5zenZRse1IPFdEBOkRlZKFzZKMbVEN1RNEX3sR7eB8/41f8ht8n1gKeZnbRDPDHN1CXjjY=</latexit>
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<latexit sha1_base64="HbH6uVm5sxgAQnIZ80y+ZFHtfvg=">AAABzHicZZBLS8NAFIVv6ivGV9Slm8FuBKEkoeo26MaVVLEP6KRlMk7ToZMHMxOhhGz9Tf4VN271Z5g+QGvP6nDud+Bww0xwpR3nw6htbG5t75i71t7+weGRfXzSUWkuKWvTVKSyFxLFBE9YW3MtWC+TjMShYN1wcje7d1+ZVDxNnvU0Y0FMooSPOCW6iob2U1FeIqxGklDkeigeeIgNCg9rkpcIj4kucDbm5cCzfrEmwoJU2Az6y1T5LY+CoV13Gs5caN24S1P3TZirNbQpfklpHrNEU0GU6rtOpoOCSM2pYKWFc8UyQickYgWNQ8mjsV5J+5VNSMxUUMw/sloRuZ6WVrXK/b9h3XS8hnvduHps1n1/MQ9MOINzuAAXbsCHe2hBGyi8wyd8wbfxYGijMMoFWjOWnVNYkfH2A3Zgf/A=</latexit>

+ 12m
2e2⌧ �̂2 + 14�e

⌧ �̂4
i

<latexit sha1_base64="flt9r8Tv+bEyIm5dgH9VulVdd/I=">AAABknicZY9LS8NAEMdn66vWV3wcBC/BXAShJMEHCEKkFw+CFUxbaNKy2Yx16ebB7kYopX4ar/p9/Damj0vt/zDzY2b+8J8oF1xp2/4llbX1jc2t6nZtZ3dv/8A4PGqprJAMfZaJTHYiqlDwFH3NtcBOLpEmkcB2NGxM9+0PlIpn6ase5RgmdJDyN86oLkd94zRWPde8N2NZtktzWuPgOem5fcOy6/ZM5io4C7C8KszU7BssiDNWJJhqJqhSXcfOdTimUnMmcFILCoU5ZUM6wDFLIskH73pp2i0xpQmqcDz7a9kiCj2a1MpUzv8Mq9By685N/frlyvK8eTyowhmcwwU4cAsePEITfGDwCV/wDT/khNyRB9KYn1bIwnMMSyJPf3nqaM4=</latexit>

ds2 = dr2 + r2d⌦2
<latexit sha1_base64="U9CZD02d2D4B73wj2UyRWp8vC6A=">AAABmHicdY9LT8JAFIVv8YX4qrrTxBDZuCLTRhF2TVyoK9HII6FIpsOVTphpm5mpCWm689e41T/jv7GALlh4Vl/uuSf33CARXBtCvq3S2vrG5lZ5u7Kzu7d/YB8edXWcKoYdFotY9QOqUfAIO4Ybgf1EIZWBwF4wvZn7vTdUmsfRs5klOJR0EvFXzqgpRiP7zE+jMapAUYaZHyYhjUwss7H/IF/cPB/ZNVInhRqN6hycJnEKaLWartuqOguLkJpXhoXaI5v545ilEiPDBNV64JDEDDOqDGcC84qfakwom9IJZkwGik9CszIdFBhRiXqYLb5bjYjUzPJK0ervdPV/6Lp1p1G/erysed6yHpThFM7hAhy4Bg/uoA0dYPAOH/AJX9aJ5Vm31v1ytWT9Zo5hRdbTD7DnbpI=</latexit> |{z}
<latexit sha1_base64="7DrbxGQsYsTxpVKW/Na6p7o+DgA=">AAABf3icdY+7TsNAEEVnwyuEV4CSJsIFNFi7EZhYorAEBWUQJI6UhGi9DGHl9UPeNVJk+SNo4cv4G5wEihTc6mjuXM2dIFVSG0q/SW1tfWNzq77d2Nnd2z9oHh71dZJnAnsiUUk2CLhGJWPsGWkUDtIMeRQo9IPwdu7775hpmcRPZpbiOOLTWL5KwU018h+fi7sLVk6aFrVpJcdpzYF1KKvAdTvttttiC4tSy6vDQt1JU4xeEpFHGBuhuNZDRlMzLnhmpFBYNka5xpSLkE+xEFGQyembWZkOK4x5hHpcLJ5YjajczMpG1ervdOt/6Ldt5thXD5eWd7OsB3U4gVM4BwbX4ME9dKEHAkL4gE/4IoScEZvQ5WqN/GaOYUXE/QGbk2OU</latexit>

SD�1
<latexit sha1_base64="aSN2PaF+VseeP3UjZJWE9+FW5OI=">AAABgnicZY9LS8NAFIXv1KoxvqIu3RSzERch8blRCLhxWcG0xSaWyXiNQycPZiZCCf0XbvV/+W+MaTexZ/Vx7j1wTlwIrrTr/pDOWnd9Y9PYMrd3dvf2rYPDgcpLyTBgucjlKKYKBc8w0FwLHBUSaRoLHMbT+7/78AOl4nn2pGcFRilNMv7GGdW19Sx7dz18CTUtJ5btOm6j3ip4S7B9Axr1JxYLX3NWpphpJqhSY88tdFRRqTkTODfDUmFB2ZQmWLE0ljx51y13XGNGU1RR1exoR0SpZ3OzbuX977AKg3PHu3auHi9t31/UAwOO4QROwYMb8OEB+hAAgww+4Qu+SZecEY9cLF47ZJk5gpbI7S/2zmSG</latexit>

r = e⌧
<latexit sha1_base64="8XvpkytGtR0RXWUPvBkNRSNSvIk=">AAABjnicZY85T8NAEIVnwxXMZY6OJsIFVJaNQqgiLNGkDBI5pNgy62UIq6wPeceIYOW/0MI/4t9gkjQhr/r0Zp70XpQpqclxflhtY3Nre6e+a+ztHxwemccnfZ0WucCeSFWaDyOuUckEeyRJ4TDLkceRwkE0uf+7D94w1zJNHmmaYRDzcSJfpOBUWaF55hMvGu2GT/hO5RPJGC9noWk5tjNXYx3cJVheHebqhqbwn1NRxJiQUFzrketkFJQ8JykUzgy/0JhxMeFjLEUc5XL8SivuqMKEx6iDcr5pNaIKms6MqpX7v8M69K9tt2XfPDQtz1vUgzqcwwVcgQu34EEHutADAR/wCV/wzUzWYm12t3itsWXmFFbEOr93A2k1</latexit>

⌧ = ‘time’

<latexit sha1_base64="RgAyFKr6IQUUN0xuiQ82W8YhzbU=">AAABwHicZZBLS8NAFIVv6ivGV9SlG7GbuilJoboNiuKygn1AU8rM5JoOnUxiZiLUkH/kr3En+mMc24LUntXHnXvOHC7NBFfa8z6t2sbm1vaOvevs7R8cHrnHJz2VFjnDLktFmg8oUSi4xK7mWuAgy5EkVGCfTm9/3/uvmCueyic9y3CUkFjyZ86INqOxex9SjLksEy55RmKshnpUtrmsnMZdwQSPkMhLJ5QpNanT0gCXEUpdhSijP9fYrXtNb67zdfCXUA9smKszdlkYpaxITBQTRKmh72XmZ5JrzgRWTlgozAibmvCSJTTn8USvTIcGJUlQjcr5FVYtotCzyjGt/P8d1qHXavpXzfZjqx4Ei3pgwxlcQAN8uIYAHqADXWDwDh/wBd/WjTWxUutlsVqzlp5TWJH19gPN5n89</latexit>

(Euclidean)

<latexit sha1_base64="Ep9L4Pj6tfFHuNUwvZQIdskzHeE=">AAAB73icZZDLTsJAFIZn8IbFC+rSzUS6cIVtDbolwRjZIeGWUCDTYagTpjO1M5WQps/hzrj1kYwvY7kkBvlXX86cc+bL8ULOlLasb5jb2d3bP8gfGoWj45PT4tl5R8k4IrRNJJdRz8OKciZoWzPNaS+MKA48TrvetLZ4777RSDEpWnoe0kGAfcEmjGCdlUbF2PWoz0QSMMFC7NO0rwdJhYnUaMWCIjMYOjcux0PHNEy3yfwXjaNIzkw04XKmkJbo9gHVFRM+qj22EBOo3jRcIb1MYppkwMSYCp26VIz/PhkVS1bZWgZtg72GUjUPlmmMisQdSxIH2SrCsVJ92wozURxpRjhNDTdWNMRkmi1PSOBFC9GNaj9DgQOqBsnyaJsjPNbz1Mis7P8O29BxyvZdufLslKrVlR7Ig0twBa6BDe5BFTyBBmgDAn4ghAYswFf4Dj/g56o1B9czF2Aj8OsXrBCMqQ==</latexit>

Tune m2/�2 ) flows to 3D Ising CFT in IR



Radial Quantization
<latexit sha1_base64="kiOfjr9tmxqXKnsNuBSb+vwsUrg=">AAABgnicdY/LTgJBEEWrERXxNerSzUQ2xsWkG3VkEkxI3LjERB4RRtLTltih55HuHhNC+Au3+l/+jQPogoV3dVK3bupWlClpLKXfpLRR3tzaruxUd/f2Dw6do+OuSXMtsCNSlep+xA0qmWDHSquwn2nkcaSwF03uFn7vHbWRafJopxmGMR8n8lUKbovRk3ZvXXweWp6PnBr1aCHfdxfAGpQVEASNej1w2dKitNaqwFLtkSOGL6nIY0ysUNyYAaOZDWdcWykUzqvD3GDGxYSPcSbiSMvxm12bDgpMeIwmnC3/WI+o3E7n1aLV32n3f+jWPeZ71w9XtVZzVQ8qcApncA4MbqAF99CGDghI4AM+4YuUyQVh5HK1WiK/mRNYE2n+ADJ7ZL8=</latexit>

r = e⌧
<latexit sha1_base64="akoOU+ucLtMWBewbWKGDodkUkd0=">AAABuHicZY+5TsNAEIbH4TLmMlDSWKQJTWQjDgkJZImGMkjkkOIorDcTZ5X1od0xIrL8NjwNLTS8DSZJE/JX3/xz6J8wk0KT6/4YtY3Nre0dc9fa2z84PLKPTzo6zRXHNk9lqnoh0yhFgm0SJLGXKWRxKLEbTh//+t03VFqkyQvNMhzELErEWHBGlTW0H4IpUhG0tGgExPKL0rl3rIDwnYqM0cQRCWGkmHTS6kpVaTFCJx07OpugwnJo192mO5ezDt4S6r4Jc7WGNg9GKc9jTIhLpnXfczMaFEyR4BJLK8g1ZoxPWYQFj0MlogmtuP0KExajHhTz71dXZE6z0qpSef8zrEPnsundNK+fr+q+v4gHJpzBOTTAg1vw4Qla0AYOH/AJX/Bt3BmvRmSIxWjNWO6cwooM9QuzrHpV</latexit>

| (⌧)i = path integral over inside of sphere



Radial Quantization

<latexit sha1_base64="Kb40vYtXnqxg3lxF2DCcC0UmoRI=">AAABuXicZU/LSsNAFL1TXzG+oi7dBLupC0siPhYiBtx0WcE+oFPKZHrbjp08mJkIJeRz/Bq3uvBvTB+b2gMXzjn3Hjg3TKXQxvN+SWVre2d3z9q3Dw6Pjk+c07O2TjLFscUTmahuyDRKEWPLCCOxmypkUSixE05f5vvOByotkvjNzFLsR2wci5HgzJTWwHmmI8V4TodFOdSwrHDpFE1Om1rU5vqqcO0n97qxFBvLgVP16t4C7ibxV6QaWLBAc+BwOkx4FmFsuGRa93wvNf2cKSO4xMKmmcaU8SkbY86jUInxxKy5vZLGLELdzxfvr0dkZmaFXbby/3fYJO2bun9fv3u9rQbBsh5YcAGXUAMfHiCABjShBRw+4Qu+4Yc8EkYm5H15WiGrzDmsgeg/bmR54A==</latexit>

@

@⌧
| (⌧)i = �H(⌧)| (⌧)i

<latexit sha1_base64="kiOfjr9tmxqXKnsNuBSb+vwsUrg=">AAABgnicdY/LTgJBEEWrERXxNerSzUQ2xsWkG3VkEkxI3LjERB4RRtLTltih55HuHhNC+Au3+l/+jQPogoV3dVK3bupWlClpLKXfpLRR3tzaruxUd/f2Dw6do+OuSXMtsCNSlep+xA0qmWDHSquwn2nkcaSwF03uFn7vHbWRafJopxmGMR8n8lUKbovRk3ZvXXweWp6PnBr1aCHfdxfAGpQVEASNej1w2dKitNaqwFLtkSOGL6nIY0ysUNyYAaOZDWdcWykUzqvD3GDGxYSPcSbiSMvxm12bDgpMeIwmnC3/WI+o3E7n1aLV32n3f+jWPeZ71w9XtVZzVQ8qcApncA4MbqAF99CGDghI4AM+4YuUyQVh5HK1WiK/mRNYE2n+ADJ7ZL8=</latexit>

r = e⌧
<latexit sha1_base64="akoOU+ucLtMWBewbWKGDodkUkd0=">AAABuHicZY+5TsNAEIbH4TLmMlDSWKQJTWQjDgkJZImGMkjkkOIorDcTZ5X1od0xIrL8NjwNLTS8DSZJE/JX3/xz6J8wk0KT6/4YtY3Nre0dc9fa2z84PLKPTzo6zRXHNk9lqnoh0yhFgm0SJLGXKWRxKLEbTh//+t03VFqkyQvNMhzELErEWHBGlTW0H4IpUhG0tGgExPKL0rl3rIDwnYqM0cQRCWGkmHTS6kpVaTFCJx07OpugwnJo192mO5ezDt4S6r4Jc7WGNg9GKc9jTIhLpnXfczMaFEyR4BJLK8g1ZoxPWYQFj0MlogmtuP0KExajHhTz71dXZE6z0qpSef8zrEPnsundNK+fr+q+v4gHJpzBOTTAg1vw4Qla0AYOH/AJX/Bt3BmvRmSIxWjNWO6cwooM9QuzrHpV</latexit>

| (⌧)i = path integral over inside of sphere



Radial Quantization

<latexit sha1_base64="Kb40vYtXnqxg3lxF2DCcC0UmoRI=">AAABuXicZU/LSsNAFL1TXzG+oi7dBLupC0siPhYiBtx0WcE+oFPKZHrbjp08mJkIJeRz/Bq3uvBvTB+b2gMXzjn3Hjg3TKXQxvN+SWVre2d3z9q3Dw6Pjk+c07O2TjLFscUTmahuyDRKEWPLCCOxmypkUSixE05f5vvOByotkvjNzFLsR2wci5HgzJTWwHmmI8V4TodFOdSwrHDpFE1Om1rU5vqqcO0n97qxFBvLgVP16t4C7ibxV6QaWLBAc+BwOkx4FmFsuGRa93wvNf2cKSO4xMKmmcaU8SkbY86jUInxxKy5vZLGLELdzxfvr0dkZmaFXbby/3fYJO2bun9fv3u9rQbBsh5YcAGXUAMfHiCABjShBRw+4Qu+4Yc8EkYm5H15WiGrzDmsgeg/bmR54A==</latexit>

@

@⌧
| (⌧)i = �H(⌧)| (⌧)i

<latexit sha1_base64="vtY4rKuDn0FyloQbpCqBEVrKfrg=">AAABwXicZZBLS8NAFIVv6qvGV9Slm2K7cFWS2iq4ClTQZQX7gKaWyfSaDp1MhsxEKCE/yV/jStD/4tgWpPasPu7cc+ZwQ8mZ0q77aZW2tnd298r79sHh0fGJc3rWU0mWUuzShCfpICQKORPY1UxzHMgUSRxy7Iez9u97/w1TxRLxrOcSRzGJBHtllGgzGjsPQYgRE3nMBJMkwmKoR3mLicK+vq/UAjllL83anR2IJDSxs9wAExMUughQTP5sY6fq1t2FKpvgraDql2GhztihwSShWWyiKCdKDT1Xmq9JqhnlWNhBplASOjPhOY3DlEVTvTYdGhQkRjXKF2dYt/BMzwvbtPL+d9iEXqPu3dRbT42q7y/rQRku4BKuwINb8OEROtAFCu/wAV/wbbUtZkkrXa6WrJXnHNZk5T9I/X60</latexit>

3D �4:

<latexit sha1_base64="yM4QMOB/JEyZSq10eVkzupG0/hI="></latexit>

H(⌧) =

Z
d⌦

h
1
2(@⌧ �̂)

2 + 12(r⌦�̂)
2 + 12(

1
4 +m

2
e
2⌧ )�̂2 + 14�e

⌧
�̂
4
i

<latexit sha1_base64="kiOfjr9tmxqXKnsNuBSb+vwsUrg=">AAABgnicdY/LTgJBEEWrERXxNerSzUQ2xsWkG3VkEkxI3LjERB4RRtLTltih55HuHhNC+Au3+l/+jQPogoV3dVK3bupWlClpLKXfpLRR3tzaruxUd/f2Dw6do+OuSXMtsCNSlep+xA0qmWDHSquwn2nkcaSwF03uFn7vHbWRafJopxmGMR8n8lUKbovRk3ZvXXweWp6PnBr1aCHfdxfAGpQVEASNej1w2dKitNaqwFLtkSOGL6nIY0ysUNyYAaOZDWdcWykUzqvD3GDGxYSPcSbiSMvxm12bDgpMeIwmnC3/WI+o3E7n1aLV32n3f+jWPeZ71w9XtVZzVQ8qcApncA4MbqAF99CGDghI4AM+4YuUyQVh5HK1WiK/mRNYE2n+ADJ7ZL8=</latexit>

r = e⌧
<latexit sha1_base64="akoOU+ucLtMWBewbWKGDodkUkd0=">AAABuHicZY+5TsNAEIbH4TLmMlDSWKQJTWQjDgkJZImGMkjkkOIorDcTZ5X1od0xIrL8NjwNLTS8DSZJE/JX3/xz6J8wk0KT6/4YtY3Nre0dc9fa2z84PLKPTzo6zRXHNk9lqnoh0yhFgm0SJLGXKWRxKLEbTh//+t03VFqkyQvNMhzELErEWHBGlTW0H4IpUhG0tGgExPKL0rl3rIDwnYqM0cQRCWGkmHTS6kpVaTFCJx07OpugwnJo192mO5ezDt4S6r4Jc7WGNg9GKc9jTIhLpnXfczMaFEyR4BJLK8g1ZoxPWYQFj0MlogmtuP0KExajHhTz71dXZE6z0qpSef8zrEPnsundNK+fr+q+v4gHJpzBOTTAg1vw4Qla0AYOH/AJX/Bt3BmvRmSIxWjNWO6cwooM9QuzrHpV</latexit>

| (⌧)i = path integral over inside of sphere



State-Operator Correspondence
<latexit sha1_base64="Hi3cbDkMfUGBCG4ssSCZjKHJi3w=">AAAB/3icZZDLSsNAFIZnvNZ4a3Wnm8G60IUlEdRtQRSXCm0VmlIm09N46GQmzEwKJWThwmdxJ259FJ/BlzC2glT/1ce5/T8nSiVa5/sfdGFxaXlltbLmrW9sbm1XazsdqzMjoC201OYh4hYkKmg7dBIeUgM8iSTcR6PL7/79GIxFrVpukkIv4bHCIQruylK/+hxGEKPKE1SY8hiKruvlZ6gK7wpjUGMuM7BMD9nhzVHoeMZCp9lJiGroJseHHjfABpiA+jaYzukUDHfaWIaKtTvs8rrlhUpHZahRXgKqAShXhKAGv6b9at1v+FOx/xD8QL1ZIVPd9qsiHGiRlcZOSG5tN/DTMjg3DoWEwgszCykXo/J4LpLIYPzo5qrdEhVPwPby6RPnV2TmJoVXpgr+ZvgPndNGcN44uzutN5uzeKRC9skBOSIBuSBNckNuSZsI8klrdI/u0yf6Ql/p22x0gf7s7JI50fcv7W6Ubw==</latexit>

Eigenvalues of H(⌧ ! �1) are dimensions of operators in UV CFT

<latexit sha1_base64="XwAYAmXyce+qudJugOVwuFQ17/8=">AAABf3icZY9LS8NAFIXv1FeMr6hLN2IWugqJ+EBwEXDjzgqmKTShTMZrHDp5MDMRSsiPcKu/zH9jTLuJPauPc++Bc5JScKVd94cM1tY3NreMbXNnd2//wDo8GqmikgwDVohCjhOqUPAcA821wHEpkWaJwDCZPfzdww+Uihf5i56XGGc0zfkbZ1S3VhgpJuunZmrZruN2Ol0Fbwm2b0Cn4dRi0WvBqgxzzQRVauK5pY5rKjVnAhszqhSWlM1oijXLEsnTd91zJy3mNEMV192IfkRUet6YbSvvf4dVGF063o1z/Xxl+/eLemDACZzBBXhwCz48whACYDCDT/iCb0LIOXGIu3gdkGXmGHoid78Nc2P3</latexit>

O

<latexit sha1_base64="tmtz3HjmCNBXhp3rOpLSwjA8Sz8=">AAABhXicZY9LS8NAFIXv1EdjfEVduhGzcWNIpNaNYMCNOyuYttCEMhmvcejk4cxEKCG/w63+LP+NMe2m9qw+zr0HzokLwZV23R/S2djc2u4aO+bu3v7BoXV0PFR5KRkGLBe5HMdUoeAZBpprgeNCIk1jgaN4dv93H32gVDzPnvW8wCilScZfOaO6saJwhroKFZPVY11PLdt13FZn6+AtwfYNaDWYWix8yVmZYqaZoEpNPLfQUUWl5kxgbYalwoKyGU2wYmksefKmV9xJgxlNUUVVO2U1Iko9r82mlfe/wzoMrxyv71w/9Wz/dlEPDDiFc7gAD27AhwcYQAAM3uETvuCbdMkl6ZH+4rVDlpkTWBG5+wXO7mbL</latexit>

|Oi



State-Operator Correspondence
<latexit sha1_base64="Hi3cbDkMfUGBCG4ssSCZjKHJi3w=">AAAB/3icZZDLSsNAFIZnvNZ4a3Wnm8G60IUlEdRtQRSXCm0VmlIm09N46GQmzEwKJWThwmdxJ259FJ/BlzC2glT/1ce5/T8nSiVa5/sfdGFxaXlltbLmrW9sbm1XazsdqzMjoC201OYh4hYkKmg7dBIeUgM8iSTcR6PL7/79GIxFrVpukkIv4bHCIQruylK/+hxGEKPKE1SY8hiKruvlZ6gK7wpjUGMuM7BMD9nhzVHoeMZCp9lJiGroJseHHjfABpiA+jaYzukUDHfaWIaKtTvs8rrlhUpHZahRXgKqAShXhKAGv6b9at1v+FOx/xD8QL1ZIVPd9qsiHGiRlcZOSG5tN/DTMjg3DoWEwgszCykXo/J4LpLIYPzo5qrdEhVPwPby6RPnV2TmJoVXpgr+ZvgPndNGcN44uzutN5uzeKRC9skBOSIBuSBNckNuSZsI8klrdI/u0yf6Ql/p22x0gf7s7JI50fcv7W6Ubw==</latexit>

Eigenvalues of H(⌧ ! �1) are dimensions of operators in UV CFT

<latexit sha1_base64="XwAYAmXyce+qudJugOVwuFQ17/8=">AAABf3icZY9LS8NAFIXv1FeMr6hLN2IWugqJ+EBwEXDjzgqmKTShTMZrHDp5MDMRSsiPcKu/zH9jTLuJPauPc++Bc5JScKVd94cM1tY3NreMbXNnd2//wDo8GqmikgwDVohCjhOqUPAcA821wHEpkWaJwDCZPfzdww+Uihf5i56XGGc0zfkbZ1S3VhgpJuunZmrZruN2Ol0Fbwm2b0Cn4dRi0WvBqgxzzQRVauK5pY5rKjVnAhszqhSWlM1oijXLEsnTd91zJy3mNEMV192IfkRUet6YbSvvf4dVGF063o1z/Xxl+/eLemDACZzBBXhwCz48whACYDCDT/iCb0LIOXGIu3gdkGXmGHoid78Nc2P3</latexit>

O

<latexit sha1_base64="tmtz3HjmCNBXhp3rOpLSwjA8Sz8=">AAABhXicZY9LS8NAFIXv1EdjfEVduhGzcWNIpNaNYMCNOyuYttCEMhmvcejk4cxEKCG/w63+LP+NMe2m9qw+zr0HzokLwZV23R/S2djc2u4aO+bu3v7BoXV0PFR5KRkGLBe5HMdUoeAZBpprgeNCIk1jgaN4dv93H32gVDzPnvW8wCilScZfOaO6saJwhroKFZPVY11PLdt13FZn6+AtwfYNaDWYWix8yVmZYqaZoEpNPLfQUUWl5kxgbYalwoKyGU2wYmksefKmV9xJgxlNUUVVO2U1Iko9r82mlfe/wzoMrxyv71w/9Wz/dlEPDDiFc7gAD27AhwcYQAAM3uETvuCbdMkl6ZH+4rVDlpkTWBG5+wXO7mbL</latexit>

|Oi

<latexit sha1_base64="vtY4rKuDn0FyloQbpCqBEVrKfrg=">AAABwXicZZBLS8NAFIVv6qvGV9Slm2K7cFWS2iq4ClTQZQX7gKaWyfSaDp1MhsxEKCE/yV/jStD/4tgWpPasPu7cc+ZwQ8mZ0q77aZW2tnd298r79sHh0fGJc3rWU0mWUuzShCfpICQKORPY1UxzHMgUSRxy7Iez9u97/w1TxRLxrOcSRzGJBHtllGgzGjsPQYgRE3nMBJMkwmKoR3mLicK+vq/UAjllL83anR2IJDSxs9wAExMUughQTP5sY6fq1t2FKpvgraDql2GhztihwSShWWyiKCdKDT1Xmq9JqhnlWNhBplASOjPhOY3DlEVTvTYdGhQkRjXKF2dYt/BMzwvbtPL+d9iEXqPu3dRbT42q7y/rQRku4BKuwINb8OEROtAFCu/wAV/wbbUtZkkrXa6WrJXnHNZk5T9I/X60</latexit>

3D �4:
<latexit sha1_base64="l0eGeQUMsEnjFCqBil2eatoSXIU=">AAABg3icZY/NSsNAFIXvVKux/kVduhGzEYSQlKorIeDGZRX7A00ok/Eah04yYWailNDHcKvP5duYpt3EntXHufdwz41zwbXxvF/S2tpu7+xae539g8OjY/vkdKhloRgOmBRSjWOqUfAMB4YbgeNcIU1jgaN49rCcjz5QaS6zFzPPMUppkvE3zqiprEn4zJN3Q5WSn1Pb8Vyv1sUm+GtwAgtq9ac2C18lK1LMDBNU64nv5SYqqTKcCVx0wkJjTtmMJliyNFbLSw13UmFGU9RRWT/SjIjCzBedqpX/v8MmDLuuf+vePPWcIFjVAwvO4RKuwIc7COAR+jAABhK+4Bt+SJtcky7prVZbZJ05g4bI/R9pXWW9</latexit>)

<latexit sha1_base64="bJNDFn5h/EwlAFqpzyCn8ZVmXTc=">AAABxnicZZDNTsJAFIVv8Q/rX9WlGyIbV6QlQbdN3LBwgYkgCSVkOr2UCdOZZmaqIU0Tn8mn0aU+iSOQGOSsvty558zJjXPOtPH9T6e2s7u3f1A/dI+OT07PvPOLgZaFotinkks1jIlGzgT2DTMch7lCksUcn+P5/e/78wsqzaR4MoscxxlJBZsySowdTbyHKMaUiTJjguUkxWpkxmWHicqdKsTGlCFPGmaGUi3cSMjYZs9LC0wkKEwVoUj+vBOv6bf8pRrbEKyhGdZhqd7Eo1EiaZHZKMqJ1qPAz+3/RBlGOVZuVGjMCZ3b8JJmsWLpzGxMRxYFyVCPy+UtNi28MIvKta2C/x22YdBuBbetzmO7GYarelCHK7iGGwjgDkLoQg/6QOEdPuALvp2uI5zCeV2t1py15xI25Lz9AD96gh8=</latexit>

free field theory
<latexit sha1_base64="ENkFvXQIAduVjKhG/Ey3mET0bnw=">AAABi3icZY9LS8NAFIXv1FeNVlNdugl248aS+ARxERDBZQXTFpoSJuNtHTp5kLlRQuhPcau/yX9jbLuJPauPc++Bc8JUSU22/cMaG5tb2zvNXWNvv3VwaLaP+jrJM4GeSFSSDUOuUckYPZKkcJhmyKNQ4SCcPfzdB++YaZnEL1SkOI74NJYTKThVVmC2feK55VNinfsynlBhBWbH7toLWevgrKDjNmGhXmAK/zUReYQxCcW1Hjl2SuOSZySFwrnh5xpTLmZ8iqWIwkxO36jmjiqMeYR6XC4G1SMqp2JuVK2c/x3WoX/RdW66189XHddd1oMmnMApnIEDt+DCE/TAAwEf8Alf8M1a7JLdsfvla4OtMsdQE3v8BVvEZ50=</latexit>

⌧ ! �1
<latexit sha1_base64="X9Y5T3K8VK0sIWdSwWEdutMaAIQ=">AAACGXicZZC9TsMwFIVtoFDCX4GRxaJLEVAlVYEJqQIGNkCigFS3kWMuqVXnB9tBqqI8CQPPwoZYmXgbkhaQAnc6Oue7vkf2Yim0se1PPDM7V5lfqC5aS8srq2u19Y0bHSWKQ5dHMlJ3HtMgRQhdI4yEu1gBCzwJt97otMhvn0BpEYXXZhxDP2B+KB4EZya33NoLHTJD46FoUMOSPUIvgh3rmFCdBG5KQco9EmSEPijG0/HUyY1GgWUp1Y/KpC16Bm4RZDl4IvyexX5BAoN0/ycnxYnM2iVsQO+Z74MqcWWMWMVbfbdWt5v2ZMh/4XyLeqeKJnPp1ji9j3gSQGi4ZFr3HDs2/ZQpI7iEzKKJhpjxEfMh5YGnhD80JbeXy5AFoPvp5HvLKzIx48zKWzl/O/wXN62mc9g8uGrXO51pPVRFW2gbNZCDjlAHnaNL1EUcV/AubuMD/Ixf8Rt+n6Iz+HtnE5UGf3wBXSebwQ==</latexit>

�̂(⌧,⌦) =
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<latexit sha1_base64="Qnd8dnx4Ol+WU24E4uuyKXXy9uY=">AAABlXicZY9LS8NAFIXv1Fesr6gLF90EuxGEkJSqq0LAIu6sYB/QlDAZb+vQyYOZiVBCF/4at/pz/DfGtJvYs7kf594D54ap4Eo7zg+pbW3v7O4Z+/WDw6PjE/P0bKCSTDLss0QkchRShYLH2NdcCxylEmkUChyG8/u//fAdpeJJ/KIXKU4iOov5lDOqCyswG34XAx+FsDpWOa4tX00lZZbbCsymYzulrE1w19D0DCjVC0zmvyYsizDWTFClxq6T6klOpeZM4LLuZwpTyuZ0hjmLQslnb7rijguMaYRqkpevVSMi04tlvWjl/u+wCYOW7d7aN8/tpuet6oEBDbiEK3DhDjx4hB70gcEHfMIXfJML0iFd8rA6rZF15hwqIk+/tNFqdQ==</latexit>

�` = `+
1
2



State-Operator Correspondence
<latexit sha1_base64="Hi3cbDkMfUGBCG4ssSCZjKHJi3w=">AAAB/3icZZDLSsNAFIZnvNZ4a3Wnm8G60IUlEdRtQRSXCm0VmlIm09N46GQmzEwKJWThwmdxJ259FJ/BlzC2glT/1ce5/T8nSiVa5/sfdGFxaXlltbLmrW9sbm1XazsdqzMjoC201OYh4hYkKmg7dBIeUgM8iSTcR6PL7/79GIxFrVpukkIv4bHCIQruylK/+hxGEKPKE1SY8hiKruvlZ6gK7wpjUGMuM7BMD9nhzVHoeMZCp9lJiGroJseHHjfABpiA+jaYzukUDHfaWIaKtTvs8rrlhUpHZahRXgKqAShXhKAGv6b9at1v+FOx/xD8QL1ZIVPd9qsiHGiRlcZOSG5tN/DTMjg3DoWEwgszCykXo/J4LpLIYPzo5qrdEhVPwPby6RPnV2TmJoVXpgr+ZvgPndNGcN44uzutN5uzeKRC9skBOSIBuSBNckNuSZsI8klrdI/u0yf6Ql/p22x0gf7s7JI50fcv7W6Ubw==</latexit>

Eigenvalues of H(⌧ ! �1) are dimensions of operators in UV CFT

<latexit sha1_base64="XwAYAmXyce+qudJugOVwuFQ17/8=">AAABf3icZY9LS8NAFIXv1FeMr6hLN2IWugqJ+EBwEXDjzgqmKTShTMZrHDp5MDMRSsiPcKu/zH9jTLuJPauPc++Bc5JScKVd94cM1tY3NreMbXNnd2//wDo8GqmikgwDVohCjhOqUPAcA821wHEpkWaJwDCZPfzdww+Uihf5i56XGGc0zfkbZ1S3VhgpJuunZmrZruN2Ol0Fbwm2b0Cn4dRi0WvBqgxzzQRVauK5pY5rKjVnAhszqhSWlM1oijXLEsnTd91zJy3mNEMV192IfkRUet6YbSvvf4dVGF063o1z/Xxl+/eLemDACZzBBXhwCz48whACYDCDT/iCb0LIOXGIu3gdkGXmGHoid78Nc2P3</latexit>

O

<latexit sha1_base64="tmtz3HjmCNBXhp3rOpLSwjA8Sz8=">AAABhXicZY9LS8NAFIXv1EdjfEVduhGzcWNIpNaNYMCNOyuYttCEMhmvcejk4cxEKCG/w63+LP+NMe2m9qw+zr0HzokLwZV23R/S2djc2u4aO+bu3v7BoXV0PFR5KRkGLBe5HMdUoeAZBpprgeNCIk1jgaN4dv93H32gVDzPnvW8wCilScZfOaO6saJwhroKFZPVY11PLdt13FZn6+AtwfYNaDWYWix8yVmZYqaZoEpNPLfQUUWl5kxgbYalwoKyGU2wYmksefKmV9xJgxlNUUVVO2U1Iko9r82mlfe/wzoMrxyv71w/9Wz/dlEPDDiFc7gAD27AhwcYQAAM3uETvuCbdMkl6ZH+4rVDlpkTWBG5+wXO7mbL</latexit>

|Oi

<latexit sha1_base64="vtY4rKuDn0FyloQbpCqBEVrKfrg=">AAABwXicZZBLS8NAFIVv6qvGV9Slm2K7cFWS2iq4ClTQZQX7gKaWyfSaDp1MhsxEKCE/yV/jStD/4tgWpPasPu7cc+ZwQ8mZ0q77aZW2tnd298r79sHh0fGJc3rWU0mWUuzShCfpICQKORPY1UxzHMgUSRxy7Iez9u97/w1TxRLxrOcSRzGJBHtllGgzGjsPQYgRE3nMBJMkwmKoR3mLicK+vq/UAjllL83anR2IJDSxs9wAExMUughQTP5sY6fq1t2FKpvgraDql2GhztihwSShWWyiKCdKDT1Xmq9JqhnlWNhBplASOjPhOY3DlEVTvTYdGhQkRjXKF2dYt/BMzwvbtPL+d9iEXqPu3dRbT42q7y/rQRku4BKuwINb8OEROtAFCu/wAV/wbbUtZkkrXa6WrJXnHNZk5T9I/X60</latexit>

3D �4:
<latexit sha1_base64="l0eGeQUMsEnjFCqBil2eatoSXIU=">AAABg3icZY/NSsNAFIXvVKux/kVduhGzEYSQlKorIeDGZRX7A00ok/Eah04yYWailNDHcKvP5duYpt3EntXHufdwz41zwbXxvF/S2tpu7+xae539g8OjY/vkdKhloRgOmBRSjWOqUfAMB4YbgeNcIU1jgaN49rCcjz5QaS6zFzPPMUppkvE3zqiprEn4zJN3Q5WSn1Pb8Vyv1sUm+GtwAgtq9ac2C18lK1LMDBNU64nv5SYqqTKcCVx0wkJjTtmMJliyNFbLSw13UmFGU9RRWT/SjIjCzBedqpX/v8MmDLuuf+vePPWcIFjVAwvO4RKuwIc7COAR+jAABhK+4Bt+SJtcky7prVZbZJ05g4bI/R9pXWW9</latexit>)

<latexit sha1_base64="bJNDFn5h/EwlAFqpzyCn8ZVmXTc=">AAABxnicZZDNTsJAFIVv8Q/rX9WlGyIbV6QlQbdN3LBwgYkgCSVkOr2UCdOZZmaqIU0Tn8mn0aU+iSOQGOSsvty558zJjXPOtPH9T6e2s7u3f1A/dI+OT07PvPOLgZaFotinkks1jIlGzgT2DTMch7lCksUcn+P5/e/78wsqzaR4MoscxxlJBZsySowdTbyHKMaUiTJjguUkxWpkxmWHicqdKsTGlCFPGmaGUi3cSMjYZs9LC0wkKEwVoUj+vBOv6bf8pRrbEKyhGdZhqd7Eo1EiaZHZKMqJ1qPAz+3/RBlGOVZuVGjMCZ3b8JJmsWLpzGxMRxYFyVCPy+UtNi28MIvKta2C/x22YdBuBbetzmO7GYarelCHK7iGGwjgDkLoQg/6QOEdPuALvp2uI5zCeV2t1py15xI25Lz9AD96gh8=</latexit>

free field theory
<latexit sha1_base64="ENkFvXQIAduVjKhG/Ey3mET0bnw=">AAABi3icZY9LS8NAFIXv1FeNVlNdugl248aS+ARxERDBZQXTFpoSJuNtHTp5kLlRQuhPcau/yX9jbLuJPauPc++Bc8JUSU22/cMaG5tb2zvNXWNvv3VwaLaP+jrJM4GeSFSSDUOuUckYPZKkcJhmyKNQ4SCcPfzdB++YaZnEL1SkOI74NJYTKThVVmC2feK55VNinfsynlBhBWbH7toLWevgrKDjNmGhXmAK/zUReYQxCcW1Hjl2SuOSZySFwrnh5xpTLmZ8iqWIwkxO36jmjiqMeYR6XC4G1SMqp2JuVK2c/x3WoX/RdW66189XHddd1oMmnMApnIEDt+DCE/TAAwEf8Alf8M1a7JLdsfvla4OtMsdQE3v8BVvEZ50=</latexit>

⌧ ! �1
<latexit sha1_base64="X9Y5T3K8VK0sIWdSwWEdutMaAIQ=">AAACGXicZZC9TsMwFIVtoFDCX4GRxaJLEVAlVYEJqQIGNkCigFS3kWMuqVXnB9tBqqI8CQPPwoZYmXgbkhaQAnc6Oue7vkf2Yim0se1PPDM7V5lfqC5aS8srq2u19Y0bHSWKQ5dHMlJ3HtMgRQhdI4yEu1gBCzwJt97otMhvn0BpEYXXZhxDP2B+KB4EZya33NoLHTJD46FoUMOSPUIvgh3rmFCdBG5KQco9EmSEPijG0/HUyY1GgWUp1Y/KpC16Bm4RZDl4IvyexX5BAoN0/ycnxYnM2iVsQO+Z74MqcWWMWMVbfbdWt5v2ZMh/4XyLeqeKJnPp1ji9j3gSQGi4ZFr3HDs2/ZQpI7iEzKKJhpjxEfMh5YGnhD80JbeXy5AFoPvp5HvLKzIx48zKWzl/O/wXN62mc9g8uGrXO51pPVRFW2gbNZCDjlAHnaNL1EUcV/AubuMD/Ixf8Rt+n6Iz+HtnE5UGf3wBXSebwQ==</latexit>
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<latexit sha1_base64="Qnd8dnx4Ol+WU24E4uuyKXXy9uY=">AAABlXicZY9LS8NAFIXv1Fesr6gLF90EuxGEkJSqq0LAIu6sYB/QlDAZb+vQyYOZiVBCF/4at/pz/DfGtJvYs7kf594D54ap4Eo7zg+pbW3v7O4Z+/WDw6PjE/P0bKCSTDLss0QkchRShYLH2NdcCxylEmkUChyG8/u//fAdpeJJ/KIXKU4iOov5lDOqCyswG34XAx+FsDpWOa4tX00lZZbbCsymYzulrE1w19D0DCjVC0zmvyYsizDWTFClxq6T6klOpeZM4LLuZwpTyuZ0hjmLQslnb7rijguMaYRqkpevVSMi04tlvWjl/u+wCYOW7d7aN8/tpuet6oEBDbiEK3DhDjx4hB70gcEHfMIXfJML0iFd8rA6rZF15hwqIk+/tNFqdQ==</latexit>

�` = `+
1
2

<latexit sha1_base64="D7meSfZOesmL10uGMEWDFoFQnt8=">AAABzXicZZA5T8NAFISfOYO5DJQ0K9IECSIbcVRIlqBIRxDkkLLBWm9ezCrrQ941UmRCy2/ip1DRwr/AOShCphp980YaPT+RQmnb/jSWlldW19ZLG+bm1vbOrrW331RxlnJs8FjGadtnCqWIsKGFlthOUmShL7HlD27GeesFUyXi6FEPE+yGLIhEX3CmC+RZD7UK1SwjVMfklIqor4fH5JpQlYVeTlHKExKOiElvsUD+GBA2DQr+RHssCDA12Tj8o8SzynbVnogsGmdmym4JJqp7Fqe9mGchRppLplTHsRPdzVmqBZc4MmmmMGF8wALMeeinInjWc7RT2IiFqLr55CXzFZnp4cgsVjn/Nyya5lnVuaxe3J+XXXc6D0pwCEdQAQeuwIUa1KEBHD7gC77hx7gzMuPVeJueLhmzzgHMyXj/BVd/gWA=</latexit>

H(⌧ ! �1) =
X

`,m

�`a
†
`ma`m

<latexit sha1_base64="N1ihjDebtM/cfTjcGzaD577IB0o=">AAABoHicZY9NS8NAEIZn61eNX1GPXkoD4kFKIlWvAS+92YL9wKaEzXaMSzebkN0IJeQf+Gu86h/x35ikvdS+h5mHd2bgnSARXGnb/iWNnd29/YPmoXF0fHJ6Zp5fjFScpQyHLBZxOgmoQsElDjXXAidJijQKBI6DxVM1H39gqngsX/QywVlEQ8nfOKO6tHzz2lugzj0UwnduW1FVPDGPtSp7ZcrKlIVvWnbHrtXaBmcNltuEWn3fZN48ZlmEUjNBlZo6dqJnOU01ZwILw8sUJpQtaIg5i4KUh+96w52WKGmEapbXX26eiEwvC6NM5fzPsA2ju47z0LkfdC3XXcWDJlxBG27AgUdwoQd9GAKDT/iCb/ghbdIjz2SwWm2Q9c0lbIi8/gHQg2+H</latexit>

|`1, m1, . . . , `n, mni
<latexit sha1_base64="nkvFIoNPfcGu+Cnty/uBSZUFU7E=">AAABpnicZY/NSsNAFIXv1L8a/6Iu3QS7qSAlkarbgBtXUsE0hSbGyfTaDp38kJkIJeQlfBq3+ha+jTUNSOxZfZxzD5wbpoJLZZrfpLWxubW9097V9vYPDo/045OhTPKMocMSkWSjkEoUPEZHcSVwlGZIo1CgG87vfnP3DTPJk/hJLVL0IzqN+StnVC2tQL/sepPnwkMhAqs0vHTGLwyPTRIljb8krpNA75g9s5KxDlYNHbsNlQaBzrxJwvIIY8UElXJsmanyC5opzgSWmpdLTCmb0ykWLAozPp2phjteYkwjlH5R/dqsiFwtSm25yvq/YR2GVz3rpnf92O/Y9moetOEMzqELFtyCDfcwAAcYvMMHfMIX6ZIH4hB3ddoidecUGiIvP7tsckM=</latexit>

(@`1�) · · · (@`n�)<latexit sha1_base64="j0V/lbQ0qORTVM1VkQEA6+lndbk=">AAABjXicZY+9TsNAEIT3wp8xPzGkpEGkobJsRKBByBIFlEHCSaQ4ss7Hxpxy9ll3Z1AU5Vlo4ZF4G4yTxmSqT7M72tmkEFwbz/shra3tnd09a98+ODw6bjsnpwMtS8UwZFJINUqoRsFzDA03AkeFQpolAofJ7OFvPnxHpbnMX8y8wElG05xPOaOmsmKnEwmZpwKnRvH0zVCl5EfsdD3Xq3W+Cf4auoEFtfqxw6JXycoMc8ME1Xrse4WZLKgynAlc2lGpsaBsRlNcsCypLzXccYU5zVBPFvVLzYgozXxpV638/x02YXDl+jdu7/m6GwSremDBGVzAJfhwCwE8QR9CYDCHT/iCb9ImPXJH7lerLbLOdKAh8vgL7lFpuQ==</latexit> !



Inversions
<latexit sha1_base64="JDtwGFUFVYXpl3stX6XxZ7oZBKg=">AAABjHicZY9LS8NAFIXv1FeNWmNduglm4yokUutChIAgLivYBzQhTMbbOHTyYGYiltC/4lb/kv/GmnYTe1Yf594D58SF4Eq77g9p7ezu7R+0D42j45POqXnWHam8lAyHLBe5nMRUoeAZDjXXAieFRJrGAsfx/OHvPn5HqXievehFgWFKk4zPOKN6ZUVmV1qBzq1gJimrvGUll0Zk2q7j1rK2wduA7beh1iAyWfCaszLFTDNBlZp6bqHDikrNmcClEZQKC8rmNMGKpbHkyZtuuNMVZjRFFVb1omZElHpRt/L+d9iG0bXj9Z2b557t++t60IYLuIQr8OAWfHiCAQyBwQd8whd8kw7pkTtyv35tkU3mHBoij78ggWg1</latexit>

r !
1

r
<latexit sha1_base64="kb1urqKriC5wbYlpXNnym3L2iyc=">AAABiXicZY+7TsNAEEVnw8s4QAyUNAg3VJaNeInKUhoKiiDhJFJsWetlYlZZP7S7BkVWvoQWPoq/wThpQm51dGeu5k5SCq606/6Qztb2zu6esW92Dw6PetbxyVAVlWQYsEIUcpxQhYLnGGiuBY5LiTRLBI6SWf9vPnpHqXiRv+h5iVFG05xPOaO6sWKrFz7hVEuevmkqZfERW7bruK3ON8Fbge0b0GoQWyx8LViVYa6ZoEpNPLfUUU2l5kzgwgwrhSVlM5pizbKkvbTmThrMaYYqqtt31iOi0vOF2bTy/nfYhOGV4906N8/Xtu8v64EBZ3ABl+DBHfjwCAMIgEEFn/AF36RLPHJPHparHbLKnMKaSP8XSBdnwQ==</latexit>, <latexit sha1_base64="eor/MCTJ4CKZtbORbSsfnNFtm78=">AAABjHicZY9LS8NAFIXv1FeMWmNduglm48aQSNWFCAFBXFYwbaEJYTJe49DJg8xELKF/xa3+Jf+N6WMTe1bfPfceODcuBJfKcX5JZ2t7Z3dP29cPDo+6x8ZJbyjzqmTos1zk5TimEgXP0FdcCRwXJdI0FjiKpw+L/egDS8nz7EXNCgxTmmT8jTOqGisyeoGilRmktJAqNy8XU2RYju0sZW6CuwbL02CpQWSw4DVnVYqZYoJKOXGdQoU1LRVnAud6UEksKJvSBGuWxiVP3lXLnTSY0RRlWC8/akdEpWZzvWnl/u+wCcMr272xr5/7luet6oEGZ3AOF+DCLXjwBAPwgcEnfME3/JAu6ZM7cr867ZB15hRaIo9/SHxoWA==</latexit>

⌧ 7! �⌧
<latexit sha1_base64="BQx5g5hgeprNf7xC9DBncofOEQ4=">AAABxXicZZBLS8NAFIVv6qvGV9Slm2oXuipJoboNuFBwU8E+oCl1ZnqNQ2cmITMplBD8Tf4acaf/xGktSO1Zfdy558zh0lRwbXz/06lsbG5t71R33b39g8Mj7/ikq5M8Y9hhiUiyPiUaBVfYMdwI7KcZEkkF9ujkdv7em2KmeaKezCzFoSSx4i+cEWNHI+8hohhzVUiueEpiLAdmWLS4Kt1nwyVe1jKc24k4dyOVUBs9KSxwNUZlygjV+M868up+w1+otg7BEuphFRZqjzwWjROWSxvFBNF6EPip/Z5khjOBpRvlGlPCJja8YJJmPH41K9OBRUUk6mGxOMWqReRmVrq2VfC/wzp0m43gutF6bNbD8LceVOEMLuAKAriBEO6hDR1g8A4f8AXfzp0jHeNMf1crztJzCity3n4AQQSBbw==</latexit>

‘time’ reversal!



Inversions
<latexit sha1_base64="JDtwGFUFVYXpl3stX6XxZ7oZBKg=">AAABjHicZY9LS8NAFIXv1FeNWmNduglm4yokUutChIAgLivYBzQhTMbbOHTyYGYiltC/4lb/kv/GmnYTe1Yf594D58SF4Eq77g9p7ezu7R+0D42j45POqXnWHam8lAyHLBe5nMRUoeAZDjXXAieFRJrGAsfx/OHvPn5HqXievehFgWFKk4zPOKN6ZUVmV1qBzq1gJimrvGUll0Zk2q7j1rK2wduA7beh1iAyWfCaszLFTDNBlZp6bqHDikrNmcClEZQKC8rmNMGKpbHkyZtuuNMVZjRFFVb1omZElHpRt/L+d9iG0bXj9Z2b557t++t60IYLuIQr8OAWfHiCAQyBwQd8whd8kw7pkTtyv35tkU3mHBoij78ggWg1</latexit>

r !
1

r
<latexit sha1_base64="kb1urqKriC5wbYlpXNnym3L2iyc=">AAABiXicZY+7TsNAEEVnw8s4QAyUNAg3VJaNeInKUhoKiiDhJFJsWetlYlZZP7S7BkVWvoQWPoq/wThpQm51dGeu5k5SCq606/6Qztb2zu6esW92Dw6PetbxyVAVlWQYsEIUcpxQhYLnGGiuBY5LiTRLBI6SWf9vPnpHqXiRv+h5iVFG05xPOaO6sWKrFz7hVEuevmkqZfERW7bruK3ON8Fbge0b0GoQWyx8LViVYa6ZoEpNPLfUUU2l5kzgwgwrhSVlM5pizbKkvbTmThrMaYYqqtt31iOi0vOF2bTy/nfYhOGV4906N8/Xtu8v64EBZ3ABl+DBHfjwCAMIgEEFn/AF36RLPHJPHparHbLKnMKaSP8XSBdnwQ==</latexit>, <latexit sha1_base64="eor/MCTJ4CKZtbORbSsfnNFtm78=">AAABjHicZY9LS8NAFIXv1FeMWmNduglm48aQSNWFCAFBXFYwbaEJYTJe49DJg8xELKF/xa3+Jf+N6WMTe1bfPfceODcuBJfKcX5JZ2t7Z3dP29cPDo+6x8ZJbyjzqmTos1zk5TimEgXP0FdcCRwXJdI0FjiKpw+L/egDS8nz7EXNCgxTmmT8jTOqGisyeoGilRmktJAqNy8XU2RYju0sZW6CuwbL02CpQWSw4DVnVYqZYoJKOXGdQoU1LRVnAud6UEksKJvSBGuWxiVP3lXLnTSY0RRlWC8/akdEpWZzvWnl/u+wCcMr272xr5/7luet6oEGZ3AOF+DCLXjwBAPwgcEnfME3/JAu6ZM7cr867ZB15hRaIo9/SHxoWA==</latexit>

⌧ 7! �⌧
<latexit sha1_base64="BQx5g5hgeprNf7xC9DBncofOEQ4=">AAABxXicZZBLS8NAFIVv6qvGV9Slm2oXuipJoboNuFBwU8E+oCl1ZnqNQ2cmITMplBD8Tf4acaf/xGktSO1Zfdy558zh0lRwbXz/06lsbG5t71R33b39g8Mj7/ikq5M8Y9hhiUiyPiUaBVfYMdwI7KcZEkkF9ujkdv7em2KmeaKezCzFoSSx4i+cEWNHI+8hohhzVUiueEpiLAdmWLS4Kt1nwyVe1jKc24k4dyOVUBs9KSxwNUZlygjV+M868up+w1+otg7BEuphFRZqjzwWjROWSxvFBNF6EPip/Z5khjOBpRvlGlPCJja8YJJmPH41K9OBRUUk6mGxOMWqReRmVrq2VfC/wzp0m43gutF6bNbD8LceVOEMLuAKAriBEO6hDR1g8A4f8AXfzp0jHeNMf1crztJzCity3n4AQQSBbw==</latexit>

‘time’ reversal!
<latexit sha1_base64="NxdNU6kACjz3B9VRBVyomMLP58E=">AAAByXicZZBLS8NAFIVv6qvGV9Slm2A3rkpSqIKrgBtBxBb6gqaUyfQah04mMTMRa8jK3+SPEbf6P5ymBak9q4977zkcbpBwJpXjfBqVjc2t7Z3qrrm3f3B4ZB2f9GScpRS7NOZxOgiIRM4EdhVTHAdJiiQKOPaD6c1833/BVLJYdNQswVFEQsEeGSVKj8bWgx9gyEQeMcESEmIxVKO8yURhdliEdopzM+E2E3b7/tr0RRzo+GmugYkJClX4KCZ/9rFVc+pOKXsd3CXUvCqUao0t6k9imkU6inIi5dB1El2BpIpRjoXpZxITQqc6PKdRkLLwSa1MhxoFiVCO8vIdqxaeqVlh6lbu/w7r0GvU3ct6s92oed6iHlThDM7hAly4Ag9uoQVdoPABX/ANP8ad8Wy8Gm+L04qx9JzCioz3X310gr4=</latexit>

Time reversal in QM:
<latexit sha1_base64="BDsfEKSOa2oFNzoiK0xrHXlSTug=">AAABonicZY+7TsNAEEVnwyuEl4GSJiIUgSKyEY/WEg2iSkReUjZE62UIK9YPdseIyPIv8DW08B/8DSZJE3Kro7lzNXeCRCtLrvvDSiura+sb5c3K1vbO7p6zf9C1cWokdmSsY9MPhEWtIuyQIo39xKAIA4294OXmz++9obEqjto0SXAYinGknpQUVIxGTp03raq/nla5JSFfDOqME75T1s5zTnF1bj+cjZya23Cnqi6DN4eaX4apmiNH8sdYpiFGJLWwduC5CQ0zYUhJjXmFpxaT4qQYYybDwKjxMy1MBwVGIkQ7zKZ/LkZ0SpO8UrTy/ndYhu55w7tqXLYuar4/qwdlOIJjqIMH1+DDLTShAxI+4BO+4JudsDvWYvez1RKbZw5hQYz/AhGpcUA=</latexit>

 (q)
T!  (q)⇤



Inversions
<latexit sha1_base64="JDtwGFUFVYXpl3stX6XxZ7oZBKg=">AAABjHicZY9LS8NAFIXv1FeNWmNduglm4yokUutChIAgLivYBzQhTMbbOHTyYGYiltC/4lb/kv/GmnYTe1Yf594D58SF4Eq77g9p7ezu7R+0D42j45POqXnWHam8lAyHLBe5nMRUoeAZDjXXAieFRJrGAsfx/OHvPn5HqXievehFgWFKk4zPOKN6ZUVmV1qBzq1gJimrvGUll0Zk2q7j1rK2wduA7beh1iAyWfCaszLFTDNBlZp6bqHDikrNmcClEZQKC8rmNMGKpbHkyZtuuNMVZjRFFVb1omZElHpRt/L+d9iG0bXj9Z2b557t++t60IYLuIQr8OAWfHiCAQyBwQd8whd8kw7pkTtyv35tkU3mHBoij78ggWg1</latexit>

r !
1

r
<latexit sha1_base64="kb1urqKriC5wbYlpXNnym3L2iyc=">AAABiXicZY+7TsNAEEVnw8s4QAyUNAg3VJaNeInKUhoKiiDhJFJsWetlYlZZP7S7BkVWvoQWPoq/wThpQm51dGeu5k5SCq606/6Qztb2zu6esW92Dw6PetbxyVAVlWQYsEIUcpxQhYLnGGiuBY5LiTRLBI6SWf9vPnpHqXiRv+h5iVFG05xPOaO6sWKrFz7hVEuevmkqZfERW7bruK3ON8Fbge0b0GoQWyx8LViVYa6ZoEpNPLfUUU2l5kzgwgwrhSVlM5pizbKkvbTmThrMaYYqqtt31iOi0vOF2bTy/nfYhOGV4906N8/Xtu8v64EBZ3ABl+DBHfjwCAMIgEEFn/AF36RLPHJPHparHbLKnMKaSP8XSBdnwQ==</latexit>, <latexit sha1_base64="eor/MCTJ4CKZtbORbSsfnNFtm78=">AAABjHicZY9LS8NAFIXv1FeMWmNduglm48aQSNWFCAFBXFYwbaEJYTJe49DJg8xELKF/xa3+Jf+N6WMTe1bfPfceODcuBJfKcX5JZ2t7Z3dP29cPDo+6x8ZJbyjzqmTos1zk5TimEgXP0FdcCRwXJdI0FjiKpw+L/egDS8nz7EXNCgxTmmT8jTOqGisyeoGilRmktJAqNy8XU2RYju0sZW6CuwbL02CpQWSw4DVnVYqZYoJKOXGdQoU1LRVnAud6UEksKJvSBGuWxiVP3lXLnTSY0RRlWC8/akdEpWZzvWnl/u+wCcMr272xr5/7luet6oEGZ3AOF+DCLXjwBAPwgcEnfME3/JAu6ZM7cr867ZB15hRaIo9/SHxoWA==</latexit>

⌧ 7! �⌧
<latexit sha1_base64="BQx5g5hgeprNf7xC9DBncofOEQ4=">AAABxXicZZBLS8NAFIVv6qvGV9Slm2oXuipJoboNuFBwU8E+oCl1ZnqNQ2cmITMplBD8Tf4acaf/xGktSO1Zfdy558zh0lRwbXz/06lsbG5t71R33b39g8Mj7/ikq5M8Y9hhiUiyPiUaBVfYMdwI7KcZEkkF9ujkdv7em2KmeaKezCzFoSSx4i+cEWNHI+8hohhzVUiueEpiLAdmWLS4Kt1nwyVe1jKc24k4dyOVUBs9KSxwNUZlygjV+M868up+w1+otg7BEuphFRZqjzwWjROWSxvFBNF6EPip/Z5khjOBpRvlGlPCJja8YJJmPH41K9OBRUUk6mGxOMWqReRmVrq2VfC/wzp0m43gutF6bNbD8LceVOEMLuAKAriBEO6hDR1g8A4f8AXfzp0jHeNMf1crztJzCity3n4AQQSBbw==</latexit>

‘time’ reversal!

<latexit sha1_base64="NevVARLVPzA+I8Ae60HJCzpkRHw=">AAABk3icZY9LS8NAFIXv1FeNr6i4EDfBbOqmJMXHQoSgLtwIKZi20IQwGa916OTRzEQopfhr3Orv8d8Y04LUntV3z70Hzo0ywaWyrG9SW1ldW9+ob2pb2zu7e/r+QUemRc7QY6lI815EJQqeoKe4EtjLcqRxJLAbDe9+9903zCVPkyc1zjCI6SDhL5xRVVqhftwOqeG7kjdGZ9qNMfqbQt20mlYlYxnsOZhOHSq5oc7855QVMSaKCSpl37YyFUxorjgTONX8QmJG2ZAOcMLiKOeDV7Xg9ktMaIwymFSPLUZEocZTrWxl/++wDJ1W075sXrTPTceZ1YM6nMApNMCGK3DgAVzwgME7fMAnfJEjck1uyf3stEbmmUNYEHn8AVDTaXI=</latexit>

Qa (q) = qa (q)

<latexit sha1_base64="NYdGsIQKq1aI6PwGe+kPfvITK+Y=">AAABpHicZY/LSsNAFIbP1FuMt6hLN8GAVMGSiJeVEHDjwkVE0xaaGCbTaR06uXRmIpSQd/Bp3Opr+DbGti5qfzjw8f/nwH/inDOpbPsbNVZW19Y3tE19a3tnd8/YP2jLrBCE+iTjmejGWFLOUuorpjjt5oLiJOa0E4/ufvPOGxWSZemzmuQ0TPAwZQNGsKqtyDjzImwGnmTN8al+a54zMxgITMqgX9VjjiNc/cWRYdkteypzGZw5WK4GU3mRQYJ+RoqEpopwLGXPsXMVllgoRjit9KCQNMdkhIe0JEks2PBVLbi9GlOcUBmW008XT3ihJpVet3L+d1iG9kXLuW5dPV5arjurBxocwTE0wYEbcOEePPCBwDt8wCd8oRP0gJ6QP1ttoPnNISwIvfwAOR5wWQ==</latexit>

Pa (q) = �i
@

@qa
 (q)

<latexit sha1_base64="l0eGeQUMsEnjFCqBil2eatoSXIU=">AAABg3icZY/NSsNAFIXvVKux/kVduhGzEYSQlKorIeDGZRX7A00ok/Eah04yYWailNDHcKvP5duYpt3EntXHufdwz41zwbXxvF/S2tpu7+xae539g8OjY/vkdKhloRgOmBRSjWOqUfAMB4YbgeNcIU1jgaN49rCcjz5QaS6zFzPPMUppkvE3zqiprEn4zJN3Q5WSn1Pb8Vyv1sUm+GtwAgtq9ac2C18lK1LMDBNU64nv5SYqqTKcCVx0wkJjTtmMJliyNFbLSw13UmFGU9RRWT/SjIjCzBedqpX/v8MmDLuuf+vePPWcIFjVAwvO4RKuwIc7COAR+jAABhK+4Bt+SJtcky7prVZbZJ05g4bI/R9pXWW9</latexit>)
<latexit sha1_base64="MWj9MT166APxZjfupxSpLxXmxsI=">AAABg3icZY9LS8NAFIXvVKsxvqIu3QSzEYWQlKqrQsCNyxbsA9IYJuM1Dp08yEyEEvoz3Orv8t8Y025iz+Z+nHsPnBvlgkvlOD+ks7Pb3dvXDvTDo+OTU+PsfCKzsmA4ZpnIillEJQqe4lhxJXCWF0iTSOA0Wjz+7acfWEiepc9qmWOQ0Djlb5xRVVv+KKQvN+bArGdoWI7tNDK3wd2A5WnQaBgabP6asTLBVDFBpfRdJ1dBRQvFmcCVPi8l5pQtaIwVS6KCx++q5fo1pjRBGVTNI+2IKNVypdet3P8dtmHSs917+27UtzxvXQ80uIQruAYXHsCDJxjCGBhk8Alf8E265Jb0SH992iGbzAW0RAa/6SFkXw==</latexit>

Q⇤a = Qa
<latexit sha1_base64="5oAV4pGACp+/dX2kOeFxx/Exhjc=">AAABhHicZY/NSsNAFIXvVK0x/kVduglmI6IhUasrJeDGZQTTFpoaJuO1Dp38kJkIJfQ13Opr+TbGtJvYs/o49x44J84Fl8pxfkhnbX2ju6lt6ds7u3v7xsFhX2ZlwTBgmciKYUwlCp5ioLgSOMwLpEkscBBPH/7ugw8sJM/SZzXLcZzQScrfOKOqtkI/oi9n5p15UUNkWI7tNDJXwV2C5WnQyI8MFr5mrEwwVUxQKUeuk6txRQvFmcC5HpYSc8qmdIIVS+KCT95Vyx3VmNIE5bhqlrQjolSzuV63cv93WIX+pe3e2L2na8vzFvVAg2M4gVNw4RY8eAQfAmCQwyd8wTfpknNyRXqL1w5ZZo6gJXL/Cz7QZJQ=</latexit>

P ⇤a = �Pa

<latexit sha1_base64="NxdNU6kACjz3B9VRBVyomMLP58E=">AAAByXicZZBLS8NAFIVv6qvGV9Slm2A3rkpSqIKrgBtBxBb6gqaUyfQah04mMTMRa8jK3+SPEbf6P5ymBak9q4977zkcbpBwJpXjfBqVjc2t7Z3qrrm3f3B4ZB2f9GScpRS7NOZxOgiIRM4EdhVTHAdJiiQKOPaD6c1833/BVLJYdNQswVFEQsEeGSVKj8bWgx9gyEQeMcESEmIxVKO8yURhdliEdopzM+E2E3b7/tr0RRzo+GmugYkJClX4KCZ/9rFVc+pOKXsd3CXUvCqUao0t6k9imkU6inIi5dB1El2BpIpRjoXpZxITQqc6PKdRkLLwSa1MhxoFiVCO8vIdqxaeqVlh6lbu/w7r0GvU3ct6s92oed6iHlThDM7hAly4Ag9uoQVdoPABX/ANP8ad8Wy8Gm+L04qx9JzCioz3X310gr4=</latexit>

Time reversal in QM:
<latexit sha1_base64="BDsfEKSOa2oFNzoiK0xrHXlSTug=">AAABonicZY+7TsNAEEVnwyuEl4GSJiIUgSKyEY/WEg2iSkReUjZE62UIK9YPdseIyPIv8DW08B/8DSZJE3Kro7lzNXeCRCtLrvvDSiura+sb5c3K1vbO7p6zf9C1cWokdmSsY9MPhEWtIuyQIo39xKAIA4294OXmz++9obEqjto0SXAYinGknpQUVIxGTp03raq/nla5JSFfDOqME75T1s5zTnF1bj+cjZya23Cnqi6DN4eaX4apmiNH8sdYpiFGJLWwduC5CQ0zYUhJjXmFpxaT4qQYYybDwKjxMy1MBwVGIkQ7zKZ/LkZ0SpO8UrTy/ndYhu55w7tqXLYuar4/qwdlOIJjqIMH1+DDLTShAxI+4BO+4JudsDvWYvez1RKbZw5hQYz/AhGpcUA=</latexit>

 (q)
T!  (q)⇤



Inversions
<latexit sha1_base64="JDtwGFUFVYXpl3stX6XxZ7oZBKg=">AAABjHicZY9LS8NAFIXv1FeNWmNduglm4yokUutChIAgLivYBzQhTMbbOHTyYGYiltC/4lb/kv/GmnYTe1Yf594D58SF4Eq77g9p7ezu7R+0D42j45POqXnWHam8lAyHLBe5nMRUoeAZDjXXAieFRJrGAsfx/OHvPn5HqXievehFgWFKk4zPOKN6ZUVmV1qBzq1gJimrvGUll0Zk2q7j1rK2wduA7beh1iAyWfCaszLFTDNBlZp6bqHDikrNmcClEZQKC8rmNMGKpbHkyZtuuNMVZjRFFVb1omZElHpRt/L+d9iG0bXj9Z2b557t++t60IYLuIQr8OAWfHiCAQyBwQd8whd8kw7pkTtyv35tkU3mHBoij78ggWg1</latexit>

r !
1

r
<latexit sha1_base64="kb1urqKriC5wbYlpXNnym3L2iyc=">AAABiXicZY+7TsNAEEVnw8s4QAyUNAg3VJaNeInKUhoKiiDhJFJsWetlYlZZP7S7BkVWvoQWPoq/wThpQm51dGeu5k5SCq606/6Qztb2zu6esW92Dw6PetbxyVAVlWQYsEIUcpxQhYLnGGiuBY5LiTRLBI6SWf9vPnpHqXiRv+h5iVFG05xPOaO6sWKrFz7hVEuevmkqZfERW7bruK3ON8Fbge0b0GoQWyx8LViVYa6ZoEpNPLfUUU2l5kzgwgwrhSVlM5pizbKkvbTmThrMaYYqqtt31iOi0vOF2bTy/nfYhOGV4906N8/Xtu8v64EBZ3ABl+DBHfjwCAMIgEEFn/AF36RLPHJPHparHbLKnMKaSP8XSBdnwQ==</latexit>, <latexit sha1_base64="eor/MCTJ4CKZtbORbSsfnNFtm78=">AAABjHicZY9LS8NAFIXv1FeMWmNduglm48aQSNWFCAFBXFYwbaEJYTJe49DJg8xELKF/xa3+Jf+N6WMTe1bfPfceODcuBJfKcX5JZ2t7Z3dP29cPDo+6x8ZJbyjzqmTos1zk5TimEgXP0FdcCRwXJdI0FjiKpw+L/egDS8nz7EXNCgxTmmT8jTOqGisyeoGilRmktJAqNy8XU2RYju0sZW6CuwbL02CpQWSw4DVnVYqZYoJKOXGdQoU1LRVnAud6UEksKJvSBGuWxiVP3lXLnTSY0RRlWC8/akdEpWZzvWnl/u+wCcMr272xr5/7luet6oEGZ3AOF+DCLXjwBAPwgcEnfME3/JAu6ZM7cr867ZB15hRaIo9/SHxoWA==</latexit>

⌧ 7! �⌧
<latexit sha1_base64="BQx5g5hgeprNf7xC9DBncofOEQ4=">AAABxXicZZBLS8NAFIVv6qvGV9Slm2oXuipJoboNuFBwU8E+oCl1ZnqNQ2cmITMplBD8Tf4acaf/xGktSO1Zfdy558zh0lRwbXz/06lsbG5t71R33b39g8Mj7/ikq5M8Y9hhiUiyPiUaBVfYMdwI7KcZEkkF9ujkdv7em2KmeaKezCzFoSSx4i+cEWNHI+8hohhzVUiueEpiLAdmWLS4Kt1nwyVe1jKc24k4dyOVUBs9KSxwNUZlygjV+M868up+w1+otg7BEuphFRZqjzwWjROWSxvFBNF6EPip/Z5khjOBpRvlGlPCJja8YJJmPH41K9OBRUUk6mGxOMWqReRmVrq2VfC/wzp0m43gutF6bNbD8LceVOEMLuAKAriBEO6hDR1g8A4f8AXfzp0jHeNMf1crztJzCity3n4AQQSBbw==</latexit>

‘time’ reversal!

<latexit sha1_base64="NevVARLVPzA+I8Ae60HJCzpkRHw=">AAABk3icZY9LS8NAFIXv1FeNr6i4EDfBbOqmJMXHQoSgLtwIKZi20IQwGa916OTRzEQopfhr3Orv8d8Y04LUntV3z70Hzo0ywaWyrG9SW1ldW9+ob2pb2zu7e/r+QUemRc7QY6lI815EJQqeoKe4EtjLcqRxJLAbDe9+9903zCVPkyc1zjCI6SDhL5xRVVqhftwOqeG7kjdGZ9qNMfqbQt20mlYlYxnsOZhOHSq5oc7855QVMSaKCSpl37YyFUxorjgTONX8QmJG2ZAOcMLiKOeDV7Xg9ktMaIwymFSPLUZEocZTrWxl/++wDJ1W075sXrTPTceZ1YM6nMApNMCGK3DgAVzwgME7fMAnfJEjck1uyf3stEbmmUNYEHn8AVDTaXI=</latexit>

Qa (q) = qa (q)

<latexit sha1_base64="NYdGsIQKq1aI6PwGe+kPfvITK+Y=">AAABpHicZY/LSsNAFIbP1FuMt6hLN8GAVMGSiJeVEHDjwkVE0xaaGCbTaR06uXRmIpSQd/Bp3Opr+DbGti5qfzjw8f/nwH/inDOpbPsbNVZW19Y3tE19a3tnd8/YP2jLrBCE+iTjmejGWFLOUuorpjjt5oLiJOa0E4/ufvPOGxWSZemzmuQ0TPAwZQNGsKqtyDjzImwGnmTN8al+a54zMxgITMqgX9VjjiNc/cWRYdkteypzGZw5WK4GU3mRQYJ+RoqEpopwLGXPsXMVllgoRjit9KCQNMdkhIe0JEks2PBVLbi9GlOcUBmW008XT3ihJpVet3L+d1iG9kXLuW5dPV5arjurBxocwTE0wYEbcOEePPCBwDt8wCd8oRP0gJ6QP1ttoPnNISwIvfwAOR5wWQ==</latexit>

Pa (q) = �i
@

@qa
 (q)

<latexit sha1_base64="l0eGeQUMsEnjFCqBil2eatoSXIU=">AAABg3icZY/NSsNAFIXvVKux/kVduhGzEYSQlKorIeDGZRX7A00ok/Eah04yYWailNDHcKvP5duYpt3EntXHufdwz41zwbXxvF/S2tpu7+xae539g8OjY/vkdKhloRgOmBRSjWOqUfAMB4YbgeNcIU1jgaN49rCcjz5QaS6zFzPPMUppkvE3zqiprEn4zJN3Q5WSn1Pb8Vyv1sUm+GtwAgtq9ac2C18lK1LMDBNU64nv5SYqqTKcCVx0wkJjTtmMJliyNFbLSw13UmFGU9RRWT/SjIjCzBedqpX/v8MmDLuuf+vePPWcIFjVAwvO4RKuwIc7COAR+jAABhK+4Bt+SJtcky7prVZbZJ05g4bI/R9pXWW9</latexit>)
<latexit sha1_base64="MWj9MT166APxZjfupxSpLxXmxsI=">AAABg3icZY9LS8NAFIXvVKsxvqIu3QSzEYWQlKqrQsCNyxbsA9IYJuM1Dp08yEyEEvoz3Orv8t8Y025iz+Z+nHsPnBvlgkvlOD+ks7Pb3dvXDvTDo+OTU+PsfCKzsmA4ZpnIillEJQqe4lhxJXCWF0iTSOA0Wjz+7acfWEiepc9qmWOQ0Djlb5xRVVv+KKQvN+bArGdoWI7tNDK3wd2A5WnQaBgabP6asTLBVDFBpfRdJ1dBRQvFmcCVPi8l5pQtaIwVS6KCx++q5fo1pjRBGVTNI+2IKNVypdet3P8dtmHSs917+27UtzxvXQ80uIQruAYXHsCDJxjCGBhk8Alf8E265Jb0SH992iGbzAW0RAa/6SFkXw==</latexit>

Q⇤a = Qa
<latexit sha1_base64="5oAV4pGACp+/dX2kOeFxx/Exhjc=">AAABhHicZY/NSsNAFIXvVK0x/kVduglmI6IhUasrJeDGZQTTFpoaJuO1Dp38kJkIJfQ13Opr+TbGtJvYs/o49x44J84Fl8pxfkhnbX2ju6lt6ds7u3v7xsFhX2ZlwTBgmciKYUwlCp5ioLgSOMwLpEkscBBPH/7ugw8sJM/SZzXLcZzQScrfOKOqtkI/oi9n5p15UUNkWI7tNDJXwV2C5WnQyI8MFr5mrEwwVUxQKUeuk6txRQvFmcC5HpYSc8qmdIIVS+KCT95Vyx3VmNIE5bhqlrQjolSzuV63cv93WIX+pe3e2L2na8vzFvVAg2M4gVNw4RY8eAQfAmCQwyd8wTfpknNyRXqL1w5ZZo6gJXL/Cz7QZJQ=</latexit>

P ⇤a = �Pa
<latexit sha1_base64="QndFz8qnbX7w40WFXiXcBFwAXnY=">AAABvHicZVDLSsNAFL3js8ZX1KWbwW4qYkmKj5USdOMyBfuAJpbJdBqHTh7MTAol5H/8Grfq3xiTbmoPXDicBxxukAqutGX9oI3Nre2d3caesX9weHRsnpz2VZJJyno0EYkcBkQxwWPW01wLNkwlI1Eg2CCYPf/5gzmTiifxq16kzI9IGPMpp0SX0th88qaS0NybFOVhXWDPVdx4wNccewEPwxGuA+5bp8g7UYGvcL/VvaxNv0qPzabVtirgdWIvSdNpQAV3bFJvktAsYrGmgig1sq1U+zmRmlPBCsPLFEsJnZGQ5TQKJA/f9Yo6KmlMIqb8vPrAakVkelEY5Sr7/4Z10u+07bv2bfem6Tj1PGjAOVxAC2y4BwdewIUeUPiAT/iCb/SIJmiGojq6gZadM1gBmv8CkPN5pA==</latexit>

@

@t
 = �i


P 2

2m
+ V (Q)

�
 

<latexit sha1_base64="l0eGeQUMsEnjFCqBil2eatoSXIU=">AAABg3icZY/NSsNAFIXvVKux/kVduhGzEYSQlKorIeDGZRX7A00ok/Eah04yYWailNDHcKvP5duYpt3EntXHufdwz41zwbXxvF/S2tpu7+xae539g8OjY/vkdKhloRgOmBRSjWOqUfAMB4YbgeNcIU1jgaN49rCcjz5QaS6zFzPPMUppkvE3zqiprEn4zJN3Q5WSn1Pb8Vyv1sUm+GtwAgtq9ac2C18lK1LMDBNU64nv5SYqqTKcCVx0wkJjTtmMJliyNFbLSw13UmFGU9RRWT/SjIjCzBedqpX/v8MmDLuuf+vePPWcIFjVAwvO4RKuwIc7COAR+jAABhK+4Bt+SJtcky7prVZbZJ05g4bI/R9pXWW9</latexit>)
<latexit sha1_base64="AuK/VuzPJLLISrDKdqEVxKcan8M=">AAABwHicZVDLSsNAFL1TXzW+oi7dDHZTLZSkVF0JQUFcpmAf0KRlMp2mQycPMxOhhvyRX+NO9GOMTTe1By4czgMO14sFl8owvlBla3tnd6+6rx0cHh2f6KdnPRmlCWVdGokoGXhEMsFD1lVcCTaIE0YCT7C+N3/88/tvLJE8Cl/UImZuQPyQTzklqpDG+pMzTQjNnEleHFY5dmzJR9faPW5w7Hjc94e4jNijVp61ghw3cK/euSpNd5Uf6zWjaSyBN4m5IjWrCkvYY506k4imAQsVFUTKoWnEys1IojgVLNecVLKY0DnxWUYDL+H+TK2pw4KGJGDSzZZfWK+IVC1yrVhl/t+wSXqtpnnbvOm0a5ZVzoMqXMAl1MGEO7DgGWzoAoUP+IRv+EEPaIYi9FpGK2jVOYc1oPdfnvF62g==</latexit>

@

@t
 ⇤ = +i


P 2

2m
+ V (Q)

�
 ⇤

<latexit sha1_base64="NxdNU6kACjz3B9VRBVyomMLP58E=">AAAByXicZZBLS8NAFIVv6qvGV9Slm2A3rkpSqIKrgBtBxBb6gqaUyfQah04mMTMRa8jK3+SPEbf6P5ymBak9q4977zkcbpBwJpXjfBqVjc2t7Z3qrrm3f3B4ZB2f9GScpRS7NOZxOgiIRM4EdhVTHAdJiiQKOPaD6c1833/BVLJYdNQswVFEQsEeGSVKj8bWgx9gyEQeMcESEmIxVKO8yURhdliEdopzM+E2E3b7/tr0RRzo+GmugYkJClX4KCZ/9rFVc+pOKXsd3CXUvCqUao0t6k9imkU6inIi5dB1El2BpIpRjoXpZxITQqc6PKdRkLLwSa1MhxoFiVCO8vIdqxaeqVlh6lbu/w7r0GvU3ct6s92oed6iHlThDM7hAly4Ag9uoQVdoPABX/ANP8ad8Wy8Gm+L04qx9JzCioz3X310gr4=</latexit>

Time reversal in QM:
<latexit sha1_base64="BDsfEKSOa2oFNzoiK0xrHXlSTug=">AAABonicZY+7TsNAEEVnwyuEl4GSJiIUgSKyEY/WEg2iSkReUjZE62UIK9YPdseIyPIv8DW08B/8DSZJE3Kro7lzNXeCRCtLrvvDSiura+sb5c3K1vbO7p6zf9C1cWokdmSsY9MPhEWtIuyQIo39xKAIA4294OXmz++9obEqjto0SXAYinGknpQUVIxGTp03raq/nla5JSFfDOqME75T1s5zTnF1bj+cjZya23Cnqi6DN4eaX4apmiNH8sdYpiFGJLWwduC5CQ0zYUhJjXmFpxaT4qQYYybDwKjxMy1MBwVGIkQ7zKZ/LkZ0SpO8UrTy/ndYhu55w7tqXLYuar4/qwdlOIJjqIMH1+DDLTShAxI+4BO+4JudsDvWYvez1RKbZw5hQYz/AhGpcUA=</latexit>

 (q)
T!  (q)⇤



Inversions
<latexit sha1_base64="JDtwGFUFVYXpl3stX6XxZ7oZBKg=">AAABjHicZY9LS8NAFIXv1FeNWmNduglm4yokUutChIAgLivYBzQhTMbbOHTyYGYiltC/4lb/kv/GmnYTe1Yf594D58SF4Eq77g9p7ezu7R+0D42j45POqXnWHam8lAyHLBe5nMRUoeAZDjXXAieFRJrGAsfx/OHvPn5HqXievehFgWFKk4zPOKN6ZUVmV1qBzq1gJimrvGUll0Zk2q7j1rK2wduA7beh1iAyWfCaszLFTDNBlZp6bqHDikrNmcClEZQKC8rmNMGKpbHkyZtuuNMVZjRFFVb1omZElHpRt/L+d9iG0bXj9Z2b557t++t60IYLuIQr8OAWfHiCAQyBwQd8whd8kw7pkTtyv35tkU3mHBoij78ggWg1</latexit>

r !
1

r
<latexit sha1_base64="kb1urqKriC5wbYlpXNnym3L2iyc=">AAABiXicZY+7TsNAEEVnw8s4QAyUNAg3VJaNeInKUhoKiiDhJFJsWetlYlZZP7S7BkVWvoQWPoq/wThpQm51dGeu5k5SCq606/6Qztb2zu6esW92Dw6PetbxyVAVlWQYsEIUcpxQhYLnGGiuBY5LiTRLBI6SWf9vPnpHqXiRv+h5iVFG05xPOaO6sWKrFz7hVEuevmkqZfERW7bruK3ON8Fbge0b0GoQWyx8LViVYa6ZoEpNPLfUUU2l5kzgwgwrhSVlM5pizbKkvbTmThrMaYYqqtt31iOi0vOF2bTy/nfYhOGV4906N8/Xtu8v64EBZ3ABl+DBHfjwCAMIgEEFn/AF36RLPHJPHparHbLKnMKaSP8XSBdnwQ==</latexit>, <latexit sha1_base64="eor/MCTJ4CKZtbORbSsfnNFtm78=">AAABjHicZY9LS8NAFIXv1FeMWmNduglm48aQSNWFCAFBXFYwbaEJYTJe49DJg8xELKF/xa3+Jf+N6WMTe1bfPfceODcuBJfKcX5JZ2t7Z3dP29cPDo+6x8ZJbyjzqmTos1zk5TimEgXP0FdcCRwXJdI0FjiKpw+L/egDS8nz7EXNCgxTmmT8jTOqGisyeoGilRmktJAqNy8XU2RYju0sZW6CuwbL02CpQWSw4DVnVYqZYoJKOXGdQoU1LRVnAud6UEksKJvSBGuWxiVP3lXLnTSY0RRlWC8/akdEpWZzvWnl/u+wCcMr272xr5/7luet6oEGZ3AOF+DCLXjwBAPwgcEnfME3/JAu6ZM7cr867ZB15hRaIo9/SHxoWA==</latexit>

⌧ 7! �⌧
<latexit sha1_base64="BQx5g5hgeprNf7xC9DBncofOEQ4=">AAABxXicZZBLS8NAFIVv6qvGV9Slm2oXuipJoboNuFBwU8E+oCl1ZnqNQ2cmITMplBD8Tf4acaf/xGktSO1Zfdy558zh0lRwbXz/06lsbG5t71R33b39g8Mj7/ikq5M8Y9hhiUiyPiUaBVfYMdwI7KcZEkkF9ujkdv7em2KmeaKezCzFoSSx4i+cEWNHI+8hohhzVUiueEpiLAdmWLS4Kt1nwyVe1jKc24k4dyOVUBs9KSxwNUZlygjV+M868up+w1+otg7BEuphFRZqjzwWjROWSxvFBNF6EPip/Z5khjOBpRvlGlPCJja8YJJmPH41K9OBRUUk6mGxOMWqReRmVrq2VfC/wzp0m43gutF6bNbD8LceVOEMLuAKAriBEO6hDR1g8A4f8AXfzp0jHeNMf1crztJzCity3n4AQQSBbw==</latexit>

‘time’ reversal!

<latexit sha1_base64="NevVARLVPzA+I8Ae60HJCzpkRHw=">AAABk3icZY9LS8NAFIXv1FeNr6i4EDfBbOqmJMXHQoSgLtwIKZi20IQwGa916OTRzEQopfhr3Orv8d8Y04LUntV3z70Hzo0ywaWyrG9SW1ldW9+ob2pb2zu7e/r+QUemRc7QY6lI815EJQqeoKe4EtjLcqRxJLAbDe9+9903zCVPkyc1zjCI6SDhL5xRVVqhftwOqeG7kjdGZ9qNMfqbQt20mlYlYxnsOZhOHSq5oc7855QVMSaKCSpl37YyFUxorjgTONX8QmJG2ZAOcMLiKOeDV7Xg9ktMaIwymFSPLUZEocZTrWxl/++wDJ1W075sXrTPTceZ1YM6nMApNMCGK3DgAVzwgME7fMAnfJEjck1uyf3stEbmmUNYEHn8AVDTaXI=</latexit>

Qa (q) = qa (q)

<latexit sha1_base64="NYdGsIQKq1aI6PwGe+kPfvITK+Y=">AAABpHicZY/LSsNAFIbP1FuMt6hLN8GAVMGSiJeVEHDjwkVE0xaaGCbTaR06uXRmIpSQd/Bp3Opr+DbGti5qfzjw8f/nwH/inDOpbPsbNVZW19Y3tE19a3tnd8/YP2jLrBCE+iTjmejGWFLOUuorpjjt5oLiJOa0E4/ufvPOGxWSZemzmuQ0TPAwZQNGsKqtyDjzImwGnmTN8al+a54zMxgITMqgX9VjjiNc/cWRYdkteypzGZw5WK4GU3mRQYJ+RoqEpopwLGXPsXMVllgoRjit9KCQNMdkhIe0JEks2PBVLbi9GlOcUBmW008XT3ihJpVet3L+d1iG9kXLuW5dPV5arjurBxocwTE0wYEbcOEePPCBwDt8wCd8oRP0gJ6QP1ttoPnNISwIvfwAOR5wWQ==</latexit>

Pa (q) = �i
@

@qa
 (q)

<latexit sha1_base64="l0eGeQUMsEnjFCqBil2eatoSXIU=">AAABg3icZY/NSsNAFIXvVKux/kVduhGzEYSQlKorIeDGZRX7A00ok/Eah04yYWailNDHcKvP5duYpt3EntXHufdwz41zwbXxvF/S2tpu7+xae539g8OjY/vkdKhloRgOmBRSjWOqUfAMB4YbgeNcIU1jgaN49rCcjz5QaS6zFzPPMUppkvE3zqiprEn4zJN3Q5WSn1Pb8Vyv1sUm+GtwAgtq9ac2C18lK1LMDBNU64nv5SYqqTKcCVx0wkJjTtmMJliyNFbLSw13UmFGU9RRWT/SjIjCzBedqpX/v8MmDLuuf+vePPWcIFjVAwvO4RKuwIc7COAR+jAABhK+4Bt+SJtcky7prVZbZJ05g4bI/R9pXWW9</latexit>)
<latexit sha1_base64="MWj9MT166APxZjfupxSpLxXmxsI=">AAABg3icZY9LS8NAFIXvVKsxvqIu3QSzEYWQlKqrQsCNyxbsA9IYJuM1Dp08yEyEEvoz3Orv8t8Y025iz+Z+nHsPnBvlgkvlOD+ks7Pb3dvXDvTDo+OTU+PsfCKzsmA4ZpnIillEJQqe4lhxJXCWF0iTSOA0Wjz+7acfWEiepc9qmWOQ0Djlb5xRVVv+KKQvN+bArGdoWI7tNDK3wd2A5WnQaBgabP6asTLBVDFBpfRdJ1dBRQvFmcCVPi8l5pQtaIwVS6KCx++q5fo1pjRBGVTNI+2IKNVypdet3P8dtmHSs917+27UtzxvXQ80uIQruAYXHsCDJxjCGBhk8Alf8E265Jb0SH992iGbzAW0RAa/6SFkXw==</latexit>

Q⇤a = Qa
<latexit sha1_base64="5oAV4pGACp+/dX2kOeFxx/Exhjc=">AAABhHicZY/NSsNAFIXvVK0x/kVduglmI6IhUasrJeDGZQTTFpoaJuO1Dp38kJkIJfQ13Opr+TbGtJvYs/o49x44J84Fl8pxfkhnbX2ju6lt6ds7u3v7xsFhX2ZlwTBgmciKYUwlCp5ioLgSOMwLpEkscBBPH/7ugw8sJM/SZzXLcZzQScrfOKOqtkI/oi9n5p15UUNkWI7tNDJXwV2C5WnQyI8MFr5mrEwwVUxQKUeuk6txRQvFmcC5HpYSc8qmdIIVS+KCT95Vyx3VmNIE5bhqlrQjolSzuV63cv93WIX+pe3e2L2na8vzFvVAg2M4gVNw4RY8eAQfAmCQwyd8wTfpknNyRXqL1w5ZZo6gJXL/Cz7QZJQ=</latexit>

P ⇤a = �Pa
<latexit sha1_base64="QndFz8qnbX7w40WFXiXcBFwAXnY=">AAABvHicZVDLSsNAFL3js8ZX1KWbwW4qYkmKj5USdOMyBfuAJpbJdBqHTh7MTAol5H/8Grfq3xiTbmoPXDicBxxukAqutGX9oI3Nre2d3caesX9weHRsnpz2VZJJyno0EYkcBkQxwWPW01wLNkwlI1Eg2CCYPf/5gzmTiifxq16kzI9IGPMpp0SX0th88qaS0NybFOVhXWDPVdx4wNccewEPwxGuA+5bp8g7UYGvcL/VvaxNv0qPzabVtirgdWIvSdNpQAV3bFJvktAsYrGmgig1sq1U+zmRmlPBCsPLFEsJnZGQ5TQKJA/f9Yo6KmlMIqb8vPrAakVkelEY5Sr7/4Z10u+07bv2bfem6Tj1PGjAOVxAC2y4BwdewIUeUPiAT/iCb/SIJmiGojq6gZadM1gBmv8CkPN5pA==</latexit>

@

@t
 = �i
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<latexit sha1_base64="l0eGeQUMsEnjFCqBil2eatoSXIU=">AAABg3icZY/NSsNAFIXvVKux/kVduhGzEYSQlKorIeDGZRX7A00ok/Eah04yYWailNDHcKvP5duYpt3EntXHufdwz41zwbXxvF/S2tpu7+xae539g8OjY/vkdKhloRgOmBRSjWOqUfAMB4YbgeNcIU1jgaN49rCcjz5QaS6zFzPPMUppkvE3zqiprEn4zJN3Q5WSn1Pb8Vyv1sUm+GtwAgtq9ac2C18lK1LMDBNU64nv5SYqqTKcCVx0wkJjTtmMJliyNFbLSw13UmFGU9RRWT/SjIjCzBedqpX/v8MmDLuuf+vePPWcIFjVAwvO4RKuwIc7COAR+jAABhK+4Bt+SJtcky7prVZbZJ05g4bI/R9pXWW9</latexit>)
<latexit sha1_base64="AuK/VuzPJLLISrDKdqEVxKcan8M=">AAABwHicZVDLSsNAFL1TXzW+oi7dDHZTLZSkVF0JQUFcpmAf0KRlMp2mQycPMxOhhvyRX+NO9GOMTTe1By4czgMO14sFl8owvlBla3tnd6+6rx0cHh2f6KdnPRmlCWVdGokoGXhEMsFD1lVcCTaIE0YCT7C+N3/88/tvLJE8Cl/UImZuQPyQTzklqpDG+pMzTQjNnEleHFY5dmzJR9faPW5w7Hjc94e4jNijVp61ghw3cK/euSpNd5Uf6zWjaSyBN4m5IjWrCkvYY506k4imAQsVFUTKoWnEys1IojgVLNecVLKY0DnxWUYDL+H+TK2pw4KGJGDSzZZfWK+IVC1yrVhl/t+wSXqtpnnbvOm0a5ZVzoMqXMAl1MGEO7DgGWzoAoUP+IRv+EEPaIYi9FpGK2jVOYc1oPdfnvF62g==</latexit>

@

@t
 ⇤ = +i
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�
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<latexit sha1_base64="NxdNU6kACjz3B9VRBVyomMLP58E=">AAAByXicZZBLS8NAFIVv6qvGV9Slm2A3rkpSqIKrgBtBxBb6gqaUyfQah04mMTMRa8jK3+SPEbf6P5ymBak9q4977zkcbpBwJpXjfBqVjc2t7Z3qrrm3f3B4ZB2f9GScpRS7NOZxOgiIRM4EdhVTHAdJiiQKOPaD6c1833/BVLJYdNQswVFEQsEeGSVKj8bWgx9gyEQeMcESEmIxVKO8yURhdliEdopzM+E2E3b7/tr0RRzo+GmugYkJClX4KCZ/9rFVc+pOKXsd3CXUvCqUao0t6k9imkU6inIi5dB1El2BpIpRjoXpZxITQqc6PKdRkLLwSa1MhxoFiVCO8vIdqxaeqVlh6lbu/w7r0GvU3ct6s92oed6iHlThDM7hAly4Ag9uoQVdoPABX/ANP8ad8Wy8Gm+L04qx9JzCioz3X310gr4=</latexit>

Time reversal in QM:
<latexit sha1_base64="BDsfEKSOa2oFNzoiK0xrHXlSTug=">AAABonicZY+7TsNAEEVnwyuEl4GSJiIUgSKyEY/WEg2iSkReUjZE62UIK9YPdseIyPIv8DW08B/8DSZJE3Kro7lzNXeCRCtLrvvDSiura+sb5c3K1vbO7p6zf9C1cWokdmSsY9MPhEWtIuyQIo39xKAIA4294OXmz++9obEqjto0SXAYinGknpQUVIxGTp03raq/nla5JSFfDOqME75T1s5zTnF1bj+cjZya23Cnqi6DN4eaX4apmiNH8sdYpiFGJLWwduC5CQ0zYUhJjXmFpxaT4qQYYybDwKjxMy1MBwVGIkQ7zKZ/LkZ0SpO8UrTy/ndYhu55w7tqXLYuar4/qwdlOIJjqIMH1+DDLTShAxI+4BO+4JudsDvWYvez1RKbZw5hQYz/AhGpcUA=</latexit>

 (q)
T!  (q)⇤

<latexit sha1_base64="TTVe7B6wuYYKSRCIf0b99ugQtP0=">AAABjXicZY9LS8NAFIXv1Fesj0a7dBPspoqEpFjdqARc2GUK9gFtDJPxWodOHmQmQgj9LW71J/lvjG02tWf1ce49cE6QCC6VZf2Q2tb2zu6etl8/ODw6bugnp0MZZynDAYtFnI4DKlHwCAeKK4HjJEUaBgJHwfzx7z76wFTyOHpWeYJeSGcRf+OMqtLy9Wav7V4Z/Qvj3qjo5dLXW5ZpLWVsgl1By9FgKdfX2fQ1ZlmIkWKCSjmxrUR5BU0VZwIX9WkmMaFsTmdYsDBI+exdrbmTEiMaovSK5aT1iMhUvqiXrez/HTZh2DHtG7Pbv245zqoeaHAG59AGG27BgR64MAAGOXzCF3yTBumSO/Kweq2RKtOENZGnX4niZco=</latexit>

H(P,Q) = H(P,Q)⇤
<latexit sha1_base64="HvJwbiqaYs8siVxaizhL0fa32MI=">AAABm3icdY9LT8JAFIVvfSK+qi6NSZUNGkOmRBF2TdgQ4wISCyQUyXS4woTpIzNTE9J07a9xq7/Ff2MBXbDwrL7cc0/uuX4suNKEfBsbm1vbO7uFveL+weHRsXly2lVRIhm6LBKR7PtUoeAhupprgf1YIg18gT1/1lz4vTeUikfhs57HOAzoJOSvnFGdj0bmpZeEY5S+pAxTbxpPaaijIG2V27dW5/rlJstGZolUSK5azVqAXSd2Do1GvVptWPbSIqTkFGCp9shk3jhiSYChZoIqNbBJrIcplZozgVnRSxTGlM3oBFMW+JJPpnptOsgxpAGqYbp8cD0iEj3Pinmrv9PW/9CtVuxa5b5zV3KcVT0owDlcQRlseAAHWtAGFxi8wwd8wpdxYTSNR+Nptbph/GbOYE2G+wM/um6y</latexit> | {z }

<latexit sha1_base64="QsXg9TNo3h9pGCLUqzHqXFvMt84=">AAABhHicdY/NTsJAFIXvoCLiH+rSTWM3mGAzrYKQqCFxw7IkFkiAkOl4hQnTn3SmJqThNdzqa/k2FtAFC8/qyz335J7rx1IoTek3Kezs7hX3Swflw6Pjk9PK2XlPRWnC0eORjJKBzxRKEaKnhZY4iBNkgS+x78+fV37/HRMlovBFL2IcB2waijfBmc5Ho2z5aHSqN27N6F5PKia1aK5Gw1iB3aR2Dq1W03Fahr22KDXbJVjLnVT46DXiaYCh5pIpNbRprMcZS7TgEpflUaowZnzOppjxwE/EdKa3psMcQxagGmfrT7YjMtWLZTlv9Xfa+B96jmU3rHr3zmw/bOpBCS7hCqpgwz20oQMueMAhhg/4hC9SJDVyS+qb1QL5zVzAlsjTDysuZIM=</latexit>

= H(�P,Q)

<latexit sha1_base64="S1ebvA0Z3Ex4M78ZoBGM/84HInE=">AAAB2HicZZDLSsNAFIZP6q3GW9Slm2A3rkpSqIKrgAtdVugNm1omk9M4dDIJk0mhhIA7cesz+RK+glt9AKetILX/6uNc/vNzgpSzTDnOh1HZ2Nza3qnumnv7B4dH1vFJN0tySbFDE57IfkAy5ExgRzHFsZ9KJHHAsRdMbub93hRlxhLRVrMUhzGJBBszSpQujaxHP8CIiSJmgqUkwnKghkWTidK8RYGScJsmImTzYXucSLttMzElkhFB8dr0RRLoa5NCAxMhClX6KMI/t5FVc+rOQvY6uL9Q86qwUGtkUT9MaB5rK8pJlg1cJ9WJiFSMcixNP88wJXSizQsaB5JFT2qlOtAoSIzZsFh8Z3WF52pWmjqV+z/DOnQbdfey3rxv1DxvGQ+qcAbncAEuXIEHd9CCDlB4h0/4gm/jwXg2XozX5WjF+N05hRUZbz8YbYlM</latexit>

General condition for T invariance:



I in Radial Quantization
<latexit sha1_base64="vtY4rKuDn0FyloQbpCqBEVrKfrg=">AAABwXicZZBLS8NAFIVv6qvGV9Slm2K7cFWS2iq4ClTQZQX7gKaWyfSaDp1MhsxEKCE/yV/jStD/4tgWpPasPu7cc+ZwQ8mZ0q77aZW2tnd298r79sHh0fGJc3rWU0mWUuzShCfpICQKORPY1UxzHMgUSRxy7Iez9u97/w1TxRLxrOcSRzGJBHtllGgzGjsPQYgRE3nMBJMkwmKoR3mLicK+vq/UAjllL83anR2IJDSxs9wAExMUughQTP5sY6fq1t2FKpvgraDql2GhztihwSShWWyiKCdKDT1Xmq9JqhnlWNhBplASOjPhOY3DlEVTvTYdGhQkRjXKF2dYt/BMzwvbtPL+d9iEXqPu3dRbT42q7y/rQRku4BKuwINb8OEROtAFCu/wAV/wbbUtZkkrXa6WrJXnHNZk5T9I/X60</latexit>

3D �4:

<latexit sha1_base64="HEFuNlr1zUjXgSWrRT/ZLQSdj/g=">AAAB4HicZZDLSsNAFIZPvNZ4i7p0E2wXdWFJClVwFdCF7irYCzSlzExP0qHJJCQTIYTs3Ylbn8kX8DXc6sKxLUjtv/o4l//8HBoHPJWW9aGtrW9sbm1XdvTdvf2DQ+PouJtGWcKww6IgSvqUpBhwgR3JZYD9OEES0gB7dHrz2+89YZLySDzKPMZhSHzBPc6IVKWR4bkUfS6KkAseEx/LgRwWLS5K/RY95Wnem1yYna4pJxgluVmvuZJkpisj88LlwpN57fxad0VE1dVpoYCLMQpZuijGf64jo2o1rJnMVbAXUHUqMFN7ZDB3HLEsVFYsIGk6sK1YJSOJ5CzAUnezFGPCpsq8YCFNuD+RS9WBQkFCTIfF7EvLK0Em81JXqez/GVah22zYl43WQ7PqOPN4UIFTOIM62HAFDtxBGzrA4B0+4Qu+Nao9ay/a63x0TVvsnMCStLcfFX+Kng==</latexit>

Define I in UV theory (⌧ ! �1):
<latexit sha1_base64="gvx5hiGkreFjI8tGhcI0ya07Hgc=">AAABqXicZY/LTsMwEEXH5VXKK8CSTUU3CKSQIB7bSGxg10r0IepQOWZorTpxZDuIKspn8DVs4SP4G0JbCZXe1dHMvZo7USqFsZ73TSorq2vrG9XN2tb2zu6es3/QMSrTHNtcSaV7ETMoRYJtK6zEXqqRxZHEbjS+/d13X1EboZIHO0kxjNkwES+CM1uOBs45bRrRp+lIhHVqLONjjTKnFt9sfl8U1CpV/7M8nQ6chud6U9WXwZ9DI6jCVM2Bw+mz4lmMieWSGdP3vdSGOdNWcIlFjWYG0/IsG2LO40iL4cguTPslJixGE+bTdxcjMrOTola28v93WIbOhetfu1ety0YQzOpBFY7gGE7AhxsI4A6a0AYO7/ABn/BFzkiL9MjjzFoh88whLIjwH21vdRA=</latexit>

 [�]
I�!  [�]⇤

<latexit sha1_base64="yM4QMOB/JEyZSq10eVkzupG0/hI="></latexit>
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I in Radial Quantization
<latexit sha1_base64="vtY4rKuDn0FyloQbpCqBEVrKfrg=">AAABwXicZZBLS8NAFIVv6qvGV9Slm2K7cFWS2iq4ClTQZQX7gKaWyfSaDp1MhsxEKCE/yV/jStD/4tgWpPasPu7cc+ZwQ8mZ0q77aZW2tnd298r79sHh0fGJc3rWU0mWUuzShCfpICQKORPY1UxzHMgUSRxy7Iez9u97/w1TxRLxrOcSRzGJBHtllGgzGjsPQYgRE3nMBJMkwmKoR3mLicK+vq/UAjllL83anR2IJDSxs9wAExMUughQTP5sY6fq1t2FKpvgraDql2GhztihwSShWWyiKCdKDT1Xmq9JqhnlWNhBplASOjPhOY3DlEVTvTYdGhQkRjXKF2dYt/BMzwvbtPL+d9iEXqPu3dRbT42q7y/rQRku4BKuwINb8OEROtAFCu/wAV/wbbUtZkkrXa6WrJXnHNZk5T9I/X60</latexit>

3D �4:

<latexit sha1_base64="HEFuNlr1zUjXgSWrRT/ZLQSdj/g=">AAAB4HicZZDLSsNAFIZPvNZ4i7p0E2wXdWFJClVwFdCF7irYCzSlzExP0qHJJCQTIYTs3Ylbn8kX8DXc6sKxLUjtv/o4l//8HBoHPJWW9aGtrW9sbm1XdvTdvf2DQ+PouJtGWcKww6IgSvqUpBhwgR3JZYD9OEES0gB7dHrz2+89YZLySDzKPMZhSHzBPc6IVKWR4bkUfS6KkAseEx/LgRwWLS5K/RY95Wnem1yYna4pJxgluVmvuZJkpisj88LlwpN57fxad0VE1dVpoYCLMQpZuijGf64jo2o1rJnMVbAXUHUqMFN7ZDB3HLEsVFYsIGk6sK1YJSOJ5CzAUnezFGPCpsq8YCFNuD+RS9WBQkFCTIfF7EvLK0Em81JXqez/GVah22zYl43WQ7PqOPN4UIFTOIM62HAFDtxBGzrA4B0+4Qu+Nao9ay/a63x0TVvsnMCStLcfFX+Kng==</latexit>

Define I in UV theory (⌧ ! �1):
<latexit sha1_base64="gvx5hiGkreFjI8tGhcI0ya07Hgc=">AAABqXicZY/LTsMwEEXH5VXKK8CSTUU3CKSQIB7bSGxg10r0IepQOWZorTpxZDuIKspn8DVs4SP4G0JbCZXe1dHMvZo7USqFsZ73TSorq2vrG9XN2tb2zu6es3/QMSrTHNtcSaV7ETMoRYJtK6zEXqqRxZHEbjS+/d13X1EboZIHO0kxjNkwES+CM1uOBs45bRrRp+lIhHVqLONjjTKnFt9sfl8U1CpV/7M8nQ6chud6U9WXwZ9DI6jCVM2Bw+mz4lmMieWSGdP3vdSGOdNWcIlFjWYG0/IsG2LO40iL4cguTPslJixGE+bTdxcjMrOTola28v93WIbOhetfu1ety0YQzOpBFY7gGE7AhxsI4A6a0AYO7/ABn/BFzkiL9MjjzFoh88whLIjwH21vdRA=</latexit>

 [�]
I�!  [�]⇤

<latexit sha1_base64="yM4QMOB/JEyZSq10eVkzupG0/hI="></latexit>
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<latexit sha1_base64="kIpqdXBeL1I5SlSMg6B38sb44FY=">AAABjXicZY9LT8JAFIXv4KvWB1WWbojdoAvSGtCNmiYuZImJBRJam+l4rROmj3SmJoTwW9zqT/LfWKGbyll9Ofee5JwwE1wqy/ohja3tnd09bV8/ODw6bhonpyOZFjlDl6UizSchlSh4gq7iSuAky5HGocBxOHv4u48/MJc8TZ7VPEM/plHC3zijqrQCozXoeIoWFy+X+l274sAwra61UnsT7ApMR4OVhoHBvNeUFTEmigkq5dS2MuUvaK44E7jUvUJiRtmMRrhgcZjz6F3V3GmJCY1R+ovVpHpEFGq+1MtW9v8OmzC66trX3f5Tz3ScdT3Q4AzOoQM23IADAxiCCwzm8Alf8E2apE9uyf36tUGqTAtqIo+/DxhnJg==</latexit>

H(⌧)⇤ = H(⌧)
<latexit sha1_base64="oTo6prmsIFRo1OzxW+MDs91uFEQ=">AAABkXicZY9LS8NAFIXv1FeMr2gXLtxUu3EhIREfuAu6EdxUMG2hKWEy3sahkwczE7GE/Bq3+oP8N8a0m9qzuHycew+cG+WCK+04P6S1tr6xuWVsmzu7e/sH1uFRX2WFZOizTGRyGFGFgqfoa64FDnOJNIkEDqLpw99+8I5S8Sx90bMcxwmNUz7hjOraCq3jYJJJKkRw0Qk0LeqBH7o8rUKr69hOo84quAvoegY06oUWC14zViSYaiaoUiPXyfW4pFJzJrAyg0JhTtmUxliyJJI8ftNL7qjGlCaoxmXz1nJEFHpWmXUr93+HVehf2u6Nff181fW8eT0w4ATO4BxcuAUPHqEHPjCo4BO+4Ju0yR3xyP38tEUWmTYsiTz9Aia2amU=</latexit>

8 ⌧ !



I in Radial Quantization
<latexit sha1_base64="vtY4rKuDn0FyloQbpCqBEVrKfrg=">AAABwXicZZBLS8NAFIVv6qvGV9Slm2K7cFWS2iq4ClTQZQX7gKaWyfSaDp1MhsxEKCE/yV/jStD/4tgWpPasPu7cc+ZwQ8mZ0q77aZW2tnd298r79sHh0fGJc3rWU0mWUuzShCfpICQKORPY1UxzHMgUSRxy7Iez9u97/w1TxRLxrOcSRzGJBHtllGgzGjsPQYgRE3nMBJMkwmKoR3mLicK+vq/UAjllL83anR2IJDSxs9wAExMUughQTP5sY6fq1t2FKpvgraDql2GhztihwSShWWyiKCdKDT1Xmq9JqhnlWNhBplASOjPhOY3DlEVTvTYdGhQkRjXKF2dYt/BMzwvbtPL+d9iEXqPu3dRbT42q7y/rQRku4BKuwINb8OEROtAFCu/wAV/wbbUtZkkrXa6WrJXnHNZk5T9I/X60</latexit>

3D �4:

<latexit sha1_base64="ya8ybdW0mbKUA8p6VNDp8NvlZJk=">AAABxnicZZBLS8NAFIXv1FeNr6hLN8VuXJWkUAuuAm66cFHBPqApZTK9pkNnJiEzUUoI+Jv8NbrUX+LYFqT2rD7u3HPuYaJUcG0875NUdnb39g+qh87R8cnpmXt+0ddJnjHssUQk2TCiGgVX2DPcCBymGVIZCRxE8/vf98ELZpon6sksUhxLGiv+zBk1djRxH8IIY64KyRVPaYzlyIyLFlel050ttF0TNYlUcRXfOaFKIps9LyxwNUVlyhDV9M87cetew1uqtg3+GupBFZbqTlwWThOWSxvFBNV65HupvU8zw5nA0glzjSllcxteMBllPJ6ZjenIoqIS9bhY/sWmReRmUTq2lf+/wzb0mw3/ttF6bNaDYFUPqnAF13ADPrQhgA50oQcM3uEDvuCbdIgiOXldrVbI2nMJGyJvPzRkghQ=</latexit>

Physical meaning:
<latexit sha1_base64="XDqQ9KTY+HIctUBZ+69Len1867s=">AAAB7XicZZDLSgMxFIYTr+14q7p0E+wsXJWZQnVbcKO7CvYCnVKS9FhDM8kwyYjDMI/hTtz6TH0aTS8gtf/q5z+3j8MSKYwNgjne2d3bPzisVL2j45PTs9r5Rc/oLOXQ5VrqdMCoASkUdK2wEgZJCjRmEvpsdr+o998gNUKrZ5snMIrpVIkXwal10bhmIgZToYpYKJHQKZRDOypaQpWeH7FMSrA+eSTCEJbqGSiilcwJywm8OzouLPEjSzOfTCABNQHFwYuUZg5hVjgjFpktI1f7OzGu1YNGsBTZNuHa1NsVtFRnXOPRRPMsdqu4pMYMwyBxmDS1gksovSgzkFA+c8sLHrNUTF/tRjp0VtEYzKhYvmxzRGY2Lz1HFf5n2Da9ZiO8bbSemvV2e4WHKugKXaMbFKI71EYPqIO6iKM5+sEVXMUaf+BP/LVq3cHrmUu0Ifz9CyGijvA=</latexit>

• I is broken only by explicit ⌧ dependence

<latexit sha1_base64="HEFuNlr1zUjXgSWrRT/ZLQSdj/g=">AAAB4HicZZDLSsNAFIZPvNZ4i7p0E2wXdWFJClVwFdCF7irYCzSlzExP0qHJJCQTIYTs3Ylbn8kX8DXc6sKxLUjtv/o4l//8HBoHPJWW9aGtrW9sbm1XdvTdvf2DQ+PouJtGWcKww6IgSvqUpBhwgR3JZYD9OEES0gB7dHrz2+89YZLySDzKPMZhSHzBPc6IVKWR4bkUfS6KkAseEx/LgRwWLS5K/RY95Wnem1yYna4pJxgluVmvuZJkpisj88LlwpN57fxad0VE1dVpoYCLMQpZuijGf64jo2o1rJnMVbAXUHUqMFN7ZDB3HLEsVFYsIGk6sK1YJSOJ5CzAUnezFGPCpsq8YCFNuD+RS9WBQkFCTIfF7EvLK0Em81JXqez/GVah22zYl43WQ7PqOPN4UIFTOIM62HAFDtxBGzrA4B0+4Qu+Nao9ay/a63x0TVvsnMCStLcfFX+Kng==</latexit>

Define I in UV theory (⌧ ! �1):
<latexit sha1_base64="gvx5hiGkreFjI8tGhcI0ya07Hgc=">AAABqXicZY/LTsMwEEXH5VXKK8CSTUU3CKSQIB7bSGxg10r0IepQOWZorTpxZDuIKspn8DVs4SP4G0JbCZXe1dHMvZo7USqFsZ73TSorq2vrG9XN2tb2zu6es3/QMSrTHNtcSaV7ETMoRYJtK6zEXqqRxZHEbjS+/d13X1EboZIHO0kxjNkwES+CM1uOBs45bRrRp+lIhHVqLONjjTKnFt9sfl8U1CpV/7M8nQ6chud6U9WXwZ9DI6jCVM2Bw+mz4lmMieWSGdP3vdSGOdNWcIlFjWYG0/IsG2LO40iL4cguTPslJixGE+bTdxcjMrOTola28v93WIbOhetfu1ety0YQzOpBFY7gGE7AhxsI4A6a0AYO7/ABn/BFzkiL9MjjzFoh88whLIjwH21vdRA=</latexit>

 [�]
I�!  [�]⇤

<latexit sha1_base64="yM4QMOB/JEyZSq10eVkzupG0/hI="></latexit>
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<latexit sha1_base64="kIpqdXBeL1I5SlSMg6B38sb44FY=">AAABjXicZY9LT8JAFIXv4KvWB1WWbojdoAvSGtCNmiYuZImJBRJam+l4rROmj3SmJoTwW9zqT/LfWKGbyll9Ofee5JwwE1wqy/ohja3tnd09bV8/ODw6bhonpyOZFjlDl6UizSchlSh4gq7iSuAky5HGocBxOHv4u48/MJc8TZ7VPEM/plHC3zijqrQCozXoeIoWFy+X+l274sAwra61UnsT7ApMR4OVhoHBvNeUFTEmigkq5dS2MuUvaK44E7jUvUJiRtmMRrhgcZjz6F3V3GmJCY1R+ovVpHpEFGq+1MtW9v8OmzC66trX3f5Tz3ScdT3Q4AzOoQM23IADAxiCCwzm8Alf8E2apE9uyf36tUGqTAtqIo+/DxhnJg==</latexit>

H(⌧)⇤ = H(⌧)
<latexit sha1_base64="oTo6prmsIFRo1OzxW+MDs91uFEQ=">AAABkXicZY9LS8NAFIXv1FeMr2gXLtxUu3EhIREfuAu6EdxUMG2hKWEy3sahkwczE7GE/Bq3+oP8N8a0m9qzuHycew+cG+WCK+04P6S1tr6xuWVsmzu7e/sH1uFRX2WFZOizTGRyGFGFgqfoa64FDnOJNIkEDqLpw99+8I5S8Sx90bMcxwmNUz7hjOraCq3jYJJJKkRw0Qk0LeqBH7o8rUKr69hOo84quAvoegY06oUWC14zViSYaiaoUiPXyfW4pFJzJrAyg0JhTtmUxliyJJI8ftNL7qjGlCaoxmXz1nJEFHpWmXUr93+HVehf2u6Nff181fW8eT0w4ATO4BxcuAUPHqEHPjCo4BO+4Ju0yR3xyP38tEUWmTYsiTz9Aia2amU=</latexit>

8 ⌧ !



I in Radial Quantization
<latexit sha1_base64="vtY4rKuDn0FyloQbpCqBEVrKfrg=">AAABwXicZZBLS8NAFIVv6qvGV9Slm2K7cFWS2iq4ClTQZQX7gKaWyfSaDp1MhsxEKCE/yV/jStD/4tgWpPasPu7cc+ZwQ8mZ0q77aZW2tnd298r79sHh0fGJc3rWU0mWUuzShCfpICQKORPY1UxzHMgUSRxy7Iez9u97/w1TxRLxrOcSRzGJBHtllGgzGjsPQYgRE3nMBJMkwmKoR3mLicK+vq/UAjllL83anR2IJDSxs9wAExMUughQTP5sY6fq1t2FKpvgraDql2GhztihwSShWWyiKCdKDT1Xmq9JqhnlWNhBplASOjPhOY3DlEVTvTYdGhQkRjXKF2dYt/BMzwvbtPL+d9iEXqPu3dRbT42q7y/rQRku4BKuwINb8OEROtAFCu/wAV/wbbUtZkkrXa6WrJXnHNZk5T9I/X60</latexit>

3D �4:

<latexit sha1_base64="bibiYilpI+MXJsYFAA3wVwauDBY=">AAAB8nicZZDPSgMxEMaTWrWuVqsevSzWg6eyK6jXghcvQgWrhW4p2XRch2aTJclWy7Iv4k28+kJefBbTPyC1Hwz8mMl885E4E2hsEHzTykZ1c2u7tuPt7tX3DxqHR49G5ZpDlyuhdC9mBgRK6Fq0AnqZBpbGAp7i8c1s/jQBbVDJBzvNYJCyROIzcmZda9h4i2JIUBYpSsxYAmXfDopLlKV3FsW5EGDP/DvkWhmuMuS+xRR8DTNLJnyUE6aRSQ4+E8KVkon/LNSrF0kVuxzjwgHKEUhbRiBHf3eGjWbQCuby1yFcQrNdI3N1hg0ejRTPU2fFBTOmHwaZy8q0RS6g9KLcQMb42JkXPI01Ji92pdt3KFkKZlDM/211ReR2WnouVfg/wzo8XrTCq9bl/UWz3V7EIzVyQk7JOQnJNWmTW9IhXcLJD63SOt2nlr7TD/q5eFqhy51jsiL69QsFDpEV</latexit>

• Microscopic time reversal invariance all along flow

<latexit sha1_base64="gmeWHMcQ+93FKiFHxJneigaTtno=">AAABkXicZY+7TsNAEEVnwyuElyEFBQ0iDZVlIwKis6AB0QSJPKQ4itbLEFZZe63dMSKy/DW08EH8DcZJE3KroztzNXeiVElLnvfDamvrG5tb9e3Gzu7e/oFzeNSzOjMCu0IrbQYRt6hkgl2SpHCQGuRxpLAfTe/+5v13NFbq5JlmKY5iPknkqxScSmvsHIeWuJgaVHlI+EH5Q1GEpPXYaXmuV+l0FfwFtII6VOqMHRG+aJHFmJBQ3Nqh76U0yrkhKRQWjTCzmJaX+ARzEUdGTt5oyR2WmPAY7Siv3lqOqIxmRaNs5f/vsAq9C9e/cttPl60gmNeDOpzAGZyDD9cQwD10oAsCCviEL/hmTXbDAnY7X62xRaYJS2KPv4X7a54=</latexit>

I�!
<latexit sha1_base64="gp2P9xyxq1xGwgRpVVllXUM9zsY=">AAABgXicdY9LT8JAFIXvgA+sL9Slm8ZudNNMh5ePxJC4cYmJBQwQMh2uOGH6SGdqQgi/wq3+MP+NLeiChWd18t17cs8NEiW1ofSblMpb2zu7lT1r/+Dw6Lh6ctrVcZYK9EWs4rQfcI1KRugbaRT2kxR5GCjsBbOHYt57x1TLOHo28wRHIZ9G8lUKbnL0Mhkantn3Nh1XHereXDdZg9nUpbTFas3CsFad1WwvJ4WcdgVW6oyrYjiJRRZiZITiWg88mpjRgqdGCoVLa5hpTLiY8SkuRBikcvpmNuggtxEPUY8Wqzc2Iyoz86WVt/o7bf9vusz1mm7jqe60b9f1oALncAGX4EEL2vAIHfBBQAgf8AlfpEyuCCVsvVoiv5kz2BC5+wFonmQa</latexit>

d⌧ > 0

<latexit sha1_base64="aRewDwnumOmFKkZmklTBwyzxLFI=">AAABgXicdY9LT8JAFIXvgI+Kr6pLN41sdEOmjVSqLpq4cYmJPAwQMh2uOGH6yMzUhDT8Crf6w/w3FtAFC8/qyz335J4bZVJoQ+k3qVS3tnd2rb3a/sHh0bF9ctrVaa44dngqU9WPmEYpEuwYYST2M4UsjiT2otnD0u+9o9IiTZ7NPMNRzKaJeBWcmXL0Mhkaljv3Dh3bddqgpXzfWYLbom4JQdDyvMBxVxal9dCCldpjmw8nKc9jTAyXTOuBSzMzKpgygktc1Ia5xozxGZtiweNIiemb2ZgOSkxYjHpUrN7YjMjczBe1stXfaed/6HoN1280n67r4e26HlhwDhdwCS7cQAiP0IYOcIjhAz7hi1TJFaHEW69WyG/mDDZE7n4AXdVkEQ==</latexit>

d⌧ < 0

<latexit sha1_base64="ya8ybdW0mbKUA8p6VNDp8NvlZJk=">AAABxnicZZBLS8NAFIXv1FeNr6hLN8VuXJWkUAuuAm66cFHBPqApZTK9pkNnJiEzUUoI+Jv8NbrUX+LYFqT2rD7u3HPuYaJUcG0875NUdnb39g+qh87R8cnpmXt+0ddJnjHssUQk2TCiGgVX2DPcCBymGVIZCRxE8/vf98ELZpon6sksUhxLGiv+zBk1djRxH8IIY64KyRVPaYzlyIyLFlel050ttF0TNYlUcRXfOaFKIps9LyxwNUVlyhDV9M87cetew1uqtg3+GupBFZbqTlwWThOWSxvFBNV65HupvU8zw5nA0glzjSllcxteMBllPJ6ZjenIoqIS9bhY/sWmReRmUTq2lf+/wzb0mw3/ttF6bNaDYFUPqnAF13ADPrQhgA50oQcM3uEDvuCbdIgiOXldrVbI2nMJGyJvPzRkghQ=</latexit>

Physical meaning:
<latexit sha1_base64="XDqQ9KTY+HIctUBZ+69Len1867s=">AAAB7XicZZDLSgMxFIYTr+14q7p0E+wsXJWZQnVbcKO7CvYCnVKS9FhDM8kwyYjDMI/hTtz6TH0aTS8gtf/q5z+3j8MSKYwNgjne2d3bPzisVL2j45PTs9r5Rc/oLOXQ5VrqdMCoASkUdK2wEgZJCjRmEvpsdr+o998gNUKrZ5snMIrpVIkXwal10bhmIgZToYpYKJHQKZRDOypaQpWeH7FMSrA+eSTCEJbqGSiilcwJywm8OzouLPEjSzOfTCABNQHFwYuUZg5hVjgjFpktI1f7OzGu1YNGsBTZNuHa1NsVtFRnXOPRRPMsdqu4pMYMwyBxmDS1gksovSgzkFA+c8sLHrNUTF/tRjp0VtEYzKhYvmxzRGY2Lz1HFf5n2Da9ZiO8bbSemvV2e4WHKugKXaMbFKI71EYPqIO6iKM5+sEVXMUaf+BP/LVq3cHrmUu0Ifz9CyGijvA=</latexit>

• I is broken only by explicit ⌧ dependence

<latexit sha1_base64="HEFuNlr1zUjXgSWrRT/ZLQSdj/g=">AAAB4HicZZDLSsNAFIZPvNZ4i7p0E2wXdWFJClVwFdCF7irYCzSlzExP0qHJJCQTIYTs3Ylbn8kX8DXc6sKxLUjtv/o4l//8HBoHPJWW9aGtrW9sbm1XdvTdvf2DQ+PouJtGWcKww6IgSvqUpBhwgR3JZYD9OEES0gB7dHrz2+89YZLySDzKPMZhSHzBPc6IVKWR4bkUfS6KkAseEx/LgRwWLS5K/RY95Wnem1yYna4pJxgluVmvuZJkpisj88LlwpN57fxad0VE1dVpoYCLMQpZuijGf64jo2o1rJnMVbAXUHUqMFN7ZDB3HLEsVFYsIGk6sK1YJSOJ5CzAUnezFGPCpsq8YCFNuD+RS9WBQkFCTIfF7EvLK0Em81JXqez/GVah22zYl43WQ7PqOPN4UIFTOIM62HAFDtxBGzrA4B0+4Qu+Nao9ay/a63x0TVvsnMCStLcfFX+Kng==</latexit>

Define I in UV theory (⌧ ! �1):
<latexit sha1_base64="gvx5hiGkreFjI8tGhcI0ya07Hgc=">AAABqXicZY/LTsMwEEXH5VXKK8CSTUU3CKSQIB7bSGxg10r0IepQOWZorTpxZDuIKspn8DVs4SP4G0JbCZXe1dHMvZo7USqFsZ73TSorq2vrG9XN2tb2zu6es3/QMSrTHNtcSaV7ETMoRYJtK6zEXqqRxZHEbjS+/d13X1EboZIHO0kxjNkwES+CM1uOBs45bRrRp+lIhHVqLONjjTKnFt9sfl8U1CpV/7M8nQ6chud6U9WXwZ9DI6jCVM2Bw+mz4lmMieWSGdP3vdSGOdNWcIlFjWYG0/IsG2LO40iL4cguTPslJixGE+bTdxcjMrOTola28v93WIbOhetfu1ety0YQzOpBFY7gGE7AhxsI4A6a0AYO7/ABn/BFzkiL9MjjzFoh88whLIjwH21vdRA=</latexit>

 [�]
I�!  [�]⇤

<latexit sha1_base64="yM4QMOB/JEyZSq10eVkzupG0/hI="></latexit>

H(⌧) =

Z
d⌦

h
1
2(@⌧ �̂)

2 + 12(r⌦�̂)
2 + 12(

1
4 +m

2
e
2⌧ )�̂2 + 14�e

⌧
�̂
4
i

<latexit sha1_base64="kIpqdXBeL1I5SlSMg6B38sb44FY=">AAABjXicZY9LT8JAFIXv4KvWB1WWbojdoAvSGtCNmiYuZImJBRJam+l4rROmj3SmJoTwW9zqT/LfWKGbyll9Ofee5JwwE1wqy/ohja3tnd09bV8/ODw6bhonpyOZFjlDl6UizSchlSh4gq7iSuAky5HGocBxOHv4u48/MJc8TZ7VPEM/plHC3zijqrQCozXoeIoWFy+X+l274sAwra61UnsT7ApMR4OVhoHBvNeUFTEmigkq5dS2MuUvaK44E7jUvUJiRtmMRrhgcZjz6F3V3GmJCY1R+ovVpHpEFGq+1MtW9v8OmzC66trX3f5Tz3ScdT3Q4AzOoQM23IADAxiCCwzm8Alf8E2apE9uyf36tUGqTAtqIo+/DxhnJg==</latexit>

H(⌧)⇤ = H(⌧)
<latexit sha1_base64="oTo6prmsIFRo1OzxW+MDs91uFEQ=">AAABkXicZY9LS8NAFIXv1FeMr2gXLtxUu3EhIREfuAu6EdxUMG2hKWEy3sahkwczE7GE/Bq3+oP8N8a0m9qzuHycew+cG+WCK+04P6S1tr6xuWVsmzu7e/sH1uFRX2WFZOizTGRyGFGFgqfoa64FDnOJNIkEDqLpw99+8I5S8Sx90bMcxwmNUz7hjOraCq3jYJJJKkRw0Qk0LeqBH7o8rUKr69hOo84quAvoegY06oUWC14zViSYaiaoUiPXyfW4pFJzJrAyg0JhTtmUxliyJJI8ftNL7qjGlCaoxmXz1nJEFHpWmXUr93+HVehf2u6Nff181fW8eT0w4ATO4BxcuAUPHqEHPjCo4BO+4Ju0yR3xyP38tEUWmTYsiTz9Aia2amU=</latexit>

8 ⌧ !



I in Radial Quantization
<latexit sha1_base64="7ETxF4W5u8L0yKwHfNVhUtemxKg=">AAAB7HicZZBNSwMxEIaT+tG6flU9elnsxVPZLVTBU0EQjxVsLXRLyabTOjTJLkm2UJb9F97Eq79J/4yYfoDUvqeXmXlnniROBRobBN+0tLO7t1+uHHiHR8cnp9Wz865JMs2hwxOR6F7MDAhU0LFoBfRSDUzGAl7i6f2i/zIDbTBRz3aewkCyicIxcmZdaVjVUQwTVLlEhSmbQNG3g7yJqvAeEi2ZEPM736IEH2aJyBYZH43PfIMSBdNo557VTJnxYnrR9iKVxI5gmjuDagTKFhGo0d+FYbUW1IOl/G0Trk2tVSFLtYdVHo0Snkm3igtmTD8MUkfJtEUuoPCizEDK+NQtz7mMNU5e7Ua176xiEswgX/7YZsQ9a154jir8z7Btuo16eFNvPjVqrdYKj1TIJbki1yQkt6RFHkmbdAgnX+SHlmmFKvpG3+nHarRE15kLsiH6+QvNu5BV</latexit>

Formally: time evolution is a similarity transformation

<latexit sha1_base64="mzokteMtJMbspQMyu8gCAnrfIlE=">AAABuHicZY9LS8NAFIXv1FeNr6hLN8Fu2kVLIj5AUAJu3FnRPqCpdTJO49DJg5kboYT8G3+NW934b4xpF9ae1cc958C5fiKFRtv+JpWV1bX1jeqmsbW9s7tn7h90dZwqxjsslrHq+1RzKSLeQYGS9xPFaehL3vMnN79+740rLeLoEacJH4Y0iMRYMIrFaWRee5qp7C6ve0jThnFlPczoKWs6ufXXtDyMraYnojFOG8Y8NjJrdssuZS2DM4eaW4VS7ZHJvJeYpSGPkEmq9cCxExxmVKFgkueGl2qeUDahAc9Y6CsRvOLCdVBgREOuh1n5/WJFpjjNjWKV83/DMnRPWs556+z+tOa6s3lQhSM4hjo4cAEu3EIbOsDgHT7gE77IJXkmARGzaIXMO4ewIKJ+ADkMeDY=</latexit>

O(⌧) = S(⌧)�1O(⌧ ! �1)S(⌧)

<latexit sha1_base64="p97R/ZVQJdp0nfT2Xk5K6D3sDYg=">AAABy3icZVC5TsNAEB2Hy5jLQEljkSJJQWQjjgrJEk0apESQQ8oGa73ZmFXWh7xrlGBc8k18CwUt/Aa2kybkFTNPb+aNnsaNOBPSNL+Uysbm1vaOuqvt7R8cHunHJz0RJjGhXRLyMB64WFDOAtqVTHI6iGKKfZfTvju9L+b9VxoLFgZPch7RkY+9gE0YwTKXHL3zWEcSJw3jzig6knQmUzqLMuQyz0OpdoFYIJ20aBM5z56LLWNc1BryPBxprfJArWEsHJmjV82mWcJYJ9aSVG0VSrQdnaBxSBKfBpJwLMTQMiM5SnEsGeE001AiaITJFHs0Jb4bM+9FrqjDnAbYp2KUlg9ZtfAkj63lqaz/GdZJ77Jp3TSvO1dV217EAxXO4BzqYMEt2NCCNnSBwCd8ww/8Kg+KUN6U98VqRVl6TmEFyscfJ+CBWg==</latexit>

S(⌧) = ⌧exp

⇢
�

Z ⌧

�1
d⌧
0
H(⌧ 0)

�



I in Radial Quantization
<latexit sha1_base64="7ETxF4W5u8L0yKwHfNVhUtemxKg=">AAAB7HicZZBNSwMxEIaT+tG6flU9elnsxVPZLVTBU0EQjxVsLXRLyabTOjTJLkm2UJb9F97Eq79J/4yYfoDUvqeXmXlnniROBRobBN+0tLO7t1+uHHiHR8cnp9Wz865JMs2hwxOR6F7MDAhU0LFoBfRSDUzGAl7i6f2i/zIDbTBRz3aewkCyicIxcmZdaVjVUQwTVLlEhSmbQNG3g7yJqvAeEi2ZEPM736IEH2aJyBYZH43PfIMSBdNo557VTJnxYnrR9iKVxI5gmjuDagTKFhGo0d+FYbUW1IOl/G0Trk2tVSFLtYdVHo0Snkm3igtmTD8MUkfJtEUuoPCizEDK+NQtz7mMNU5e7Ua176xiEswgX/7YZsQ9a154jir8z7Btuo16eFNvPjVqrdYKj1TIJbki1yQkt6RFHkmbdAgnX+SHlmmFKvpG3+nHarRE15kLsiH6+QvNu5BV</latexit>

Formally: time evolution is a similarity transformation

<latexit sha1_base64="mzokteMtJMbspQMyu8gCAnrfIlE=">AAABuHicZY9LS8NAFIXv1FeNr6hLN8Fu2kVLIj5AUAJu3FnRPqCpdTJO49DJg5kboYT8G3+NW934b4xpF9ae1cc958C5fiKFRtv+JpWV1bX1jeqmsbW9s7tn7h90dZwqxjsslrHq+1RzKSLeQYGS9xPFaehL3vMnN79+740rLeLoEacJH4Y0iMRYMIrFaWRee5qp7C6ve0jThnFlPczoKWs6ufXXtDyMraYnojFOG8Y8NjJrdssuZS2DM4eaW4VS7ZHJvJeYpSGPkEmq9cCxExxmVKFgkueGl2qeUDahAc9Y6CsRvOLCdVBgREOuh1n5/WJFpjjNjWKV83/DMnRPWs556+z+tOa6s3lQhSM4hjo4cAEu3EIbOsDgHT7gE77IJXkmARGzaIXMO4ewIKJ+ADkMeDY=</latexit>

O(⌧) = S(⌧)�1O(⌧ ! �1)S(⌧)

<latexit sha1_base64="p97R/ZVQJdp0nfT2Xk5K6D3sDYg=">AAABy3icZVC5TsNAEB2Hy5jLQEljkSJJQWQjjgrJEk0apESQQ8oGa73ZmFXWh7xrlGBc8k18CwUt/Aa2kybkFTNPb+aNnsaNOBPSNL+Uysbm1vaOuqvt7R8cHunHJz0RJjGhXRLyMB64WFDOAtqVTHI6iGKKfZfTvju9L+b9VxoLFgZPch7RkY+9gE0YwTKXHL3zWEcSJw3jzig6knQmUzqLMuQyz0OpdoFYIJ20aBM5z56LLWNc1BryPBxprfJArWEsHJmjV82mWcJYJ9aSVG0VSrQdnaBxSBKfBpJwLMTQMiM5SnEsGeE001AiaITJFHs0Jb4bM+9FrqjDnAbYp2KUlg9ZtfAkj63lqaz/GdZJ77Jp3TSvO1dV217EAxXO4BzqYMEt2NCCNnSBwCd8ww/8Kg+KUN6U98VqRVl6TmEFyscfJ+CBWg==</latexit>

S(⌧) = ⌧exp

⇢
�

Z ⌧

�1
d⌧
0
H(⌧ 0)

�

<latexit sha1_base64="QX8a08myvRt/h1ernUjHE4xbrnY=">AAAB+XicdZDJTsMwFEXtMpWUIUwrNhbdtItWCWJYIUWwgRVF0EGqQ+UYN1h1BtkOoooivoUdYsvX8AH8B6EtEm3FXV3d987T1fNiwZW2rE9YWFhcWl4prhqltfWNTXNru6WiRFLWpJGIZMcjigkesqbmWrBOLBkJPMHa3uDiZ95+YlLxKLzTw5i5AfFD3ueU6DzqmS9Ys2edXmXYJzHCisr0OqtgTZIq+jsyztDtOL5Pa3aG8Dn3u8j4l87hCNUwD/t6WJ1Zy1H391rPLFt1ayQ0b+yJKTtFMFKjZ1L8ENEkYKGmgijVta1YuymRmlPBMgMnisWEDojPUhp4kvuPeirt5jYkAVNuOnrfNCISPcyMvJU922HetA7r9kn9+Oao7DjjeqAI9sEBqAAbnAIHXIIGaAIKvmAJ7sI9mMJX+Abfx6sFOGF2wJTgxzcmgI/5</latexit>

IO(⌧)I = S(⌧)�1
h
IO(⌧ ! �1)I

i
S(⌧)

<latexit sha1_base64="8BBpDaD+x0H6QYdCzVzh0TwB46Y=">AAABtXicdY87TwJBFIXv4gvxtWpps5EGGzJLlEdsiDZaqYk8EmZDZocLTJh9ZGbWSDb7Y/w1tlr6b1xACgpP9eWee3LP9WMptCHkxypsbe/s7hX3SweHR8cn9ulZV0eJ4tjhkYxU32capQixY4SR2I8VssCX2PNn9wu/94ZKiyh8NfMYvYBNQjEWnJl8NLRvaRKOUPmKcUzpNJ6y0ERBSg2+m/QxoxMWO1RzlT5lFWpYcuWsrSwb2mVSJbnqdWcBbpO4ObRazVqt5bhLi5ByuwhLPQ9tTkcRTwIMDZdM64FLYuOlTBnBJWYlmmiMGZ+xCaY88JWYTM3GdJBjyALUXrp8fTMiEzPPSnmr9Wnnf+jWqm69evNyXW7frepBES7gEirgQgPa8ADP0AEOH/AJX/BtNSzPGlnj1WrB+sucw4as6BdB03sk</latexit>| {z }
<latexit sha1_base64="LumVVO2g8nisvhv2yfvL4QNHnhg=">AAABjXicdY/LTgJBEEWr8YX4YJSlm4ls0AXpIYKQoCFxoTsxkUfCIOlpS+jQ80h3jwmZzLe41U/ybxxAFyy8q5O6dVO3vEgKbSj9Jrmt7Z3dvfx+4eDw6LhonZz2dRgrjj0eylANPaZRigB7RhiJw0gh8z2JA29+t/QH76i0CINns4hw7LNpIN4EZyYbTaxSkt7YruYqeUwrrmHxxcvlxCrTKs3UaNhLcJrUyaDVatZqLdtZWZSWO3lYqTuxuPsa8tjHwHDJtB45NDLjhCkjuMS04MYaI8bnbIoJ9z0lpjOzMR1lGDAf9ThZvbQZkbFZpIWs1d9p+3/o16pOo1p/uip32ut6kIczOIcKOHANHXiALvSAwwI+4BO+SJHUSZvcrldz5DdTgg2R+x/HZWix</latexit>

= O(⌧)⇤

<latexit sha1_base64="OCWhyezZNKSfyt3NvxVmqdT4tl4=">AAACEnicZZDLSgMxFIYTr3W8VV26CXYWKlhmCtWVUHDjUsVWoVNLJj3W0EwyJJlKGeYtXPgs7sStL+DLiOkFpPqvPk7Of85/EqeCGxsEX3hhcWl5ZbW05q1vbG5tl3d2W0ZlmkGTKaH0fUwNCC6habkVcJ9qoEks4C4eXIzf74agDVfy1o5S6CS0L/kjZ9S6Urf8GsXQ5zJPuOQp7UPRtp28zmXh+ZeHkaXZ0cMxOScz9j0/uuH9J0u1Vs++p2IDekjdMkOsptI8Kp0QprQGZsWIZLIHmnh+b+wmkVXkZIK+F0kVu5yD3AF3XdIWEcjeb45uuRJUg4nIfwhnUGmU0ERX3TKLeopliRvFBDWmHQapu4Vqy5mAwosyAyllAzc8Z0msx2fMVdsOJU3AdPLJv85bRGZHhedShX8z/IdWrRqeVuvXtUqjMY2HSmgfHaBDFKIz1ECX6Ao1EUPf2McnuIpf8Bt+xx/T1gU88+yhOeHPH6Sbm0A=</latexit>

H(⌧)⇤ = H(⌧) ) observables transform correctly under d⌧ ! �d⌧



IR Limit
<latexit sha1_base64="hmYEAVBebZri4Zj+ATqIYEP5mV8=">AAAB83icZZA9TwJBEIZ38QtPBdTS5iKNFbkzQVsSLSgxkY+EI2R3GXDC3t5ld4+EXO6X2Blbf5CVf8XlIzHIW72ZeWfmyfBUorFB8E1LB4dHxyflU+/s/KJSrV1e9UySaQFdkchEDzgzIFFB16KVMEg1sJhL6PP506rfX4A2mKhXu0xhFLOZwikKZl1pXFtGHGao8hgVpmwGxdCO8iaqwnsGIzRymPh86RvBJPioFkwjU9aLMjUBvTqaw3QKwuICCr/NYpQ2US7iRSrhDmSeO4MurGwRgZr8HRrX6kEjWMvfN+HW1FtlslZnXBPRJBFZ7FYJyYwZhkHqYJm2KCQUjslAysTcLc9FzDXO3uxOdeisYjGYUb5+3O6IzOyy8BxV+J9h3/TuG+FDo/lyX2+1NnikTG7ILbkjIXkkLdImHdIlgvzQI1qhVZrRd/pBPzfREt3OXJMd0a9f47mSYA==</latexit>

Described by scale invariant e↵ective Hamiltonian



IR Limit
<latexit sha1_base64="hmYEAVBebZri4Zj+ATqIYEP5mV8=">AAAB83icZZA9TwJBEIZ38QtPBdTS5iKNFbkzQVsSLSgxkY+EI2R3GXDC3t5ld4+EXO6X2Blbf5CVf8XlIzHIW72ZeWfmyfBUorFB8E1LB4dHxyflU+/s/KJSrV1e9UySaQFdkchEDzgzIFFB16KVMEg1sJhL6PP506rfX4A2mKhXu0xhFLOZwikKZl1pXFtGHGao8hgVpmwGxdCO8iaqwnsGIzRymPh86RvBJPioFkwjU9aLMjUBvTqaw3QKwuICCr/NYpQ2US7iRSrhDmSeO4MurGwRgZr8HRrX6kEjWMvfN+HW1FtlslZnXBPRJBFZ7FYJyYwZhkHqYJm2KCQUjslAysTcLc9FzDXO3uxOdeisYjGYUb5+3O6IzOyy8BxV+J9h3/TuG+FDo/lyX2+1NnikTG7ILbkjIXkkLdImHdIlgvzQI1qhVZrRd/pBPzfREt3OXJMd0a9f47mSYA==</latexit>

Described by scale invariant e↵ective Hamiltonian

<latexit sha1_base64="3IYBrF+k9See5+3nTPfefKJvGYk=">AAAB5HicZVC5TsNAFHwbrhAuAyXNijShiWzEUSFZgiJ0AZFDii1rvWzMkvUh7xolsvwHdIiWb6LlR2jBTtw4mWrezDtGz40El0rXf1BtbX1jc6u+3djZ3ds/0A6P+jJMYsp6NBRhPHSJZIIHrKe4EmwYxYz4rmADd3Jb+IM3FkseBk9qFjHbJ17Ax5wSlUuO9tpxLMWmKr1/zPANtgT3ndS6Y6Xqk2mGLRViiwdjNcsaZYMiSVV2uTfCnVZhnOGispfXZI7W1Nv6HHiVGCVpmnWYo+to1HoOaeKzQFFBpBwZeqTslMSKU8Hyo4lkEaET4rGU+m7MvRdVUUc5DYjPpJ3OP1UdEUmRPE9lLGdYJf3ztnHVvny4aJrmIh7U4QROoQUGXIMJHehCDyh8wy/8IUBj9I4+0OeitYbKmWOoAH39A4Cri9Y=</latexit>

HIR = lim
�max!1

lim
⌧!1

⇥
H(⌧)

⇤
�max

<latexit sha1_base64="7esJTmbmvprCuG9/uFlt3DmVKjo=">AAABrXicZU/LSsNAFL1TXzG+oi7dBLOpm5r4XAkBXXRZwbSFJobJeI1DJw8yE6GEfIhf41Y/wb+xpkVoe1bncQ+cG+WCS2XbP6S1tr6xuaVt6zu7e/sHxuFRX2ZlwdBjmciKYUQlCp6ip7gSOMwLpEkkcBCN7//ywTsWkmfpk5rkGCQ0TvkrZ1RNrdC47LZ9Rcsz0x+jqvwHnMnavDP/hb6UhYZld+wG5ipx5sRyNWjQCw3mv2SsTDBVTFApR46dq6CiheJMYK37pcScsjGNsWJJVPD4TS24oylNaYIyqJqXFyuiVJNan65yljeskv5Fx7npXD9eWa47mwcanMAptMGBW3ChCz3wgMEHfMIXfJNz4hGfPM9OW2TeOYYFkPgXrrV0Aw==</latexit>

H(⌧)|�(⌧)i = �(⌧)|�(⌧)i
<latexit sha1_base64="aeqrv3C9MAomqmrYSJ09iPSoEms=">AAAB4XicZVC5TsNAFHzmDOEyUNKsSBOayEYcDUiWoEgZJHJIsWWtl4ezyvqQdw2JLH8AHaLlm/gAvoMWJJw4jclU846ZN3peLLhUhvGlrayurW9s1rbq2zu7e/v6wWFPRmnCsMsiESUDj0oUPMSu4krgIE6QBp7Avje+nc37z5hIHoUPahqjE1A/5E+cUVW0XN23Pe4PSbtpK5qeklnluJl9h66tcKKygE7yvH5DykolaVgqiYoIch9DGVOG5IWrEcnrhW5hdE2qHq7eMFrGHGSZmAvSsGowR8fVmf0YsTTAUDFBpRyaRqycjCaKM4HFqVRicXpMfcxY4CXcH6lKd1jQkAYonWz+pqpEpGqa14tU5v8My6R31jIvWxf35w3LKuNBDY7hBJpgwhVY0IYOdIHBJ3zDD/xqTHvV3rT3cnVFW2iOoALt4w9nxIqt</latexit>⇥
H(⌧)

⇤
�max
= truncation to eigenspace with �(⌧) < �max



IR Limit
<latexit sha1_base64="hmYEAVBebZri4Zj+ATqIYEP5mV8=">AAAB83icZZA9TwJBEIZ38QtPBdTS5iKNFbkzQVsSLSgxkY+EI2R3GXDC3t5ld4+EXO6X2Blbf5CVf8XlIzHIW72ZeWfmyfBUorFB8E1LB4dHxyflU+/s/KJSrV1e9UySaQFdkchEDzgzIFFB16KVMEg1sJhL6PP506rfX4A2mKhXu0xhFLOZwikKZl1pXFtGHGao8hgVpmwGxdCO8iaqwnsGIzRymPh86RvBJPioFkwjU9aLMjUBvTqaw3QKwuICCr/NYpQ2US7iRSrhDmSeO4MurGwRgZr8HRrX6kEjWMvfN+HW1FtlslZnXBPRJBFZ7FYJyYwZhkHqYJm2KCQUjslAysTcLc9FzDXO3uxOdeisYjGYUb5+3O6IzOyy8BxV+J9h3/TuG+FDo/lyX2+1NnikTG7ILbkjIXkkLdImHdIlgvzQI1qhVZrRd/pBPzfREt3OXJMd0a9f47mSYA==</latexit>

Described by scale invariant e↵ective Hamiltonian

<latexit sha1_base64="3IYBrF+k9See5+3nTPfefKJvGYk=">AAAB5HicZVC5TsNAFHwbrhAuAyXNijShiWzEUSFZgiJ0AZFDii1rvWzMkvUh7xolsvwHdIiWb6LlR2jBTtw4mWrezDtGz40El0rXf1BtbX1jc6u+3djZ3ds/0A6P+jJMYsp6NBRhPHSJZIIHrKe4EmwYxYz4rmADd3Jb+IM3FkseBk9qFjHbJ17Ax5wSlUuO9tpxLMWmKr1/zPANtgT3ndS6Y6Xqk2mGLRViiwdjNcsaZYMiSVV2uTfCnVZhnOGispfXZI7W1Nv6HHiVGCVpmnWYo+to1HoOaeKzQFFBpBwZeqTslMSKU8Hyo4lkEaET4rGU+m7MvRdVUUc5DYjPpJ3OP1UdEUmRPE9lLGdYJf3ztnHVvny4aJrmIh7U4QROoQUGXIMJHehCDyh8wy/8IUBj9I4+0OeitYbKmWOoAH39A4Cri9Y=</latexit>

HIR = lim
�max!1

lim
⌧!1

⇥
H(⌧)

⇤
�max

<latexit sha1_base64="7esJTmbmvprCuG9/uFlt3DmVKjo=">AAABrXicZU/LSsNAFL1TXzG+oi7dBLOpm5r4XAkBXXRZwbSFJobJeI1DJw8yE6GEfIhf41Y/wb+xpkVoe1bncQ+cG+WCS2XbP6S1tr6xuaVt6zu7e/sHxuFRX2ZlwdBjmciKYUQlCp6ip7gSOMwLpEkkcBCN7//ywTsWkmfpk5rkGCQ0TvkrZ1RNrdC47LZ9Rcsz0x+jqvwHnMnavDP/hb6UhYZld+wG5ipx5sRyNWjQCw3mv2SsTDBVTFApR46dq6CiheJMYK37pcScsjGNsWJJVPD4TS24oylNaYIyqJqXFyuiVJNan65yljeskv5Fx7npXD9eWa47mwcanMAptMGBW3ChCz3wgMEHfMIXfJNz4hGfPM9OW2TeOYYFkPgXrrV0Aw==</latexit>

H(⌧)|�(⌧)i = �(⌧)|�(⌧)i
<latexit sha1_base64="aeqrv3C9MAomqmrYSJ09iPSoEms=">AAAB4XicZVC5TsNAFHzmDOEyUNKsSBOayEYcDUiWoEgZJHJIsWWtl4ezyvqQdw2JLH8AHaLlm/gAvoMWJJw4jclU846ZN3peLLhUhvGlrayurW9s1rbq2zu7e/v6wWFPRmnCsMsiESUDj0oUPMSu4krgIE6QBp7Avje+nc37z5hIHoUPahqjE1A/5E+cUVW0XN23Pe4PSbtpK5qeklnluJl9h66tcKKygE7yvH5DykolaVgqiYoIch9DGVOG5IWrEcnrhW5hdE2qHq7eMFrGHGSZmAvSsGowR8fVmf0YsTTAUDFBpRyaRqycjCaKM4HFqVRicXpMfcxY4CXcH6lKd1jQkAYonWz+pqpEpGqa14tU5v8My6R31jIvWxf35w3LKuNBDY7hBJpgwhVY0IYOdIHBJ3zDD/xqTHvV3rT3cnVFW2iOoALt4w9nxIqt</latexit>⇥
H(⌧)

⇤
�max
= truncation to eigenspace with �(⌧) < �max

<latexit sha1_base64="zqvjr5TwX+geoitRIGzfzV5Ull4=">AAABgXicZY+7TsNAFETvJjyMeRkoaRBuksayIwIFFJagoAwSeaDYitbLxayyfmh3jRRZ+Qpa+DD+BuOkMZnqaO4daSbKBVfadX9Iq721vbNr7Jn7B4dHx9bJ6UhlhWQ4ZJnI5CSiCgVPcai5FjjJJdIkEjiO5vd/9/EHSsWz9FkvcgwTGqf8jTOqK+sleMBOoGnRnVm267i1LjbBW4PtG1BrMLNY8JqxIsFUM0GVmnpursOSSs2ZwKUZFApzyuY0xpIlkeTxu2640wpTmqAKy3pGMyIKvViaVSvvf4dNGPUc79rpP13Z/t2qHhhwDpfQAQ9uwIdHGMAQGCTwCV/wTdqkS1zSW722yDpzBg2R219sM2Qc</latexit>

�(⌧)

<latexit sha1_base64="v3eoc1aABDCmssUprDQk/61QMH4=">AAABfHicZY9LS8NAFIXv1FeMr6hLN2JcCGJIRNtNFwE3LiuYttCEMhmv6dDJg5mJUEL/glv9a/4ZsU27iT2rj3PvgXPiQnClXfeHtLa2d3b3jH3z4PDo+MQ6PeurvJQMA5aLXA5jqlDwDAPNtcBhIZGmscBBPH1a3gcfKBXPs1c9KzBKaZLxd86oXlqhpuXYsl3HrXW5Cd4abN+AWr2xxcK3nJUpZpoJqtTIcwsdVVRqzgTOzbBUWFA2pQlWLI0lTya64Y4WmNEUVVTVC5oRUerZ3Fy08v532IT+veO1nceXB9vvruqBARdwBTfgQQd8eIYeBMBgAp/wBd/wS67JLblbvbbIOnMODZH2H2DcY5M=</latexit>

⌧

<latexit sha1_base64="445POLq8s4CY4SPoWcbRmFoC77I=">AAABfnicdY+7TsNAEEVnw8uEV4CSJsISosGsLQh2Z4mGMkjkISVRtN4MZsn6Ie86UmTlH2jhz/gbHAcKF9zqaO5czZ0glUJpSr9JY2t7Z3fP2G8eHB4dn7ROz/oqyTOOPZ7IJBsGTKEUMfa00BKHaYYsCiQOgvnj2h8sMFMiiV/0MsVJxMJYvArOdDnqjxezRKtpy6QWLdXptNdgu9QuwfNcx/HadmVRavoGVOpOW3w8S3geYay5ZEqNbJrqScEyLbjEVXOcK0wZn7MQCx4FmQjfdG06KjFmEapJUf1Qj8hcL1fNstXf6fb/0Hcsu2PdP9+Zvr+pBwZcwCVcgw0P4MMTdKEHHN7hAz7hiwC5IjfkdrPaIL+Zc6iJuD+9tGPP</latexit>...

<latexit sha1_base64="445POLq8s4CY4SPoWcbRmFoC77I=">AAABfnicdY+7TsNAEEVnw8uEV4CSJsISosGsLQh2Z4mGMkjkISVRtN4MZsn6Ie86UmTlH2jhz/gbHAcKF9zqaO5czZ0glUJpSr9JY2t7Z3fP2G8eHB4dn7ROz/oqyTOOPZ7IJBsGTKEUMfa00BKHaYYsCiQOgvnj2h8sMFMiiV/0MsVJxMJYvArOdDnqjxezRKtpy6QWLdXptNdgu9QuwfNcx/HadmVRavoGVOpOW3w8S3geYay5ZEqNbJrqScEyLbjEVXOcK0wZn7MQCx4FmQjfdG06KjFmEapJUf1Qj8hcL1fNstXf6fb/0Hcsu2PdP9+Zvr+pBwZcwCVcgw0P4MMTdKEHHN7hAz7hiwC5IjfkdrPaIL+Zc6iJuD+9tGPP</latexit>...

<latexit sha1_base64="445POLq8s4CY4SPoWcbRmFoC77I=">AAABfnicdY+7TsNAEEVnw8uEV4CSJsISosGsLQh2Z4mGMkjkISVRtN4MZsn6Ie86UmTlH2jhz/gbHAcKF9zqaO5czZ0glUJpSr9JY2t7Z3fP2G8eHB4dn7ROz/oqyTOOPZ7IJBsGTKEUMfa00BKHaYYsCiQOgvnj2h8sMFMiiV/0MsVJxMJYvArOdDnqjxezRKtpy6QWLdXptNdgu9QuwfNcx/HadmVRavoGVOpOW3w8S3geYay5ZEqNbJrqScEyLbjEVXOcK0wZn7MQCx4FmQjfdG06KjFmEapJUf1Qj8hcL1fNstXf6fb/0Hcsu2PdP9+Zvr+pBwZcwCVcgw0P4MMTdKEHHN7hAz7hiwC5IjfkdrPaIL+Zc6iJuD+9tGPP</latexit>...



IR Limit

<latexit sha1_base64="F/2jX+JFvO3s4Z83edKLaUc543Q=">AAABe3icZY9LS8NAFIXv1FeMr6hLN2I2IhISaXXjIuDGZUXTFtoQJuM1Dp08mJmIJfQnuNXf5o8RjGk3sWf1ce49cE5cCK60636Tztr6xuaWsW3u7O7tH1iHRwOVl5JhwHKRy1FMFQqeYaC5FjgqJNI0FjiMp3d/9+EbSsXz7EnPCgxTmmT8hTOqa+vxPfIiy3Ydt9HpKnhLsH0DGvUji02ec1ammGkmqFJjzy10WFGpORM4NyelwoKyKU2wYmksefKqW+64xoymqMKqGdCOiFLP5mbdyvvfYRUGV4537fQeurZ/u6gHBpzAGZyDBzfgwz30IQAGCXzAJ3zBD7HJBblcvHbIMnMMLZHeL5BQYus=</latexit>

x1

<latexit sha1_base64="DlijlBCKpGFrtbR17XgCQR77iio=">AAABe3icZY9LS8NAFIXv1FeMr6hLN2I2IhKSYnXjIuDGZUXTFtoQJuM1Dp08mJmIJfQnuNXf5o8RjGk3sWf1ce49cE5cCK60636Tztr6xuaWsW3u7O7tH1iHRwOVl5JhwHKRy1FMFQqeYaC5FjgqJNI0FjiMp3d/9+EbSsXz7EnPCgxTmmT8hTOqa+vxPepGlu06bqPTVfCWYPsGNOpHFps856xMMdNMUKXGnlvosKJScyZwbk5KhQVlU5pgxdJY8uRVt9xxjRlNUYVVM6AdEaWezc26lfe/wyoMuo537fQermz/dlEPDDiBMzgHD27Ah3voQwAMEviAT/iCH2KTC3K5eO2QZeYYWiK9X5FlYuw=</latexit>

x2

<latexit sha1_base64="F/2jX+JFvO3s4Z83edKLaUc543Q=">AAABe3icZY9LS8NAFIXv1FeMr6hLN2I2IhISaXXjIuDGZUXTFtoQJuM1Dp08mJmIJfQnuNXf5o8RjGk3sWf1ce49cE5cCK60636Tztr6xuaWsW3u7O7tH1iHRwOVl5JhwHKRy1FMFQqeYaC5FjgqJNI0FjiMp3d/9+EbSsXz7EnPCgxTmmT8hTOqa+vxPfIiy3Ydt9HpKnhLsH0DGvUji02ec1ammGkmqFJjzy10WFGpORM4NyelwoKyKU2wYmksefKqW+64xoymqMKqGdCOiFLP5mbdyvvfYRUGV4537fQeurZ/u6gHBpzAGZyDBzfgwz30IQAGCXzAJ3zBD7HJBblcvHbIMnMMLZHeL5BQYus=</latexit>

x1

<latexit sha1_base64="DlijlBCKpGFrtbR17XgCQR77iio=">AAABe3icZY9LS8NAFIXv1FeMr6hLN2I2IhKSYnXjIuDGZUXTFtoQJuM1Dp08mJmIJfQnuNXf5o8RjGk3sWf1ce49cE5cCK60636Tztr6xuaWsW3u7O7tH1iHRwOVl5JhwHKRy1FMFQqeYaC5FjgqJNI0FjiMp3d/9+EbSsXz7EnPCgxTmmT8hTOqa+vxPepGlu06bqPTVfCWYPsGNOpHFps856xMMdNMUKXGnlvosKJScyZwbk5KhQVlU5pgxdJY8uRVt9xxjRlNUYVVM6AdEaWezc26lfe/wyoMuo537fQermz/dlEPDDiBMzgHD27Ah3voQwAMEviAT/iCH2KTC3K5eO2QZeYYWiK9X5FlYuw=</latexit>

x2

<latexit sha1_base64="aBhp/SWUZGtZlXWPgtvSrzbLgYM=">AAAB7nicZZDLTsMwEEXt8mrDK8CSTUW7aDdVUqkgsYrEhh1Fog+pqSLHMWFUxwm2U1Gi/AY7xJZfgq8hpJVQ6V1dz3juHI2fcFDasr5wZWt7Z3evWjP2Dw6Pjs2T06GKU0nZgMY8lmOfKMZBsIEGzdk4kYxEPmcjf3bz2x/NmVQQiwe9SNg0IqGAR6BEFyXP1K7PQhBZBAISErJ8oqdZD0RuNF0yDzNXUZnd5a0Xz27X/x7ddt6sg6hLEgDhxnNKhIbXMvPacEXsFwyzrDAgAiZ07jIR/O3wzIbVsUrVN429Mg2nikr1PZO6QUzTqIiinCg1sa2k4CRSA+UsN9xUsYTQWRGe0ciXED7pteqksIJETE2z8mbrIzzVi9woqOz/DJtm2O3Yl53efbfhOEs8VEXn6AK1kI2ukINuUR8NEEXfGOEaNnCC3/A7/lh+reDVzBlaE/78ARJyjqM=</latexit>

hO(x1)O(x2)i in radial quantization:

<latexit sha1_base64="+OW7x8TWhommiCLUKpXewirRKPE=">AAAB1HicZZDNSsNAFIVv6l+Nf1GXboLtom5KUqhuA3bhsoL9waaUmck1Dk0mITMRSsxK3PpMvoYv4FYfwbEtSO1ZfZy598zh0jTiUjnOh1HZ2Nza3qnumnv7B4dH1vFJXyZ5xrDHkijJhpRIjLjAnuIqwmGaIYlphAM6vf59HzxhJnki7tQsxXFMQsEfOCNKWxPr3qcYclHEXPCUhFiO1Lhoc1GanUR7RGFg05ld9zvY8BXJL2xf8th266YvEqp/mhYauAhQqNJHEfwlTaya03TmstfBXULNq8Jc3YnF/CBheayjWESkHLlOqtuQTHEWYWn6ucSUsKkOL1hMMx4+qhV3pFGQGOW4mF9mdSXK1aw0dSv3f4d16Lea7mWzfduqed6iHlThDM6hAS5cgQc30IUeMHiHT/iCb6NvPBsvxutitGIsd05hRcbbD4z2hjQ=</latexit>

Dominated by �(⌧) ⇠ 1
<latexit sha1_base64="bKciyK0CW8I+W5F0nKilCusiKNQ=">AAAB03icZZDLTsJAFIZP8Yb1VnXpphEWuCEtCbptoguXGC1gKCHT4VgnTKdNZ0pCmm6MW5/J5/AB3OorOAKJQf7Vl3P5z58TppxJ5TgfRmVjc2t7p7pr7u0fHB5ZxyddmeQZRZ8mPMn6IZHImUBfMcWxn2ZI4pBjL5xc//Z7U8wkS8SDmqU4jEkk2BOjROnSyHoMQoyYKGImWEoiLAdqWLSZKM17FJIpNkVbJXY9uMFGoEh+YQdRZLt1MxBJqA9NCg1MjFGoMkAx/jMaWTWn6cxlr4O7hJpXhbk6I4sG44TmsbainEg5cJ1UhyGZYpRjaQa5xJTQiTYvaBxmLHpWK9WBRkFilMNi/pjVFZ6rWWnqVO7/DOvQbTXdy2b7rlXzvEU8qMIZnEMDXLgCD26hAz5QeIdP+IJvwzcK48V4XYxWjOXOKazIePsB+JSF3A==</latexit>

Sensitive to �(⌧)� 1



IR Conformal Invariance
<latexit sha1_base64="RonjG4AwkBPV5pPKgyoaGVL+KMw=">AAAB0XicZZDLSsNAFIZP6q3GW9Slm2K7cFWSQhVcBdzUXbX2Ak0Jk+lpHDozCZmJWEJA3PpMPohrt/oOxrYgtf/q41z+83OCmDOlbfvDKG1sbm3vlHfNvf2DwyPr+KSnojSh2KURj5JBQBRyJrGrmeY4iBMkIuDYD6Y3v/3+EyaKRfJBz2IcCRJKNmGU6KLkW30vwJDJTDDJYhJiPtSjrMlkbnZmQqBOGKpKNKnUWr6n8Vlnt/d57dr0ZBQUZ6ZZAUyOUercQzn+s/Gtql2356qsg7OEqluGudq+Rb1xRFNRWFFOlBo6dlxEIYlmlGNueqnCmNBpYZ5RESQsfNQr1WGBkghUo2z+ltUVnupZbhapnP8Z1qHXqDuX9eZdo+q6i3hQhjM4hwtw4ApcaEEbukDhHT7hC76NjjEzXozXxWjJWO6cwoqMtx8MwoYw</latexit>

Symmetries of HIR:



IR Conformal Invariance
<latexit sha1_base64="RonjG4AwkBPV5pPKgyoaGVL+KMw=">AAAB0XicZZDLSsNAFIZP6q3GW9Slm2K7cFWSQhVcBdzUXbX2Ak0Jk+lpHDozCZmJWEJA3PpMPohrt/oOxrYgtf/q41z+83OCmDOlbfvDKG1sbm3vlHfNvf2DwyPr+KSnojSh2KURj5JBQBRyJrGrmeY4iBMkIuDYD6Y3v/3+EyaKRfJBz2IcCRJKNmGU6KLkW30vwJDJTDDJYhJiPtSjrMlkbnZmQqBOGKpKNKnUWr6n8Vlnt/d57dr0ZBQUZ6ZZAUyOUercQzn+s/Gtql2356qsg7OEqluGudq+Rb1xRFNRWFFOlBo6dlxEIYlmlGNueqnCmNBpYZ5RESQsfNQr1WGBkghUo2z+ltUVnupZbhapnP8Z1qHXqDuX9eZdo+q6i3hQhjM4hwtw4ApcaEEbukDhHT7hC76NjjEzXozXxWjJWO6cwoqMtx8MwoYw</latexit>

Symmetries of HIR:

<latexit sha1_base64="RgKwlAgY7OSH8Cs8ra5KfZRnWho=">AAAB33icZZC5TsNAEIbH4QrmMlDSRCRFaCI7UqC1REMZBDmkOIp2N4NZZb22vOtIkeWaDtHyTDwBj0ELDZtDQiF/9WmOf34NTQRX2nU/rdLW9s7uXnnfPjg8Oj5xTs+6Ks5Shh0WizjtU6JQcIkdzbXAfpIiiajAHp3czvu9KaaKx/JRzxIcRiSU/Ikzok1p5GBAMeQyj7jkCQmxGOhh3uKysGsBzYRAXas8MCKwwuWUpJxIhnadzipEqSxK5iZXdiBjao5OcgNcjlHqIkA5/jMdOVW34S5U2QRvBVW/DAu1Rw4LxjHLImPFhDk18NzEBCOp5kxgYQeZwoSwiTHPWURTHj7rterAoCQRqmG+eNL6isj0rLBNKu9/hk3oNhvedaN136z6/jIelOECLqEOHtyAD3fQhg4w+IAv+IYfi1gv1qv1thwtWaudc1iT9f4LTEyLtQ==</latexit>

• Scale invariance (by assumption)
<latexit sha1_base64="fBGik58MUmoQpv7n5KD8JfriAFs=">AAAB23icZZDLSsNAFIZP6q3GW9Slm2CzcFWSQnUbcFN3VewFmhAm09M6NJmEzEQsISt34tZn8hl8CLe6dUwLUvsvho9z+c/PhGnEhLTtD622sbm1vVPf1ff2Dw6PjOOTvkjyjGKPJlGSDUMiMGIce5LJCIdphiQOIxyEs+vf/uARM8ESfi/nKfoxmXI2YZRIVQoM4oU4ZbyIGWcpmWI5kn7RZrzUrU7gSXySxc1daZlMmIyPMUX1cGkmE9PyJMkt3eNJqA7OCgWsapaeGvozDIyG3bQrmevgLKHh1qFSNzCoN05oHisrGhEhRo6dqlAkk4xGWOpeLjAldKbMCxqHGZs+yJXqSCEnMQq/qD5odSXK5bzUVSrnf4Z16LeazmWzfdtquO4iHtThDM7hAhy4Ahc60IUeUHiHT/iCb83XnrUX7XUxWtOWO6ewIu3tBylaicA=</latexit>

HIR is independent of ⌧



IR Conformal Invariance
<latexit sha1_base64="RonjG4AwkBPV5pPKgyoaGVL+KMw=">AAAB0XicZZDLSsNAFIZP6q3GW9Slm2K7cFWSQhVcBdzUXbX2Ak0Jk+lpHDozCZmJWEJA3PpMPohrt/oOxrYgtf/q41z+83OCmDOlbfvDKG1sbm3vlHfNvf2DwyPr+KSnojSh2KURj5JBQBRyJrGrmeY4iBMkIuDYD6Y3v/3+EyaKRfJBz2IcCRJKNmGU6KLkW30vwJDJTDDJYhJiPtSjrMlkbnZmQqBOGKpKNKnUWr6n8Vlnt/d57dr0ZBQUZ6ZZAUyOUercQzn+s/Gtql2356qsg7OEqluGudq+Rb1xRFNRWFFOlBo6dlxEIYlmlGNueqnCmNBpYZ5RESQsfNQr1WGBkghUo2z+ltUVnupZbhapnP8Z1qHXqDuX9eZdo+q6i3hQhjM4hwtw4ApcaEEbukDhHT7hC76NjjEzXozXxWjJWO6cwoqMtx8MwoYw</latexit>

Symmetries of HIR:

<latexit sha1_base64="UVk8c9PvP2YwxQWQULOd0mWBJlE=">AAAB03icZZDLTsJAFIZP8Yb1VnXphggLV6QlAbdN3OgOEwsYSsjMcKwTptOmMyUhTTfGrc/kc/gAbvUVHIHEIP/qy7n858+hqeBKu+6HVdna3tndq+7bB4dHxyfO6VlPJXnGMGCJSLIBJQoFlxhorgUO0gxJTAX26fTmt9+fYaZ4Ih/0PMVRTCLJnzgj2pTGzmNIMeKyiLnkKYmwHOpR0eaytBshzYVA3ajdyZVDjcsZyTiRDO1QJtQcmhYGuJyg1GWIcvJnNHbqbtNdqLYJ3grqfhUW6o4dFk4SlsfGigmi1NBzUxOGZJozgaUd5gpTwqbGvGAxzXj0rNeqQ4OSxKhGxeIx6ysi1/PSNqm8/xk2oddqep1m+75V9/1lPKjCBVzCFXhwDT7cQhcCYPAOn/AF31ZgFdaL9bocrVirnXNYk/X2A92Uh2k=</latexit>

• Inversion invariance

<latexit sha1_base64="RgKwlAgY7OSH8Cs8ra5KfZRnWho=">AAAB33icZZC5TsNAEIbH4QrmMlDSRCRFaCI7UqC1REMZBDmkOIp2N4NZZb22vOtIkeWaDtHyTDwBj0ELDZtDQiF/9WmOf34NTQRX2nU/rdLW9s7uXnnfPjg8Oj5xTs+6Ks5Shh0WizjtU6JQcIkdzbXAfpIiiajAHp3czvu9KaaKx/JRzxIcRiSU/Ikzok1p5GBAMeQyj7jkCQmxGOhh3uKysGsBzYRAXas8MCKwwuWUpJxIhnadzipEqSxK5iZXdiBjao5OcgNcjlHqIkA5/jMdOVW34S5U2QRvBVW/DAu1Rw4LxjHLImPFhDk18NzEBCOp5kxgYQeZwoSwiTHPWURTHj7rterAoCQRqmG+eNL6isj0rLBNKu9/hk3oNhvedaN136z6/jIelOECLqEOHtyAD3fQhg4w+IAv+IYfi1gv1qv1thwtWaudc1iT9f4LTEyLtQ==</latexit>

• Scale invariance (by assumption)
<latexit sha1_base64="fBGik58MUmoQpv7n5KD8JfriAFs=">AAAB23icZZDLSsNAFIZP6q3GW9Slm2CzcFWSQnUbcFN3VewFmhAm09M6NJmEzEQsISt34tZn8hl8CLe6dUwLUvsvho9z+c/PhGnEhLTtD622sbm1vVPf1ff2Dw6PjOOTvkjyjGKPJlGSDUMiMGIce5LJCIdphiQOIxyEs+vf/uARM8ESfi/nKfoxmXI2YZRIVQoM4oU4ZbyIGWcpmWI5kn7RZrzUrU7gSXySxc1daZlMmIyPMUX1cGkmE9PyJMkt3eNJqA7OCgWsapaeGvozDIyG3bQrmevgLKHh1qFSNzCoN05oHisrGhEhRo6dqlAkk4xGWOpeLjAldKbMCxqHGZs+yJXqSCEnMQq/qD5odSXK5bzUVSrnf4Z16LeazmWzfdtquO4iHtThDM7hAhy4Ahc60IUeUHiHT/iCb83XnrUX7XUxWtOWO6ewIu3tBylaicA=</latexit>

HIR is independent of ⌧



IR Conformal Invariance
<latexit sha1_base64="RonjG4AwkBPV5pPKgyoaGVL+KMw=">AAAB0XicZZDLSsNAFIZP6q3GW9Slm2K7cFWSQhVcBdzUXbX2Ak0Jk+lpHDozCZmJWEJA3PpMPohrt/oOxrYgtf/q41z+83OCmDOlbfvDKG1sbm3vlHfNvf2DwyPr+KSnojSh2KURj5JBQBRyJrGrmeY4iBMkIuDYD6Y3v/3+EyaKRfJBz2IcCRJKNmGU6KLkW30vwJDJTDDJYhJiPtSjrMlkbnZmQqBOGKpKNKnUWr6n8Vlnt/d57dr0ZBQUZ6ZZAUyOUercQzn+s/Gtql2356qsg7OEqluGudq+Rb1xRFNRWFFOlBo6dlxEIYlmlGNueqnCmNBpYZ5RESQsfNQr1WGBkghUo2z+ltUVnupZbhapnP8Z1qHXqDuX9eZdo+q6i3hQhjM4hwtw4ApcaEEbukDhHT7hC76NjjEzXozXxWjJWO6cwoqMtx8MwoYw</latexit>

Symmetries of HIR:

<latexit sha1_base64="UVk8c9PvP2YwxQWQULOd0mWBJlE=">AAAB03icZZDLTsJAFIZP8Yb1VnXphggLV6QlAbdN3OgOEwsYSsjMcKwTptOmMyUhTTfGrc/kc/gAbvUVHIHEIP/qy7n858+hqeBKu+6HVdna3tndq+7bB4dHxyfO6VlPJXnGMGCJSLIBJQoFlxhorgUO0gxJTAX26fTmt9+fYaZ4Ih/0PMVRTCLJnzgj2pTGzmNIMeKyiLnkKYmwHOpR0eaytBshzYVA3ajdyZVDjcsZyTiRDO1QJtQcmhYGuJyg1GWIcvJnNHbqbtNdqLYJ3grqfhUW6o4dFk4SlsfGigmi1NBzUxOGZJozgaUd5gpTwqbGvGAxzXj0rNeqQ4OSxKhGxeIx6ysi1/PSNqm8/xk2oddqep1m+75V9/1lPKjCBVzCFXhwDT7cQhcCYPAOn/AF31ZgFdaL9bocrVirnXNYk/X2A92Uh2k=</latexit>

• Inversion invariance

<latexit sha1_base64="RgKwlAgY7OSH8Cs8ra5KfZRnWho=">AAAB33icZZC5TsNAEIbH4QrmMlDSRCRFaCI7UqC1REMZBDmkOIp2N4NZZb22vOtIkeWaDtHyTDwBj0ELDZtDQiF/9WmOf34NTQRX2nU/rdLW9s7uXnnfPjg8Oj5xTs+6Ks5Shh0WizjtU6JQcIkdzbXAfpIiiajAHp3czvu9KaaKx/JRzxIcRiSU/Ikzok1p5GBAMeQyj7jkCQmxGOhh3uKysGsBzYRAXas8MCKwwuWUpJxIhnadzipEqSxK5iZXdiBjao5OcgNcjlHqIkA5/jMdOVW34S5U2QRvBVW/DAu1Rw4LxjHLImPFhDk18NzEBCOp5kxgYQeZwoSwiTHPWURTHj7rterAoCQRqmG+eNL6isj0rLBNKu9/hk3oNhvedaN136z6/jIelOECLqEOHtyAD3fQhg4w+IAv+IYfi1gv1qv1thwtWaudc1iT9f4LTEyLtQ==</latexit>

• Scale invariance (by assumption)
<latexit sha1_base64="fBGik58MUmoQpv7n5KD8JfriAFs=">AAAB23icZZDLSsNAFIZP6q3GW9Slm2CzcFWSQnUbcFN3VewFmhAm09M6NJmEzEQsISt34tZn8hl8CLe6dUwLUvsvho9z+c/PhGnEhLTtD622sbm1vVPf1ff2Dw6PjOOTvkjyjGKPJlGSDUMiMGIce5LJCIdphiQOIxyEs+vf/uARM8ESfi/nKfoxmXI2YZRIVQoM4oU4ZbyIGWcpmWI5kn7RZrzUrU7gSXySxc1daZlMmIyPMUX1cGkmE9PyJMkt3eNJqA7OCgWsapaeGvozDIyG3bQrmevgLKHh1qFSNzCoN05oHisrGhEhRo6dqlAkk4xGWOpeLjAldKbMCxqHGZs+yJXqSCEnMQq/qD5odSXK5bzUVSrnf4Z16LeazmWzfdtquO4iHtThDM7hAhy4Ahc60IUeUHiHT/iCb83XnrUX7XUxWtOWO6ewIu3tBylaicA=</latexit>

HIR is independent of ⌧

<latexit sha1_base64="Au1DMXFyrj+5LnAdKZevgTpfQq8=">AAAB5nicZZA7T8MwFIXt8irhFWBkiWgGFqoEqTAhRWIBsRSJPqSmRLZ7Sa06TpQ4iCrKX2BDrPwmNv4JIyYtQqVn+nR87/HRpYngmXKcT1xbWV1b36hvGlvbO7t75v5BN4vzlEGHxSJO+5RkILiEjuJKQD9JgURUQI9Orn7ee0+QZjyW92qawDAioeSPnBGlrcAUPoWQyyLikickhHKghkWLy9KwfZoLAcq2DPs28KPcurR8Bc+quCkfilO3tNqV++vZhi9jqv+eFBq4HIFUpQ9y9JcdmA2n6VSylsGdQ8Oro0rtwGT+KGZ5pKOYIFk2cJ1E9yOp4kxAafh5BglhEx1esIimPByrBXegUZIIsmFR3WpxReRqWhq6lfu/wzJ0z5ruebN1d9bwvFk9VEdH6BidIBddIA9dozbqIIY+0BfGuIbH+AW/4rfZaA3Pdw7RgvD7N3TEi4g=</latexit>

• Kµ = I�1PµI
<latexit sha1_base64="9rtc0g86lFl6CMoCw3PA2yu3Y68=">AAAB13icZZC7TsMwFIZPyq2EW4CRpaIdmKqkUmGNxMJYEG1BTVQ57mmx6tiR4xRVUcSGWHkmnoJHYIUXwL1IqPSfPh37/P7kKOEs1a77aZU2Nre2d8q79t7+weGRc3zSSWWmKLap5FI9RCRFzgS2NdMcHxKFJI44dqPx9ey8O0GVMinu9TTBMCYjwYaMEm1GfScMIhwxkcdMsISMsOjpMG8yUdi14I6NnjRRSj7XKlSKoVQx4RUmJkQxIijagZCReWycG2BigEIXAYrBX1nfqbp1d57KOnhLqPplmKfVd2gwkDSLTRXlJE17npsYIaI0oxwLO8hSTAgdm/KcxpGaGa5MewYFiTEN8/nnrK7wTE8L21h5/x3WodOoe5f15m2j6vsLPSjDGZzDBXhwBT7cQAvaQOEDvuAbfqxH68V6td4WV0vWcucUVmK9/wLL+ok2</latexit>

) conformal invariance

<latexit sha1_base64="w/72SVV4aq6ZznXOrFTzjD1dC7w=">AAABuHicZY/LSsNAFIbP1FuMt6hLN2I3rkpSqIILCajgsgV7gabUyfQYh04mYWYilJC38Wnc6sa3cWwLUvuvPs7lP/+Jc8G18f1vUtvY3NrecXbdvf2DwyPv+KSns0Ix7LJMZGoQU42CS+wabgQOcoU0jQX24+ndb7//hkrzTD6ZWY6jlCaSv3BGjS2NvdsoxoTLMuWS5zTBamhGZYvLyu083LuRzGLrNi0tcDlBaaoI5eRveuzV/YY/1/k6BEuohw7M1R57LJpkrEitFRNU62Hg5/YiVYYzgZUbFRpzyqbWvGRprHjyalaqQ4uSpqhH5fz71RVRmFnl2lTB/wzr0Gs2gqtGq9Osh+EiHjhwBhdwCQFcQwiP0IYuMHiHD/iEL3JDnklC+GK0RpY7p7Aion4And177A==</latexit>

QED



Counterexamples?

<latexit sha1_base64="9Mnsh40OgaAZQLBcuC8dh0iE/oU=">AAABhHicZY/NSsNAFIXvVK0x/kVduhG7cSEhsa1uRAIFcVmhaQtNCZPxGodOfpiZiCXkNdzqa/k21rab2LP6OPceOCfKBVfacX5IY2t7p7lr7Jn7B4dHx9bJ6VBlhWTos0xkchxRhYKn6GuuBY5ziTSJBI6iWe/vPnpHqXiWDvQ8x2lC45S/ckb1wgoCjR+67D0OqrAdWi3Hdpa62AR3DS3PgKX6ocWCl4wVCaaaCarUxHVyPS2p1JwJrMygUJhTNqMxliyJJI/fdM2dLDClCappuVxSj4hCzytz0cr932EThje2e2t3nzst735VDww4h0u4AhfuwIMn6IMPDHL4hC/4Jk1yTdqku3ptkHXmDGoiD7+VEGXG</latexit>

CFT3

<latexit sha1_base64="XYdhL1Iglvbuf7iB1GETMwRuIRk=">AAABhHicZY/NTsJAFIXvoCLWP9SlGyMbF6ZpBXRjDImauITEAgklzXS81gnTn8zcGknDa7jV1/JtRGBTOasv596TnBNmShpynB9W2djcqm7Xdqzdvf2Dw/rRcd+kuRboiVSlehhyg0om6JEkhcNMI49DhYNwcv93H7yjNjJNnmma4TjmUSJfpeA0t3yf8IOK3uPDLGgG9YZjOwudrYO7gkanBgt1g7rwX1KRx5iQUNyYketkNC64JikUziw/N5hxMeERFiIOtYzeqOSO5pjwGM24WCwpR1RO05k1b+X+77AO/SvbvbbbvVajc7usBzU4hXO4ABduoANP0AUPBGTwCV/wzarskjVZe/laYavMCZTE7n4BkeNlww==</latexit>

QED3
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="lEX1r4rHELKLb6P7yIf36vFT//c=">AAABgnicZY9LT4NAFIXv1KqIL9SlGyIb44KAz01NSNy4rIm0jYWQYbzipMMjzGDSkP4Lt/q//Dci7QZ7Vl/OvSc5Jy4El8pxfkhvo7+5ta3t6Lt7+weHxtHxSOZVydBnucjLSUwlCp6hr7gSOClKpGkscBzPHv7u4w8sJc+zZzUvMExpkvE3zqhqrJc0CgrJzXvTiQzLsZ1W5jq4K7A8DVoNI4MFrzmrUswUE1TKqesUKqxpqTgTuNCDSmJB2YwmWLM0LnnyrjrutMGMpijDut3RjYhKzRd608r932EdRpe2e2vfPF1b3mBZDzQ4hTM4BxfuwINHGIIPDDL4hC/4Jn1yQVxytXztkVXmBDoig1+9qmRL</latexit>

m = 0

<latexit sha1_base64="BohGEMKqIbk0psBohIoPuhjZ57g=">AAAB4HicZZDLSsNAFIZPvNZ4i7p0E2wXrmpSqG4DgriSCvYCTQmTyWkcOpmEzMRaQvbuxK3P5Av4Gm51YXoBqf1XH+fyn5/jJ5xJZVmf2tr6xubWdmVH393bPzg0jo47Ms5Sim0a8zjt+UQiZwLbiimOvSRFEvkcu/7oetrvPmEqWSwe1CTBQURCwYaMElWWPGPo+hgykUdMsISEWPTVIG8yUeg3PB6bTJpjJCM+MWmcJRwDkwmzZl/cecOaic8JEVNn3RWxX14d5SUwEaBQhYsi+HP1jKpVt2YyV8FeQNWpwEwtz6BuENMsKq0oJ1L2bSspk5FUMcqx0N1MYkLoqDTPaeSnLHxUS9V+iYJEKAf57EvLKzxTk0IvU9n/M6xCp1G3L+vN+0bVcebxoAKncAbnYMMVOHALLWgDhQ/4gm/40XztRXvV3uaja9pi5wSWpL3/An7ui7Y=</latexit>

Flow is weakly coupled in 1/Nf expansion
<latexit sha1_base64="dlAkU2pBVzNvR24fIc6ZJQTOBDI=">AAABpHicdU/LTsJAFL3FF+Kr6tJNI4lBQ5ppYxUTFxg3LozBaIEEKpkOVxiZPuxMNYTwD36NW/0N/8bycMHCs7kn596Tc64fCy4VIT9abml5ZXUtv17Y2Nza3tF39+oyShOGLotElDR9KlHwEF3FlcBmnCANfIENf3A92TfeMJE8Ch/VMEYvoL2QP3NGVSZ19JPWVRyjeE2zqLJxR2W/bDT4C77TpNunITVK1kWlcmyaptfRi8R0SAbbIOZknjrGXHEMa6oQUqzmYYpaR2ftbsTSAEPFBJWyZZFYeSOaKM4EjgvtVGJM2YD2cMQCP+G9vlpQWxkNaYDSG00/XbSIVA3HhazVX7TxP6nbpnVmOvd2sXo5qwd5OIBDKIEF51CFG6iBCww+4BO+4Fs70m61B82dnea0uWcfFqA9/QJlLnBf</latexit>

[Appelquist, Nash, Wijewardhana (1988)...]

<latexit sha1_base64="XFFu1TaMENWcGSzhKUsdX7LPHDY=">AAABy3icZZBLS8NAFIVv6qvGV9Slm2I3rkpSqAVXATe6EFqwD2hKmUyucehkEmYmQo1Z+pv8LS7c6t9w+gCpPauPO/ecOdww40xp1/20KlvbO7t71X374PDo+MQ5PeurNJcUezTlqRyGRCFnAnuaaY7DTCJJQo6DcHo7fx+8oFQsFY96luE4IbFgT4wSbUYTpxuEGDNRJEywjMRYjvS4aDFR2vciYhKprtFUKC1zOjfc2IFIQ/PBtDDARIRClwGK6C9g4tTdhrtQbRO8FdT9KizUmTg0iFKaJyaKcqLUyHMzU4JIzSjH0g5yhRmhUxNe0CSULH7Wa9ORQUESVONicZB1C8/1rLRNK+9/h03oNxvedaPVbdZ9f1kPqnABl3AFHrTBhzvoQA8ofMAXfMOP9WAp69V6W65WrJXnHNZkvf8CApaEhw==</latexit>

Indirect construction:



Counterexamples?

<latexit sha1_base64="9Mnsh40OgaAZQLBcuC8dh0iE/oU=">AAABhHicZY/NSsNAFIXvVK0x/kVduhG7cSEhsa1uRAIFcVmhaQtNCZPxGodOfpiZiCXkNdzqa/k21rab2LP6OPceOCfKBVfacX5IY2t7p7lr7Jn7B4dHx9bJ6VBlhWTos0xkchxRhYKn6GuuBY5ziTSJBI6iWe/vPnpHqXiWDvQ8x2lC45S/ckb1wgoCjR+67D0OqrAdWi3Hdpa62AR3DS3PgKX6ocWCl4wVCaaaCarUxHVyPS2p1JwJrMygUJhTNqMxliyJJI/fdM2dLDClCappuVxSj4hCzytz0cr932EThje2e2t3nzst735VDww4h0u4AhfuwIMn6IMPDHL4hC/4Jk1yTdqku3ptkHXmDGoiD7+VEGXG</latexit>

CFT3

<latexit sha1_base64="XYdhL1Iglvbuf7iB1GETMwRuIRk=">AAABhHicZY/NTsJAFIXvoCLWP9SlGyMbF6ZpBXRjDImauITEAgklzXS81gnTn8zcGknDa7jV1/JtRGBTOasv596TnBNmShpynB9W2djcqm7Xdqzdvf2Dw/rRcd+kuRboiVSlehhyg0om6JEkhcNMI49DhYNwcv93H7yjNjJNnmma4TjmUSJfpeA0t3yf8IOK3uPDLGgG9YZjOwudrYO7gkanBgt1g7rwX1KRx5iQUNyYketkNC64JikUziw/N5hxMeERFiIOtYzeqOSO5pjwGM24WCwpR1RO05k1b+X+77AO/SvbvbbbvVajc7usBzU4hXO4ABduoANP0AUPBGTwCV/wzarskjVZe/laYavMCZTE7n4BkeNlww==</latexit>

QED3
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="lEX1r4rHELKLb6P7yIf36vFT//c=">AAABgnicZY9LT4NAFIXv1KqIL9SlGyIb44KAz01NSNy4rIm0jYWQYbzipMMjzGDSkP4Lt/q//Dci7QZ7Vl/OvSc5Jy4El8pxfkhvo7+5ta3t6Lt7+weHxtHxSOZVydBnucjLSUwlCp6hr7gSOClKpGkscBzPHv7u4w8sJc+zZzUvMExpkvE3zqhqrJc0CgrJzXvTiQzLsZ1W5jq4K7A8DVoNI4MFrzmrUswUE1TKqesUKqxpqTgTuNCDSmJB2YwmWLM0LnnyrjrutMGMpijDut3RjYhKzRd608r932EdRpe2e2vfPF1b3mBZDzQ4hTM4BxfuwINHGIIPDDL4hC/4Jn1yQVxytXztkVXmBDoig1+9qmRL</latexit>

m = 0
<latexit sha1_base64="TOPawoMky4lQDF/zFnsxqYw9LCY=">AAABjXicZY9LT8JAFIXv4KvWB1WWbohsXJHWCG6IIXGhGxNM5JEAIdPxghOmj8zcKqTpb3GrP8l/Yy1skLP6cu49yTl+rKQh1/1hpZ3dvf0D69A+Oj45LTtn5z0TJVpgV0Qq0gOfG1QyxC5JUjiINfLAV9j35/d/9/47aiOj8IWWMY4DPgvlVApOuTVxKiPCBaVTjVh94osPVCqbODW37haqboO3hlrbgkKdiSNGr5FIAgxJKG7M0HNjGqdckxQKM3uUGIy5mPMZpiLwtZy90YY7zDHkAZpxWkzajKiElpmdt/L+d9iG3nXda9Ybzze1dmtVDyy4gEu4Ag9uoQ2P0IEuCFjCJ3zBNyuzBmuxu9Vria0zFdgQe/gFmoBpag==</latexit>

free Maxwell
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="yE9EvpjknGlHbkq5NHJnK1owv64=">AAABhnicZY9LT8JAFIXv4KvWV9WlGyIbV01LBDYumrhxiYkFElrIdLyOE6aPzExNSMP/cKv/yn8jFjaVs/py7j3JOUkhhTae90Nae/sHh0fWsX1yenZ+4VxejXReKoYhy2WuJgnVKEWGoRFG4qRQSNNE4jhZPP7dxx+otMizF7MsME4pz8SbYNSsrVk6jwot2hHnbT7rzp2O53q12rvgb6ETWFBrOHdY9JqzMsXMMEm1nvpeYeKKKiOYxJUdlRoLyhaUY8XSRAn+bhrudI0ZTVHHVb2lGZGlWa7sdSv/f4ddGHVdv+/2nu87wcOmHlhwA7dwBz4MIIAnGEIIDBR8whd8E4u4pEcGm9cW2WauoSES/AI4zGYn</latexit>

m � g2

<latexit sha1_base64="BohGEMKqIbk0psBohIoPuhjZ57g=">AAAB4HicZZDLSsNAFIZPvNZ4i7p0E2wXrmpSqG4DgriSCvYCTQmTyWkcOpmEzMRaQvbuxK3P5Av4Gm51YXoBqf1XH+fyn5/jJ5xJZVmf2tr6xubWdmVH393bPzg0jo47Ms5Sim0a8zjt+UQiZwLbiimOvSRFEvkcu/7oetrvPmEqWSwe1CTBQURCwYaMElWWPGPo+hgykUdMsISEWPTVIG8yUeg3PB6bTJpjJCM+MWmcJRwDkwmzZl/cecOaic8JEVNn3RWxX14d5SUwEaBQhYsi+HP1jKpVt2YyV8FeQNWpwEwtz6BuENMsKq0oJ1L2bSspk5FUMcqx0N1MYkLoqDTPaeSnLHxUS9V+iYJEKAf57EvLKzxTk0IvU9n/M6xCp1G3L+vN+0bVcebxoAKncAbnYMMVOHALLWgDhQ/4gm/40XztRXvV3uaja9pi5wSWpL3/An7ui7Y=</latexit>

Flow is weakly coupled in 1/Nf expansion
<latexit sha1_base64="dlAkU2pBVzNvR24fIc6ZJQTOBDI=">AAABpHicdU/LTsJAFL3FF+Kr6tJNI4lBQ5ppYxUTFxg3LozBaIEEKpkOVxiZPuxMNYTwD36NW/0N/8bycMHCs7kn596Tc64fCy4VIT9abml5ZXUtv17Y2Nza3tF39+oyShOGLotElDR9KlHwEF3FlcBmnCANfIENf3A92TfeMJE8Ch/VMEYvoL2QP3NGVSZ19JPWVRyjeE2zqLJxR2W/bDT4C77TpNunITVK1kWlcmyaptfRi8R0SAbbIOZknjrGXHEMa6oQUqzmYYpaR2ftbsTSAEPFBJWyZZFYeSOaKM4EjgvtVGJM2YD2cMQCP+G9vlpQWxkNaYDSG00/XbSIVA3HhazVX7TxP6nbpnVmOvd2sXo5qwd5OIBDKIEF51CFG6iBCww+4BO+4Fs70m61B82dnea0uWcfFqA9/QJlLnBf</latexit>

[Appelquist, Nash, Wijewardhana (1988)...]

<latexit sha1_base64="XFFu1TaMENWcGSzhKUsdX7LPHDY=">AAABy3icZZBLS8NAFIVv6qvGV9Slm2I3rkpSqAVXATe6EFqwD2hKmUyucehkEmYmQo1Z+pv8LS7c6t9w+gCpPauPO/ecOdww40xp1/20KlvbO7t71X374PDo+MQ5PeurNJcUezTlqRyGRCFnAnuaaY7DTCJJQo6DcHo7fx+8oFQsFY96luE4IbFgT4wSbUYTpxuEGDNRJEywjMRYjvS4aDFR2vciYhKprtFUKC1zOjfc2IFIQ/PBtDDARIRClwGK6C9g4tTdhrtQbRO8FdT9KizUmTg0iFKaJyaKcqLUyHMzU4JIzSjH0g5yhRmhUxNe0CSULH7Wa9ORQUESVONicZB1C8/1rLRNK+9/h03oNxvedaPVbdZ9f1kPqnABl3AFHrTBhzvoQA8ofMAXfMOP9WAp69V6W65WrJXnHNZkvf8CApaEhw==</latexit>

Indirect construction:



Counterexamples?

<latexit sha1_base64="9Mnsh40OgaAZQLBcuC8dh0iE/oU=">AAABhHicZY/NSsNAFIXvVK0x/kVduhG7cSEhsa1uRAIFcVmhaQtNCZPxGodOfpiZiCXkNdzqa/k21rab2LP6OPceOCfKBVfacX5IY2t7p7lr7Jn7B4dHx9bJ6VBlhWTos0xkchxRhYKn6GuuBY5ziTSJBI6iWe/vPnpHqXiWDvQ8x2lC45S/ckb1wgoCjR+67D0OqrAdWi3Hdpa62AR3DS3PgKX6ocWCl4wVCaaaCarUxHVyPS2p1JwJrMygUJhTNqMxliyJJI/fdM2dLDClCappuVxSj4hCzytz0cr932EThje2e2t3nzst735VDww4h0u4AhfuwIMn6IMPDHL4hC/4Jk1yTdqku3ptkHXmDGoiD7+VEGXG</latexit>

CFT3

<latexit sha1_base64="XYdhL1Iglvbuf7iB1GETMwRuIRk=">AAABhHicZY/NTsJAFIXvoCLWP9SlGyMbF6ZpBXRjDImauITEAgklzXS81gnTn8zcGknDa7jV1/JtRGBTOasv596TnBNmShpynB9W2djcqm7Xdqzdvf2Dw/rRcd+kuRboiVSlehhyg0om6JEkhcNMI49DhYNwcv93H7yjNjJNnmma4TjmUSJfpeA0t3yf8IOK3uPDLGgG9YZjOwudrYO7gkanBgt1g7rwX1KRx5iQUNyYketkNC64JikUziw/N5hxMeERFiIOtYzeqOSO5pjwGM24WCwpR1RO05k1b+X+77AO/SvbvbbbvVajc7usBzU4hXO4ABduoANP0AUPBGTwCV/wzarskjVZe/laYavMCZTE7n4BkeNlww==</latexit>

QED3
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="lEX1r4rHELKLb6P7yIf36vFT//c=">AAABgnicZY9LT4NAFIXv1KqIL9SlGyIb44KAz01NSNy4rIm0jYWQYbzipMMjzGDSkP4Lt/q//Dci7QZ7Vl/OvSc5Jy4El8pxfkhvo7+5ta3t6Lt7+weHxtHxSOZVydBnucjLSUwlCp6hr7gSOClKpGkscBzPHv7u4w8sJc+zZzUvMExpkvE3zqhqrJc0CgrJzXvTiQzLsZ1W5jq4K7A8DVoNI4MFrzmrUswUE1TKqesUKqxpqTgTuNCDSmJB2YwmWLM0LnnyrjrutMGMpijDut3RjYhKzRd608r932EdRpe2e2vfPF1b3mBZDzQ4hTM4BxfuwINHGIIPDDL4hC/4Jn1yQVxytXztkVXmBDoig1+9qmRL</latexit>

m = 0
<latexit sha1_base64="TOPawoMky4lQDF/zFnsxqYw9LCY=">AAABjXicZY9LT8JAFIXv4KvWB1WWbohsXJHWCG6IIXGhGxNM5JEAIdPxghOmj8zcKqTpb3GrP8l/Yy1skLP6cu49yTl+rKQh1/1hpZ3dvf0D69A+Oj45LTtn5z0TJVpgV0Qq0gOfG1QyxC5JUjiINfLAV9j35/d/9/47aiOj8IWWMY4DPgvlVApOuTVxKiPCBaVTjVh94osPVCqbODW37haqboO3hlrbgkKdiSNGr5FIAgxJKG7M0HNjGqdckxQKM3uUGIy5mPMZpiLwtZy90YY7zDHkAZpxWkzajKiElpmdt/L+d9iG3nXda9Ybzze1dmtVDyy4gEu4Ag9uoQ2P0IEuCFjCJ3zBNyuzBmuxu9Vria0zFdgQe/gFmoBpag==</latexit>

free Maxwell
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="yE9EvpjknGlHbkq5NHJnK1owv64=">AAABhnicZY9LT8JAFIXv4KvWV9WlGyIbV01LBDYumrhxiYkFElrIdLyOE6aPzExNSMP/cKv/yn8jFjaVs/py7j3JOUkhhTae90Nae/sHh0fWsX1yenZ+4VxejXReKoYhy2WuJgnVKEWGoRFG4qRQSNNE4jhZPP7dxx+otMizF7MsME4pz8SbYNSsrVk6jwot2hHnbT7rzp2O53q12rvgb6ETWFBrOHdY9JqzMsXMMEm1nvpeYeKKKiOYxJUdlRoLyhaUY8XSRAn+bhrudI0ZTVHHVb2lGZGlWa7sdSv/f4ddGHVdv+/2nu87wcOmHlhwA7dwBz4MIIAnGEIIDBR8whd8E4u4pEcGm9cW2WauoSES/AI4zGYn</latexit>

m � g2

<latexit sha1_base64="xTeMV2mqRkd87eFOX8LdBS9nj7o=">AAABhnicdY85T8NAEIVnw2XMkQAljUUaKmttkUuisERDGSRySLETrZfBrLI+tLtGiqL8D1r4V/wbnASKFLzq07x5mjdxIYU2lH6T2t7+weGRdWyfnJ6d1xsXl0Odl4rjgOcyV+OYaZQiw4ERRuK4UMjSWOIonj+s/dE7Ki3y7NksCoxSlmTiVXBmqtE0nYWFFk4opZNM/VmjSV1aqd121uB1qVdBr9f1/Z7jbSxKm4EFG/VnDR6+5LxMMTNcMq0nHi1MtGTKCC5xZYelxoLxOUtwydNYieTN7EwnFWYsRR0tN7/sRmRpFiu7avV32vkfhr7rtd3W010zuN/WAwuu4QZuwYMOBPAIfRgABwUf8AlfxCIuaZHOdrVGfjNXsCMS/ACAnWZu</latexit>

m ⌧ g2

<latexit sha1_base64="BohGEMKqIbk0psBohIoPuhjZ57g=">AAAB4HicZZDLSsNAFIZPvNZ4i7p0E2wXrmpSqG4DgriSCvYCTQmTyWkcOpmEzMRaQvbuxK3P5Av4Gm51YXoBqf1XH+fyn5/jJ5xJZVmf2tr6xubWdmVH393bPzg0jo47Ms5Sim0a8zjt+UQiZwLbiimOvSRFEvkcu/7oetrvPmEqWSwe1CTBQURCwYaMElWWPGPo+hgykUdMsISEWPTVIG8yUeg3PB6bTJpjJCM+MWmcJRwDkwmzZl/cecOaic8JEVNn3RWxX14d5SUwEaBQhYsi+HP1jKpVt2YyV8FeQNWpwEwtz6BuENMsKq0oJ1L2bSspk5FUMcqx0N1MYkLoqDTPaeSnLHxUS9V+iYJEKAf57EvLKzxTk0IvU9n/M6xCp1G3L+vN+0bVcebxoAKncAbnYMMVOHALLWgDhQ/4gm/40XztRXvV3uaja9pi5wSWpL3/An7ui7Y=</latexit>

Flow is weakly coupled in 1/Nf expansion
<latexit sha1_base64="dlAkU2pBVzNvR24fIc6ZJQTOBDI=">AAABpHicdU/LTsJAFL3FF+Kr6tJNI4lBQ5ppYxUTFxg3LozBaIEEKpkOVxiZPuxMNYTwD36NW/0N/8bycMHCs7kn596Tc64fCy4VIT9abml5ZXUtv17Y2Nza3tF39+oyShOGLotElDR9KlHwEF3FlcBmnCANfIENf3A92TfeMJE8Ch/VMEYvoL2QP3NGVSZ19JPWVRyjeE2zqLJxR2W/bDT4C77TpNunITVK1kWlcmyaptfRi8R0SAbbIOZknjrGXHEMa6oQUqzmYYpaR2ftbsTSAEPFBJWyZZFYeSOaKM4EjgvtVGJM2YD2cMQCP+G9vlpQWxkNaYDSG00/XbSIVA3HhazVX7TxP6nbpnVmOvd2sXo5qwd5OIBDKIEF51CFG6iBCww+4BO+4Fs70m61B82dnea0uWcfFqA9/QJlLnBf</latexit>

[Appelquist, Nash, Wijewardhana (1988)...]

<latexit sha1_base64="XFFu1TaMENWcGSzhKUsdX7LPHDY=">AAABy3icZZBLS8NAFIVv6qvGV9Slm2I3rkpSqAVXATe6EFqwD2hKmUyucehkEmYmQo1Z+pv8LS7c6t9w+gCpPauPO/ecOdww40xp1/20KlvbO7t71X374PDo+MQ5PeurNJcUezTlqRyGRCFnAnuaaY7DTCJJQo6DcHo7fx+8oFQsFY96luE4IbFgT4wSbUYTpxuEGDNRJEywjMRYjvS4aDFR2vciYhKprtFUKC1zOjfc2IFIQ/PBtDDARIRClwGK6C9g4tTdhrtQbRO8FdT9KizUmTg0iFKaJyaKcqLUyHMzU4JIzSjH0g5yhRmhUxNe0CSULH7Wa9ORQUESVONicZB1C8/1rLRNK+9/h03oNxvedaPVbdZ9f1kPqnABl3AFHrTBhzvoQA8ofMAXfMOP9WAp69V6W65WrJXnHNZkvf8CApaEhw==</latexit>

Indirect construction:



Counterexamples?

<latexit sha1_base64="9Mnsh40OgaAZQLBcuC8dh0iE/oU=">AAABhHicZY/NSsNAFIXvVK0x/kVduhG7cSEhsa1uRAIFcVmhaQtNCZPxGodOfpiZiCXkNdzqa/k21rab2LP6OPceOCfKBVfacX5IY2t7p7lr7Jn7B4dHx9bJ6VBlhWTos0xkchxRhYKn6GuuBY5ziTSJBI6iWe/vPnpHqXiWDvQ8x2lC45S/ckb1wgoCjR+67D0OqrAdWi3Hdpa62AR3DS3PgKX6ocWCl4wVCaaaCarUxHVyPS2p1JwJrMygUJhTNqMxliyJJI/fdM2dLDClCappuVxSj4hCzytz0cr932EThje2e2t3nzst735VDww4h0u4AhfuwIMn6IMPDHL4hC/4Jk1yTdqku3ptkHXmDGoiD7+VEGXG</latexit>

CFT3

<latexit sha1_base64="XYdhL1Iglvbuf7iB1GETMwRuIRk=">AAABhHicZY/NTsJAFIXvoCLWP9SlGyMbF6ZpBXRjDImauITEAgklzXS81gnTn8zcGknDa7jV1/JtRGBTOasv596TnBNmShpynB9W2djcqm7Xdqzdvf2Dw/rRcd+kuRboiVSlehhyg0om6JEkhcNMI49DhYNwcv93H7yjNjJNnmma4TjmUSJfpeA0t3yf8IOK3uPDLGgG9YZjOwudrYO7gkanBgt1g7rwX1KRx5iQUNyYketkNC64JikUziw/N5hxMeERFiIOtYzeqOSO5pjwGM24WCwpR1RO05k1b+X+77AO/SvbvbbbvVajc7usBzU4hXO4ABduoANP0AUPBGTwCV/wzarskjVZe/laYavMCZTE7n4BkeNlww==</latexit>

QED3
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="lEX1r4rHELKLb6P7yIf36vFT//c=">AAABgnicZY9LT4NAFIXv1KqIL9SlGyIb44KAz01NSNy4rIm0jYWQYbzipMMjzGDSkP4Lt/q//Dci7QZ7Vl/OvSc5Jy4El8pxfkhvo7+5ta3t6Lt7+weHxtHxSOZVydBnucjLSUwlCp6hr7gSOClKpGkscBzPHv7u4w8sJc+zZzUvMExpkvE3zqhqrJc0CgrJzXvTiQzLsZ1W5jq4K7A8DVoNI4MFrzmrUswUE1TKqesUKqxpqTgTuNCDSmJB2YwmWLM0LnnyrjrutMGMpijDut3RjYhKzRd608r932EdRpe2e2vfPF1b3mBZDzQ4hTM4BxfuwINHGIIPDDL4hC/4Jn1yQVxytXztkVXmBDoig1+9qmRL</latexit>

m = 0
<latexit sha1_base64="TOPawoMky4lQDF/zFnsxqYw9LCY=">AAABjXicZY9LT8JAFIXv4KvWB1WWbohsXJHWCG6IIXGhGxNM5JEAIdPxghOmj8zcKqTpb3GrP8l/Yy1skLP6cu49yTl+rKQh1/1hpZ3dvf0D69A+Oj45LTtn5z0TJVpgV0Qq0gOfG1QyxC5JUjiINfLAV9j35/d/9/47aiOj8IWWMY4DPgvlVApOuTVxKiPCBaVTjVh94osPVCqbODW37haqboO3hlrbgkKdiSNGr5FIAgxJKG7M0HNjGqdckxQKM3uUGIy5mPMZpiLwtZy90YY7zDHkAZpxWkzajKiElpmdt/L+d9iG3nXda9Ybzze1dmtVDyy4gEu4Ag9uoQ2P0IEuCFjCJ3zBNyuzBmuxu9Vria0zFdgQe/gFmoBpag==</latexit>

free Maxwell
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="yE9EvpjknGlHbkq5NHJnK1owv64=">AAABhnicZY9LT8JAFIXv4KvWV9WlGyIbV01LBDYumrhxiYkFElrIdLyOE6aPzExNSMP/cKv/yn8jFjaVs/py7j3JOUkhhTae90Nae/sHh0fWsX1yenZ+4VxejXReKoYhy2WuJgnVKEWGoRFG4qRQSNNE4jhZPP7dxx+otMizF7MsME4pz8SbYNSsrVk6jwot2hHnbT7rzp2O53q12rvgb6ETWFBrOHdY9JqzMsXMMEm1nvpeYeKKKiOYxJUdlRoLyhaUY8XSRAn+bhrudI0ZTVHHVb2lGZGlWa7sdSv/f4ddGHVdv+/2nu87wcOmHlhwA7dwBz4MIIAnGEIIDBR8whd8E4u4pEcGm9cW2WauoSES/AI4zGYn</latexit>

m � g2

<latexit sha1_base64="xTeMV2mqRkd87eFOX8LdBS9nj7o=">AAABhnicdY85T8NAEIVnw2XMkQAljUUaKmttkUuisERDGSRySLETrZfBrLI+tLtGiqL8D1r4V/wbnASKFLzq07x5mjdxIYU2lH6T2t7+weGRdWyfnJ6d1xsXl0Odl4rjgOcyV+OYaZQiw4ERRuK4UMjSWOIonj+s/dE7Ki3y7NksCoxSlmTiVXBmqtE0nYWFFk4opZNM/VmjSV1aqd121uB1qVdBr9f1/Z7jbSxKm4EFG/VnDR6+5LxMMTNcMq0nHi1MtGTKCC5xZYelxoLxOUtwydNYieTN7EwnFWYsRR0tN7/sRmRpFiu7avV32vkfhr7rtd3W010zuN/WAwuu4QZuwYMOBPAIfRgABwUf8AlfxCIuaZHOdrVGfjNXsCMS/ACAnWZu</latexit>

m ⌧ g2

<latexit sha1_base64="QT9veFZIPOdyPtDvSeELfnuE+OU=">AAABhHicdY/NSsNAFIXvVK2x/kVdugl240LCpNrYgEjBjcsK9geaUibjtQ6dJENmIpTQ13Crr+XbmLa6yMKz+rjnHu65kZJCG0q/SW1re6e+a+019g8Oj47tk9OBTvOMY5+nMs1GEdMoRYJ9I4zEkcqQxZHEYTR/WPnDd8y0SJNns1A4idksEa+CM1OOwngaKi2c0KQOndpN6tJSvu+swOtQr4Qg6LRageOtLUqbXQvW6k1tHr6kPI8xMVwyrcceVWZSsMwILnHZCHONivE5m2HB4ygTszdTmY5LTFiMelKsP6lGZG4Wy0bZ6u+08z8MWq7nu+2nm2b3blMPLDiHC7gED26hC4/Qgz5wUPABn/BF6uSKXJP2ZrVGfjNnUBG5/wFjLGWe</latexit>

m ! 0

<latexit sha1_base64="BohGEMKqIbk0psBohIoPuhjZ57g=">AAAB4HicZZDLSsNAFIZPvNZ4i7p0E2wXrmpSqG4DgriSCvYCTQmTyWkcOpmEzMRaQvbuxK3P5Av4Gm51YXoBqf1XH+fyn5/jJ5xJZVmf2tr6xubWdmVH393bPzg0jo47Ms5Sim0a8zjt+UQiZwLbiimOvSRFEvkcu/7oetrvPmEqWSwe1CTBQURCwYaMElWWPGPo+hgykUdMsISEWPTVIG8yUeg3PB6bTJpjJCM+MWmcJRwDkwmzZl/cecOaic8JEVNn3RWxX14d5SUwEaBQhYsi+HP1jKpVt2YyV8FeQNWpwEwtz6BuENMsKq0oJ1L2bSspk5FUMcqx0N1MYkLoqDTPaeSnLHxUS9V+iYJEKAf57EvLKzxTk0IvU9n/M6xCp1G3L+vN+0bVcebxoAKncAbnYMMVOHALLWgDhQ/4gm/40XztRXvV3uaja9pi5wSWpL3/An7ui7Y=</latexit>

Flow is weakly coupled in 1/Nf expansion
<latexit sha1_base64="dlAkU2pBVzNvR24fIc6ZJQTOBDI=">AAABpHicdU/LTsJAFL3FF+Kr6tJNI4lBQ5ppYxUTFxg3LozBaIEEKpkOVxiZPuxMNYTwD36NW/0N/8bycMHCs7kn596Tc64fCy4VIT9abml5ZXUtv17Y2Nza3tF39+oyShOGLotElDR9KlHwEF3FlcBmnCANfIENf3A92TfeMJE8Ch/VMEYvoL2QP3NGVSZ19JPWVRyjeE2zqLJxR2W/bDT4C77TpNunITVK1kWlcmyaptfRi8R0SAbbIOZknjrGXHEMa6oQUqzmYYpaR2ftbsTSAEPFBJWyZZFYeSOaKM4EjgvtVGJM2YD2cMQCP+G9vlpQWxkNaYDSG00/XbSIVA3HhazVX7TxP6nbpnVmOvd2sXo5qwd5OIBDKIEF51CFG6iBCww+4BO+4Fs70m61B82dnea0uWcfFqA9/QJlLnBf</latexit>

[Appelquist, Nash, Wijewardhana (1988)...]

<latexit sha1_base64="XFFu1TaMENWcGSzhKUsdX7LPHDY=">AAABy3icZZBLS8NAFIVv6qvGV9Slm2I3rkpSqAVXATe6EFqwD2hKmUyucehkEmYmQo1Z+pv8LS7c6t9w+gCpPauPO/ecOdww40xp1/20KlvbO7t71X374PDo+MQ5PeurNJcUezTlqRyGRCFnAnuaaY7DTCJJQo6DcHo7fx+8oFQsFY96luE4IbFgT4wSbUYTpxuEGDNRJEywjMRYjvS4aDFR2vciYhKprtFUKC1zOjfc2IFIQ/PBtDDARIRClwGK6C9g4tTdhrtQbRO8FdT9KizUmTg0iFKaJyaKcqLUyHMzU4JIzSjH0g5yhRmhUxNe0CSULH7Wa9ORQUESVONicZB1C8/1rLRNK+9/h03oNxvedaPVbdZ9f1kPqnABl3AFHrTBhzvoQA8ofMAXfMOP9WAp69V6W65WrJXnHNZkvf8CApaEhw==</latexit>

Indirect construction:



Dangerously Irrelevant
<latexit sha1_base64="udBP9i7/0iGVaylmhjsnnaEYHGY=">AAAB3nicZZC7TsMwFIZPyq2EW4CRJaIdmKqkUmGNxMLAUBC9iKYKtuMGq4kTbAepirKyIVaeiTfgLVhhwr1IqPSf/nN8zn8+GWcxk8pxPo3K2vrG5lZ129zZ3ds/sA6PujLNBaEdksap6GMkacw47SimYtrPBEUJjmkPjy+n771nKiRL+Z2aZHSYoIizESNI6VZghT6mEeNFwjjLUETLgRoWLcZLs34fFM3r0vYVS6i0p9VtWbdHqcAslPZTjsTYTpCUps9TrG+OC20YDylXpU95+JcZWDWn4cxkrxp3YWpeFWZqBxbxw5TkiY4isT4xcJ1McyGhGIlpafq5pBkiYx1ekAQLFj2qpe5AW44097CY/dHySpyrSWlqKvc/w6rpNhvueaN106x53hwPqnACp3AGLlyAB1fQhg4Q+IAv+IYf48F4MV6Nt/loxVjsHMOSjPdfVUOLGQ==</latexit>

Z2L ⇥ Z2R forbids quark mass
<latexit sha1_base64="Xv2VCTGAyEbES3TsYj9xtnNjfdY=">AAAB+HicZZC5TsNAEIZ3OYO5wtHRWCQFVWQjAW0EDSUgQpDiKFpvhmSUPazdNShY5lnoEC1vQ8+DsAmRUOCvPs3xz69JM4HWRdEnXVhcWl5ZrawF6xubW9vVnd07q3PDocW10OY+ZRYEKmg5dALuMwNMpgLa6ehi0m8/grGo1a0bZ9CVbKDwATlzvtSrviQpDFAVEhVmbABlx3WLE1RlcO5tRjbkWjlUuc49DtEwEdqxlOAMgg3qyQ0Oho4Zo5/qIRMizLyrDSWzFh8hSJROJzaFB1R9UK5MQPV/r/WqtagRTRX+h3gGtWaFTHXVq/Kkr3kuvRUX/konjjKfmBmHXEAZJLmFjPGRNy+4TM0k3ly141ExCbZbTL83vyJyNy4Dnyr+m+E/3B034tPGyfVxrdn8iUcq5IAckiMSkzPSJJfkirQIJ180oHt0nz7TV/pG339GF+hsZ4/MiX58AwPYk/o=</latexit>

Breaks continuous chiral symmetries ) all pions massive

<latexit sha1_base64="y+Qqz7c4zIMb9nQPyBJmsRtS4Z0=">AAAB03icZZDLTsJAFIZPvWK9VV26aWTjirTEy8qkBBJdsABDAcNAMx3GOmF6SWdqJLUb49Zn8jl8ALf6CtZCTJB/c778/znJn+NGnAlpGB/Kyura+sZmaUvd3tnd29cODrsiTGJCbRLyMO67WFDOAmpLJjntRzHFvstpz53Uf/PeI40FC4OOnEZ06GMvYPeMYJlbjnaHGhQJEqfNzEGSPsm0XW9k6pWOROI7Nf06n25ay3TkMu8ZRYI5zREaY8+jsa52/tI8KPh2vjmqOlrZqBiF9GUw51C2SlCo5WgEjUOS+DSQhGMhBqYRyWGKY8kIp5mKEkEjTCbYoynx3Zh5D3LBHeQYYJ+KYVo8ZvGEJ3KaqXkr83+HZehWK+ZF5bx9VrasWT0owTGcwCmYcAkW3EALbCDwDp/wBd+KraTKi/I6W11R5jdHsCDl7QcUToUg</latexit>
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�� †LTA R

��2<latexit sha1_base64="VstYi3aOmI1BqxPDmi/3sV6Ruq0=">AAABw3icZZBLS8NAFIVv6qvGV9Slm2K7cFWSQiu4ClRBdy3YBzSlzEyvcchkEjIToYT8Jn+NCzf6VxzbgtSe1cede84cLk0FV9p1P63Kzu7e/kH10D46Pjk9c84vhirJM4YDlogkG1OiUHCJA821wHGaIYmpwBGNur/vozfMFE/ks16kOI1JKPkLZ0Sb0cx5CiiGXBYxlzwlIZYTPS3aXJZ2I6C5EKgbtX73/s4OZEJNcFQY4HKOUpcByvmfcebU3aa7VG0bvDXU/Sos1Zs5LJgnLI9NFBNEqYnnpuZzkmnOBJZ2kCtMCYtMeMFimvHwVW9MJwYliVFNi+UhNi0i14vSNq28/x22Ydhqep1mu9+q+/6qHlThCq7hBjy4BR8eoQcDYPAOH/AF39aDFVmZpVerFWvtuYQNWeUPBcZ/3g==</latexit>

• QCD:

<latexit sha1_base64="dn/5MZlpVssekswktd8eWSesiVU=">AAAB0XicZZDLSsNAFIZP6q3GW9Slm2K7cFWSSiu4CujCZUV7gaaUmekxDp1MQmYilhAQtz6TD+Larb6DY1uQ2n/1cS7/+Tk0EVxp1/2wSmvrG5tb5W17Z3dv/8A5POqqOEsZdlgs4rRPiULBJXY01wL7SYokogJ7dHL12+89Yap4LO/1NMFhRELJHzgj2pRGTi+gGHKZR1zyhIRYDPQwb3JZ2LWAZkKgrlXOrysszqTGFJ9JlAi8tAMZU3NmkhvgcoxSFwHK8Z/NyKm6dXemyip4C6j6ZZipPXJYMI5ZFhkrJohSA89NTBSSas4EFnaQKUwImxjznEU05eGjXqoODEoSoRrms7csr4hMTwvbpPL+Z1iFbqPuterN20bV9+fxoAwncApn4MEF+HADbegAg3f4hC/4tu6sqfVivc5HS9Zi5xiWZL39AN5dhhU=</latexit>

• 3D counterexample:



Dangerously Irrelevant
<latexit sha1_base64="udBP9i7/0iGVaylmhjsnnaEYHGY=">AAAB3nicZZC7TsMwFIZPyq2EW4CRJaIdmKqkUmGNxMLAUBC9iKYKtuMGq4kTbAepirKyIVaeiTfgLVhhwr1IqPSf/nN8zn8+GWcxk8pxPo3K2vrG5lZ129zZ3ds/sA6PujLNBaEdksap6GMkacw47SimYtrPBEUJjmkPjy+n771nKiRL+Z2aZHSYoIizESNI6VZghT6mEeNFwjjLUETLgRoWLcZLs34fFM3r0vYVS6i0p9VtWbdHqcAslPZTjsTYTpCUps9TrG+OC20YDylXpU95+JcZWDWn4cxkrxp3YWpeFWZqBxbxw5TkiY4isT4xcJ1McyGhGIlpafq5pBkiYx1ekAQLFj2qpe5AW44097CY/dHySpyrSWlqKvc/w6rpNhvueaN106x53hwPqnACp3AGLlyAB1fQhg4Q+IAv+IYf48F4MV6Nt/loxVjsHMOSjPdfVUOLGQ==</latexit>

Z2L ⇥ Z2R forbids quark mass
<latexit sha1_base64="Xv2VCTGAyEbES3TsYj9xtnNjfdY=">AAAB+HicZZC5TsNAEIZ3OYO5wtHRWCQFVWQjAW0EDSUgQpDiKFpvhmSUPazdNShY5lnoEC1vQ8+DsAmRUOCvPs3xz69JM4HWRdEnXVhcWl5ZrawF6xubW9vVnd07q3PDocW10OY+ZRYEKmg5dALuMwNMpgLa6ehi0m8/grGo1a0bZ9CVbKDwATlzvtSrviQpDFAVEhVmbABlx3WLE1RlcO5tRjbkWjlUuc49DtEwEdqxlOAMgg3qyQ0Oho4Zo5/qIRMizLyrDSWzFh8hSJROJzaFB1R9UK5MQPV/r/WqtagRTRX+h3gGtWaFTHXVq/Kkr3kuvRUX/konjjKfmBmHXEAZJLmFjPGRNy+4TM0k3ly141ExCbZbTL83vyJyNy4Dnyr+m+E/3B034tPGyfVxrdn8iUcq5IAckiMSkzPSJJfkirQIJ180oHt0nz7TV/pG339GF+hsZ4/MiX58AwPYk/o=</latexit>

Breaks continuous chiral symmetries ) all pions massive

<latexit sha1_base64="y+Qqz7c4zIMb9nQPyBJmsRtS4Z0=">AAAB03icZZDLTsJAFIZPvWK9VV26aWTjirTEy8qkBBJdsABDAcNAMx3GOmF6SWdqJLUb49Zn8jl8ALf6CtZCTJB/c778/znJn+NGnAlpGB/Kyura+sZmaUvd3tnd29cODrsiTGJCbRLyMO67WFDOAmpLJjntRzHFvstpz53Uf/PeI40FC4OOnEZ06GMvYPeMYJlbjnaHGhQJEqfNzEGSPsm0XW9k6pWOROI7Nf06n25ay3TkMu8ZRYI5zREaY8+jsa52/tI8KPh2vjmqOlrZqBiF9GUw51C2SlCo5WgEjUOS+DSQhGMhBqYRyWGKY8kIp5mKEkEjTCbYoynx3Zh5D3LBHeQYYJ+KYVo8ZvGEJ3KaqXkr83+HZehWK+ZF5bx9VrasWT0owTGcwCmYcAkW3EALbCDwDp/wBd+KraTKi/I6W11R5jdHsCDl7QcUToUg</latexit>
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<latexit sha1_base64="9Mnsh40OgaAZQLBcuC8dh0iE/oU=">AAABhHicZY/NSsNAFIXvVK0x/kVduhG7cSEhsa1uRAIFcVmhaQtNCZPxGodOfpiZiCXkNdzqa/k21rab2LP6OPceOCfKBVfacX5IY2t7p7lr7Jn7B4dHx9bJ6VBlhWTos0xkchxRhYKn6GuuBY5ziTSJBI6iWe/vPnpHqXiWDvQ8x2lC45S/ckb1wgoCjR+67D0OqrAdWi3Hdpa62AR3DS3PgKX6ocWCl4wVCaaaCarUxHVyPS2p1JwJrMygUJhTNqMxliyJJI/fdM2dLDClCappuVxSj4hCzytz0cr932EThje2e2t3nzst735VDww4h0u4AhfuwIMn6IMPDHL4hC/4Jk1yTdqku3ptkHXmDGoiD7+VEGXG</latexit>

CFT3

<latexit sha1_base64="XYdhL1Iglvbuf7iB1GETMwRuIRk=">AAABhHicZY/NTsJAFIXvoCLWP9SlGyMbF6ZpBXRjDImauITEAgklzXS81gnTn8zcGknDa7jV1/JtRGBTOasv596TnBNmShpynB9W2djcqm7Xdqzdvf2Dw/rRcd+kuRboiVSlehhyg0om6JEkhcNMI49DhYNwcv93H7yjNjJNnmma4TjmUSJfpeA0t3yf8IOK3uPDLGgG9YZjOwudrYO7gkanBgt1g7rwX1KRx5iQUNyYketkNC64JikUziw/N5hxMeERFiIOtYzeqOSO5pjwGM24WCwpR1RO05k1b+X+77AO/SvbvbbbvVajc7usBzU4hXO4ABduoANP0AUPBGTwCV/wzarskjVZe/laYavMCZTE7n4BkeNlww==</latexit>

QED3
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="lEX1r4rHELKLb6P7yIf36vFT//c=">AAABgnicZY9LT4NAFIXv1KqIL9SlGyIb44KAz01NSNy4rIm0jYWQYbzipMMjzGDSkP4Lt/q//Dci7QZ7Vl/OvSc5Jy4El8pxfkhvo7+5ta3t6Lt7+weHxtHxSOZVydBnucjLSUwlCp6hr7gSOClKpGkscBzPHv7u4w8sJc+zZzUvMExpkvE3zqhqrJc0CgrJzXvTiQzLsZ1W5jq4K7A8DVoNI4MFrzmrUswUE1TKqesUKqxpqTgTuNCDSmJB2YwmWLM0LnnyrjrutMGMpijDut3RjYhKzRd608r932EdRpe2e2vfPF1b3mBZDzQ4hTM4BxfuwINHGIIPDDL4hC/4Jn1yQVxytXztkVXmBDoig1+9qmRL</latexit>

m = 0

<latexit sha1_base64="TOPawoMky4lQDF/zFnsxqYw9LCY=">AAABjXicZY9LT8JAFIXv4KvWB1WWbohsXJHWCG6IIXGhGxNM5JEAIdPxghOmj8zcKqTpb3GrP8l/Yy1skLP6cu49yTl+rKQh1/1hpZ3dvf0D69A+Oj45LTtn5z0TJVpgV0Qq0gOfG1QyxC5JUjiINfLAV9j35/d/9/47aiOj8IWWMY4DPgvlVApOuTVxKiPCBaVTjVh94osPVCqbODW37haqboO3hlrbgkKdiSNGr5FIAgxJKG7M0HNjGqdckxQKM3uUGIy5mPMZpiLwtZy90YY7zDHkAZpxWkzajKiElpmdt/L+d9iG3nXda9Ybzze1dmtVDyy4gEu4Ag9uoQ2P0IEuCFjCJ3zBNyuzBmuxu9Vria0zFdgQe/gFmoBpag==</latexit>

free Maxwell
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="158lIh23vXy8Jwkj3XZLdBnDDOg=">AAABhHicZY/NSsNAFIXvVK01/kVduglmIyIhsVY3UgpuXFYwbaEJYTJe49CZZMhMhFL6Gm71tXwba9pN7Vl9nHsPnJMqwbXx/R/S2Nreae629qz9g8OjY/vkdKCLqmQYskIU5SilGgXPMTTcCBypEqlMBQ7TyePfffiBpeZF/mKmCmNJs5y/cUbNwopkEinNna4jk6vEdn3Pr+VsQrACt9eCWv3EZtFrwSqJuWGCaj0OfGXiGS0NZwLnVlRpVJRNaIYzJtOSZ+9mzR0vMKcSdTyrl6xHRGWmc2vRKvjfYRMGN15w53Web93ew7IetOAcLuASAriHHjxBH0JgoOATvuCbNMk1aZPO8rVBVpkzWBPp/gLlO2Um</latexit>

m > m⇤

<latexit sha1_base64="VstYi3aOmI1BqxPDmi/3sV6Ruq0=">AAABw3icZZBLS8NAFIVv6qvGV9Slm2K7cFWSQiu4ClRBdy3YBzSlzEyvcchkEjIToYT8Jn+NCzf6VxzbgtSe1cede84cLk0FV9p1P63Kzu7e/kH10D46Pjk9c84vhirJM4YDlogkG1OiUHCJA821wHGaIYmpwBGNur/vozfMFE/ks16kOI1JKPkLZ0Sb0cx5CiiGXBYxlzwlIZYTPS3aXJZ2I6C5EKgbtX73/s4OZEJNcFQY4HKOUpcByvmfcebU3aa7VG0bvDXU/Sos1Zs5LJgnLI9NFBNEqYnnpuZzkmnOBJZ2kCtMCYtMeMFimvHwVW9MJwYliVFNi+UhNi0i14vSNq28/x22Ydhqep1mu9+q+/6qHlThCq7hBjy4BR8eoQcDYPAOH/AF39aDFVmZpVerFWvtuYQNWeUPBcZ/3g==</latexit>

• QCD:

<latexit sha1_base64="dn/5MZlpVssekswktd8eWSesiVU=">AAAB0XicZZDLSsNAFIZP6q3GW9Slm2K7cFWSSiu4CujCZUV7gaaUmekxDp1MQmYilhAQtz6TD+Larb6DY1uQ2n/1cS7/+Tk0EVxp1/2wSmvrG5tb5W17Z3dv/8A5POqqOEsZdlgs4rRPiULBJXY01wL7SYokogJ7dHL12+89Yap4LO/1NMFhRELJHzgj2pRGTi+gGHKZR1zyhIRYDPQwb3JZ2LWAZkKgrlXOrysszqTGFJ9JlAi8tAMZU3NmkhvgcoxSFwHK8Z/NyKm6dXemyip4C6j6ZZipPXJYMI5ZFhkrJohSA89NTBSSas4EFnaQKUwImxjznEU05eGjXqoODEoSoRrms7csr4hMTwvbpPL+Z1iFbqPuterN20bV9+fxoAwncApn4MEF+HADbegAg3f4hC/4tu6sqfVivc5HS9Zi5xiWZL39AN5dhhU=</latexit>

• 3D counterexample:



Dangerously Irrelevant
<latexit sha1_base64="udBP9i7/0iGVaylmhjsnnaEYHGY=">AAAB3nicZZC7TsMwFIZPyq2EW4CRJaIdmKqkUmGNxMLAUBC9iKYKtuMGq4kTbAepirKyIVaeiTfgLVhhwr1IqPSf/nN8zn8+GWcxk8pxPo3K2vrG5lZ129zZ3ds/sA6PujLNBaEdksap6GMkacw47SimYtrPBEUJjmkPjy+n771nKiRL+Z2aZHSYoIizESNI6VZghT6mEeNFwjjLUETLgRoWLcZLs34fFM3r0vYVS6i0p9VtWbdHqcAslPZTjsTYTpCUps9TrG+OC20YDylXpU95+JcZWDWn4cxkrxp3YWpeFWZqBxbxw5TkiY4isT4xcJ1McyGhGIlpafq5pBkiYx1ekAQLFj2qpe5AW44097CY/dHySpyrSWlqKvc/w6rpNhvueaN106x53hwPqnACp3AGLlyAB1fQhg4Q+IAv+IYf48F4MV6Nt/loxVjsHMOSjPdfVUOLGQ==</latexit>

Z2L ⇥ Z2R forbids quark mass
<latexit sha1_base64="Xv2VCTGAyEbES3TsYj9xtnNjfdY=">AAAB+HicZZC5TsNAEIZ3OYO5wtHRWCQFVWQjAW0EDSUgQpDiKFpvhmSUPazdNShY5lnoEC1vQ8+DsAmRUOCvPs3xz69JM4HWRdEnXVhcWl5ZrawF6xubW9vVnd07q3PDocW10OY+ZRYEKmg5dALuMwNMpgLa6ehi0m8/grGo1a0bZ9CVbKDwATlzvtSrviQpDFAVEhVmbABlx3WLE1RlcO5tRjbkWjlUuc49DtEwEdqxlOAMgg3qyQ0Oho4Zo5/qIRMizLyrDSWzFh8hSJROJzaFB1R9UK5MQPV/r/WqtagRTRX+h3gGtWaFTHXVq/Kkr3kuvRUX/konjjKfmBmHXEAZJLmFjPGRNy+4TM0k3ly141ExCbZbTL83vyJyNy4Dnyr+m+E/3B034tPGyfVxrdn8iUcq5IAckiMSkzPSJJfkirQIJ180oHt0nz7TV/pG339GF+hsZ4/MiX58AwPYk/o=</latexit>

Breaks continuous chiral symmetries ) all pions massive

<latexit sha1_base64="y+Qqz7c4zIMb9nQPyBJmsRtS4Z0=">AAAB03icZZDLTsJAFIZPvWK9VV26aWTjirTEy8qkBBJdsABDAcNAMx3GOmF6SWdqJLUb49Zn8jl8ALf6CtZCTJB/c778/znJn+NGnAlpGB/Kyura+sZmaUvd3tnd29cODrsiTGJCbRLyMO67WFDOAmpLJjntRzHFvstpz53Uf/PeI40FC4OOnEZ06GMvYPeMYJlbjnaHGhQJEqfNzEGSPsm0XW9k6pWOROI7Nf06n25ay3TkMu8ZRYI5zREaY8+jsa52/tI8KPh2vjmqOlrZqBiF9GUw51C2SlCo5WgEjUOS+DSQhGMhBqYRyWGKY8kIp5mKEkEjTCbYoynx3Zh5D3LBHeQYYJ+KYVo8ZvGEJ3KaqXkr83+HZehWK+ZF5bx9VrasWT0owTGcwCmYcAkW3EALbCDwDp/wBd+KraTKi/I6W11R5jdHsCDl7QcUToUg</latexit>
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<latexit sha1_base64="9Mnsh40OgaAZQLBcuC8dh0iE/oU=">AAABhHicZY/NSsNAFIXvVK0x/kVduhG7cSEhsa1uRAIFcVmhaQtNCZPxGodOfpiZiCXkNdzqa/k21rab2LP6OPceOCfKBVfacX5IY2t7p7lr7Jn7B4dHx9bJ6VBlhWTos0xkchxRhYKn6GuuBY5ziTSJBI6iWe/vPnpHqXiWDvQ8x2lC45S/ckb1wgoCjR+67D0OqrAdWi3Hdpa62AR3DS3PgKX6ocWCl4wVCaaaCarUxHVyPS2p1JwJrMygUJhTNqMxliyJJI/fdM2dLDClCappuVxSj4hCzytz0cr932EThje2e2t3nzst735VDww4h0u4AhfuwIMn6IMPDHL4hC/4Jk1yTdqku3ptkHXmDGoiD7+VEGXG</latexit>

CFT3

<latexit sha1_base64="XYdhL1Iglvbuf7iB1GETMwRuIRk=">AAABhHicZY/NTsJAFIXvoCLWP9SlGyMbF6ZpBXRjDImauITEAgklzXS81gnTn8zcGknDa7jV1/JtRGBTOasv596TnBNmShpynB9W2djcqm7Xdqzdvf2Dw/rRcd+kuRboiVSlehhyg0om6JEkhcNMI49DhYNwcv93H7yjNjJNnmma4TjmUSJfpeA0t3yf8IOK3uPDLGgG9YZjOwudrYO7gkanBgt1g7rwX1KRx5iQUNyYketkNC64JikUziw/N5hxMeERFiIOtYzeqOSO5pjwGM24WCwpR1RO05k1b+X+77AO/SvbvbbbvVajc7usBzU4hXO4ABduoANP0AUPBGTwCV/wzarskjVZe/laYavMCZTE7n4BkeNlww==</latexit>

QED3
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="lEX1r4rHELKLb6P7yIf36vFT//c=">AAABgnicZY9LT4NAFIXv1KqIL9SlGyIb44KAz01NSNy4rIm0jYWQYbzipMMjzGDSkP4Lt/q//Dci7QZ7Vl/OvSc5Jy4El8pxfkhvo7+5ta3t6Lt7+weHxtHxSOZVydBnucjLSUwlCp6hr7gSOClKpGkscBzPHv7u4w8sJc+zZzUvMExpkvE3zqhqrJc0CgrJzXvTiQzLsZ1W5jq4K7A8DVoNI4MFrzmrUswUE1TKqesUKqxpqTgTuNCDSmJB2YwmWLM0LnnyrjrutMGMpijDut3RjYhKzRd608r932EdRpe2e2vfPF1b3mBZDzQ4hTM4BxfuwINHGIIPDDL4hC/4Jn1yQVxytXztkVXmBDoig1+9qmRL</latexit>

m = 0

<latexit sha1_base64="TOPawoMky4lQDF/zFnsxqYw9LCY=">AAABjXicZY9LT8JAFIXv4KvWB1WWbohsXJHWCG6IIXGhGxNM5JEAIdPxghOmj8zcKqTpb3GrP8l/Yy1skLP6cu49yTl+rKQh1/1hpZ3dvf0D69A+Oj45LTtn5z0TJVpgV0Qq0gOfG1QyxC5JUjiINfLAV9j35/d/9/47aiOj8IWWMY4DPgvlVApOuTVxKiPCBaVTjVh94osPVCqbODW37haqboO3hlrbgkKdiSNGr5FIAgxJKG7M0HNjGqdckxQKM3uUGIy5mPMZpiLwtZy90YY7zDHkAZpxWkzajKiElpmdt/L+d9iG3nXda9Ybzze1dmtVDyy4gEu4Ag9uoQ2P0IEuCFjCJ3zBNyuzBmuxu9Vria0zFdgQe/gFmoBpag==</latexit>

free Maxwell
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="158lIh23vXy8Jwkj3XZLdBnDDOg=">AAABhHicZY/NSsNAFIXvVK01/kVduglmIyIhsVY3UgpuXFYwbaEJYTJe49CZZMhMhFL6Gm71tXwba9pN7Vl9nHsPnJMqwbXx/R/S2Nreae629qz9g8OjY/vkdKCLqmQYskIU5SilGgXPMTTcCBypEqlMBQ7TyePfffiBpeZF/mKmCmNJs5y/cUbNwopkEinNna4jk6vEdn3Pr+VsQrACt9eCWv3EZtFrwSqJuWGCaj0OfGXiGS0NZwLnVlRpVJRNaIYzJtOSZ+9mzR0vMKcSdTyrl6xHRGWmc2vRKvjfYRMGN15w53Web93ew7IetOAcLuASAriHHjxBH0JgoOATvuCbNMk1aZPO8rVBVpkzWBPp/gLlO2Um</latexit>

m > m⇤

<latexit sha1_base64="rjlwkUuhDNwhIfdxz8eMw5FP460=">AAABjHicZY9LS8NAFIXv1FeNWmNduil24yokUnWhQkAQlxXsA9pSJuNtHTp5MHNTWkL/ilv9S/4bY9pN7Fl9nHsPnBMkShpy3R9W2dnd2z+oHlpHxye1U/us3jVxqgV2RKxi3Q+4QSUj7JAkhf1EIw8Dhb1g9vR3781RGxlHb7RMcBTyaSQnUnDKrbFdHxIuKJtoxMYcBcV6NbabruMWamyDt4GmX4VC7bEthu+xSEOMSChuzMBzExplXJMUClfWMDWYcDHjU8xEGGg5/aCSO8gx4iGaUVYsKkdUSsuVlbfy/nfYhu614906N6+tpv+wrgdVuIBLuAIP7sCHF2hDBwQs4BO+4JvVWIvds8f1a4VtMudQEnv+BSKGaRk=</latexit>

free vector
<latexit sha1_base64="c1wc6CnIjBl1bRmWSYTwtbPOY4I=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkUBBXFZo2kITymS81qGTHzITsYS8hlt9Ld/GmHYTe1Yf594D54Sp4FLZ9g9pbWxutbe1HX13b//g0Dg6Hsokzxh6LBFJNg6pRMFj9BRXAsdphjQKBY7Cee/vPnrHTPIkHqhFikFEZzF/5YyqyvJ9hR+q6PQeBxfl1DBty651tg7OCkxXg1r9qcH8l4TlEcaKCSrlxLFTFRQ0U5wJLHU/l5hSNqczLFgUZnz2phrupMKYRiiDol7SjIhcLUq9auX877AOwyvLubW6zzeme7+sBxqcwjl0wIE7cOEJ+uABgxQ+4Qu+SZtckmvSXb62yCpzAg2Rh19NdmWF</latexit>

(CFT)

<latexit sha1_base64="VstYi3aOmI1BqxPDmi/3sV6Ruq0=">AAABw3icZZBLS8NAFIVv6qvGV9Slm2K7cFWSQiu4ClRBdy3YBzSlzEyvcchkEjIToYT8Jn+NCzf6VxzbgtSe1cede84cLk0FV9p1P63Kzu7e/kH10D46Pjk9c84vhirJM4YDlogkG1OiUHCJA821wHGaIYmpwBGNur/vozfMFE/ks16kOI1JKPkLZ0Sb0cx5CiiGXBYxlzwlIZYTPS3aXJZ2I6C5EKgbtX73/s4OZEJNcFQY4HKOUpcByvmfcebU3aa7VG0bvDXU/Sos1Zs5LJgnLI9NFBNEqYnnpuZzkmnOBJZ2kCtMCYtMeMFimvHwVW9MJwYliVFNi+UhNi0i14vSNq28/x22Ydhqep1mu9+q+/6qHlThCq7hBjy4BR8eoQcDYPAOH/AF39aDFVmZpVerFWvtuYQNWeUPBcZ/3g==</latexit>

• QCD:

<latexit sha1_base64="dn/5MZlpVssekswktd8eWSesiVU=">AAAB0XicZZDLSsNAFIZP6q3GW9Slm2K7cFWSSiu4CujCZUV7gaaUmekxDp1MQmYilhAQtz6TD+Larb6DY1uQ2n/1cS7/+Tk0EVxp1/2wSmvrG5tb5W17Z3dv/8A5POqqOEsZdlgs4rRPiULBJXY01wL7SYokogJ7dHL12+89Yap4LO/1NMFhRELJHzgj2pRGTi+gGHKZR1zyhIRYDPQwb3JZ2LWAZkKgrlXOrysszqTGFJ9JlAi8tAMZU3NmkhvgcoxSFwHK8Z/NyKm6dXemyip4C6j6ZZipPXJYMI5ZFhkrJohSA89NTBSSas4EFnaQKUwImxjznEU05eGjXqoODEoSoRrms7csr4hMTwvbpPL+Z1iFbqPuterN20bV9+fxoAwncApn4MEF+HADbegAg3f4hC/4tu6sqfVivc5HS9Zi5xiWZL39AN5dhhU=</latexit>

• 3D counterexample:



Dangerously Irrelevant
<latexit sha1_base64="udBP9i7/0iGVaylmhjsnnaEYHGY=">AAAB3nicZZC7TsMwFIZPyq2EW4CRJaIdmKqkUmGNxMLAUBC9iKYKtuMGq4kTbAepirKyIVaeiTfgLVhhwr1IqPSf/nN8zn8+GWcxk8pxPo3K2vrG5lZ129zZ3ds/sA6PujLNBaEdksap6GMkacw47SimYtrPBEUJjmkPjy+n771nKiRL+Z2aZHSYoIizESNI6VZghT6mEeNFwjjLUETLgRoWLcZLs34fFM3r0vYVS6i0p9VtWbdHqcAslPZTjsTYTpCUps9TrG+OC20YDylXpU95+JcZWDWn4cxkrxp3YWpeFWZqBxbxw5TkiY4isT4xcJ1McyGhGIlpafq5pBkiYx1ekAQLFj2qpe5AW44097CY/dHySpyrSWlqKvc/w6rpNhvueaN106x53hwPqnACp3AGLlyAB1fQhg4Q+IAv+IYf48F4MV6Nt/loxVjsHMOSjPdfVUOLGQ==</latexit>

Z2L ⇥ Z2R forbids quark mass
<latexit sha1_base64="Xv2VCTGAyEbES3TsYj9xtnNjfdY=">AAAB+HicZZC5TsNAEIZ3OYO5wtHRWCQFVWQjAW0EDSUgQpDiKFpvhmSUPazdNShY5lnoEC1vQ8+DsAmRUOCvPs3xz69JM4HWRdEnXVhcWl5ZrawF6xubW9vVnd07q3PDocW10OY+ZRYEKmg5dALuMwNMpgLa6ehi0m8/grGo1a0bZ9CVbKDwATlzvtSrviQpDFAVEhVmbABlx3WLE1RlcO5tRjbkWjlUuc49DtEwEdqxlOAMgg3qyQ0Oho4Zo5/qIRMizLyrDSWzFh8hSJROJzaFB1R9UK5MQPV/r/WqtagRTRX+h3gGtWaFTHXVq/Kkr3kuvRUX/konjjKfmBmHXEAZJLmFjPGRNy+4TM0k3ly141ExCbZbTL83vyJyNy4Dnyr+m+E/3B034tPGyfVxrdn8iUcq5IAckiMSkzPSJJfkirQIJ180oHt0nz7TV/pG339GF+hsZ4/MiX58AwPYk/o=</latexit>

Breaks continuous chiral symmetries ) all pions massive

<latexit sha1_base64="y+Qqz7c4zIMb9nQPyBJmsRtS4Z0=">AAAB03icZZDLTsJAFIZPvWK9VV26aWTjirTEy8qkBBJdsABDAcNAMx3GOmF6SWdqJLUb49Zn8jl8ALf6CtZCTJB/c778/znJn+NGnAlpGB/Kyura+sZmaUvd3tnd29cODrsiTGJCbRLyMO67WFDOAmpLJjntRzHFvstpz53Uf/PeI40FC4OOnEZ06GMvYPeMYJlbjnaHGhQJEqfNzEGSPsm0XW9k6pWOROI7Nf06n25ay3TkMu8ZRYI5zREaY8+jsa52/tI8KPh2vjmqOlrZqBiF9GUw51C2SlCo5WgEjUOS+DSQhGMhBqYRyWGKY8kIp5mKEkEjTCbYoynx3Zh5D3LBHeQYYJ+KYVo8ZvGEJ3KaqXkr83+HZehWK+ZF5bx9VrasWT0owTGcwCmYcAkW3EALbCDwDp/wBd+KraTKi/I6W11R5jdHsCDl7QcUToUg</latexit>
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<latexit sha1_base64="9Mnsh40OgaAZQLBcuC8dh0iE/oU=">AAABhHicZY/NSsNAFIXvVK0x/kVduhG7cSEhsa1uRAIFcVmhaQtNCZPxGodOfpiZiCXkNdzqa/k21rab2LP6OPceOCfKBVfacX5IY2t7p7lr7Jn7B4dHx9bJ6VBlhWTos0xkchxRhYKn6GuuBY5ziTSJBI6iWe/vPnpHqXiWDvQ8x2lC45S/ckb1wgoCjR+67D0OqrAdWi3Hdpa62AR3DS3PgKX6ocWCl4wVCaaaCarUxHVyPS2p1JwJrMygUJhTNqMxliyJJI/fdM2dLDClCappuVxSj4hCzytz0cr932EThje2e2t3nzst735VDww4h0u4AhfuwIMn6IMPDHL4hC/4Jk1yTdqku3ptkHXmDGoiD7+VEGXG</latexit>

CFT3

<latexit sha1_base64="XYdhL1Iglvbuf7iB1GETMwRuIRk=">AAABhHicZY/NTsJAFIXvoCLWP9SlGyMbF6ZpBXRjDImauITEAgklzXS81gnTn8zcGknDa7jV1/JtRGBTOasv596TnBNmShpynB9W2djcqm7Xdqzdvf2Dw/rRcd+kuRboiVSlehhyg0om6JEkhcNMI49DhYNwcv93H7yjNjJNnmma4TjmUSJfpeA0t3yf8IOK3uPDLGgG9YZjOwudrYO7gkanBgt1g7rwX1KRx5iQUNyYketkNC64JikUziw/N5hxMeERFiIOtYzeqOSO5pjwGM24WCwpR1RO05k1b+X+77AO/SvbvbbbvVajc7usBzU4hXO4ABduoANP0AUPBGTwCV/wzarskjVZe/laYavMCZTE7n4BkeNlww==</latexit>

QED3
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="lEX1r4rHELKLb6P7yIf36vFT//c=">AAABgnicZY9LT4NAFIXv1KqIL9SlGyIb44KAz01NSNy4rIm0jYWQYbzipMMjzGDSkP4Lt/q//Dci7QZ7Vl/OvSc5Jy4El8pxfkhvo7+5ta3t6Lt7+weHxtHxSOZVydBnucjLSUwlCp6hr7gSOClKpGkscBzPHv7u4w8sJc+zZzUvMExpkvE3zqhqrJc0CgrJzXvTiQzLsZ1W5jq4K7A8DVoNI4MFrzmrUswUE1TKqesUKqxpqTgTuNCDSmJB2YwmWLM0LnnyrjrutMGMpijDut3RjYhKzRd608r932EdRpe2e2vfPF1b3mBZDzQ4hTM4BxfuwINHGIIPDDL4hC/4Jn1yQVxytXztkVXmBDoig1+9qmRL</latexit>

m = 0

<latexit sha1_base64="TOPawoMky4lQDF/zFnsxqYw9LCY=">AAABjXicZY9LT8JAFIXv4KvWB1WWbohsXJHWCG6IIXGhGxNM5JEAIdPxghOmj8zcKqTpb3GrP8l/Yy1skLP6cu49yTl+rKQh1/1hpZ3dvf0D69A+Oj45LTtn5z0TJVpgV0Qq0gOfG1QyxC5JUjiINfLAV9j35/d/9/47aiOj8IWWMY4DPgvlVApOuTVxKiPCBaVTjVh94osPVCqbODW37haqboO3hlrbgkKdiSNGr5FIAgxJKG7M0HNjGqdckxQKM3uUGIy5mPMZpiLwtZy90YY7zDHkAZpxWkzajKiElpmdt/L+d9iG3nXda9Ybzze1dmtVDyy4gEu4Ag9uoQ2P0IEuCFjCJ3zBNyuzBmuxu9Vria0zFdgQe/gFmoBpag==</latexit>

free Maxwell
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="158lIh23vXy8Jwkj3XZLdBnDDOg=">AAABhHicZY/NSsNAFIXvVK01/kVduglmIyIhsVY3UgpuXFYwbaEJYTJe49CZZMhMhFL6Gm71tXwba9pN7Vl9nHsPnJMqwbXx/R/S2Nreae629qz9g8OjY/vkdKCLqmQYskIU5SilGgXPMTTcCBypEqlMBQ7TyePfffiBpeZF/mKmCmNJs5y/cUbNwopkEinNna4jk6vEdn3Pr+VsQrACt9eCWv3EZtFrwSqJuWGCaj0OfGXiGS0NZwLnVlRpVJRNaIYzJtOSZ+9mzR0vMKcSdTyrl6xHRGWmc2vRKvjfYRMGN15w53Web93ew7IetOAcLuASAriHHjxBH0JgoOATvuCbNMk1aZPO8rVBVpkzWBPp/gLlO2Um</latexit>

m > m⇤

<latexit sha1_base64="nfvvimcNnXXm4ePWkPzWgN2rhXQ=">AAABhHicdY9LS8NAFIXvVK21Plp16SbYjYiESfpSUCm4cVnBPqApYTJe69CZZMhMhFL6N9zq3/LfmLa66MKzOnz3Hu65kZbCWEq/SWFre6e4W9or7x8cHlWqxyd9k2Qpxx5PZJIOI2ZQihh7VliJQ50iU5HEQTR9WM4H75gakcTPdqZxrNgkFq+CM5ujQIWBNsK5c1R4GVZr1L25bvlN36EupW2/3loav93w646Xk6VqnRKs1A2rPHhJeKYwtlwyY0Ye1XY8Z6kVXOKiHGQGNeNTNsE5V1EqJm92g45yGzOFZjxffbIZkZmdLcp5q7/Tzv+m77tey20+NWqd23U9KMEZnMMFeNCGDjxCF3rAQcMHfMIXKZIrUifN9WqB/GZOYUPk/gcpnmVp</latexit>

m = m⇤
<latexit sha1_base64="KX1qKdtgTkVrLRGL11MbdZyzIWY=">AAABgHicdY9LT8JAFIXv4AvrA9SlG2I3rOq0vNSYSOLGJSYWSKAh0/GKE6aPdKZG0vAn3Oof89/Ygi668KxOvntP7rl+LIXSlH6Tytb2zu5edd84ODw6rtVPTocqShOOLo9klIx9plCKEF0ttMRxnCALfIkjf3FfzEdvmCgRhU96GaMXsHkoXgRnOkfjqcZ3nd2tZnWTWtdXXafjNKhFac9pdQvj9NpOq2HnpJDZr8Jag1mdT58jngYYai6ZUhObxtrLWKIFl7gypqnCmPEFm2PGAz8R81ddopPchixA5WXrL8oRmerlyshb/Z1u/G+GjmV3rc5j2+zfbupBFc7hAppgQw/68AADcIGDhA/4hC9SIU1ySezNaoX8Zs6gJHLzA/BqZLI=</latexit>

?
<latexit sha1_base64="rjlwkUuhDNwhIfdxz8eMw5FP460=">AAABjHicZY9LS8NAFIXv1FeNWmNduil24yokUnWhQkAQlxXsA9pSJuNtHTp5MHNTWkL/ilv9S/4bY9pN7Fl9nHsPnBMkShpy3R9W2dnd2z+oHlpHxye1U/us3jVxqgV2RKxi3Q+4QSUj7JAkhf1EIw8Dhb1g9vR3781RGxlHb7RMcBTyaSQnUnDKrbFdHxIuKJtoxMYcBcV6NbabruMWamyDt4GmX4VC7bEthu+xSEOMSChuzMBzExplXJMUClfWMDWYcDHjU8xEGGg5/aCSO8gx4iGaUVYsKkdUSsuVlbfy/nfYhu614906N6+tpv+wrgdVuIBLuAIP7sCHF2hDBwQs4BO+4JvVWIvds8f1a4VtMudQEnv+BSKGaRk=</latexit>

free vector
<latexit sha1_base64="c1wc6CnIjBl1bRmWSYTwtbPOY4I=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkUBBXFZo2kITymS81qGTHzITsYS8hlt9Ld/GmHYTe1Yf594D54Sp4FLZ9g9pbWxutbe1HX13b//g0Dg6Hsokzxh6LBFJNg6pRMFj9BRXAsdphjQKBY7Cee/vPnrHTPIkHqhFikFEZzF/5YyqyvJ9hR+q6PQeBxfl1DBty651tg7OCkxXg1r9qcH8l4TlEcaKCSrlxLFTFRQ0U5wJLHU/l5hSNqczLFgUZnz2phrupMKYRiiDol7SjIhcLUq9auX877AOwyvLubW6zzeme7+sBxqcwjl0wIE7cOEJ+uABgxQ+4Qu+SZtckmvSXb62yCpzAg2Rh19NdmWF</latexit>

(CFT)

<latexit sha1_base64="VstYi3aOmI1BqxPDmi/3sV6Ruq0=">AAABw3icZZBLS8NAFIVv6qvGV9Slm2K7cFWSQiu4ClRBdy3YBzSlzEyvcchkEjIToYT8Jn+NCzf6VxzbgtSe1cede84cLk0FV9p1P63Kzu7e/kH10D46Pjk9c84vhirJM4YDlogkG1OiUHCJA821wHGaIYmpwBGNur/vozfMFE/ks16kOI1JKPkLZ0Sb0cx5CiiGXBYxlzwlIZYTPS3aXJZ2I6C5EKgbtX73/s4OZEJNcFQY4HKOUpcByvmfcebU3aa7VG0bvDXU/Sos1Zs5LJgnLI9NFBNEqYnnpuZzkmnOBJZ2kCtMCYtMeMFimvHwVW9MJwYliVFNi+UhNi0i14vSNq28/x22Ydhqep1mu9+q+/6qHlThCq7hBjy4BR8eoQcDYPAOH/AF39aDFVmZpVerFWvtuYQNWeUPBcZ/3g==</latexit>

• QCD:

<latexit sha1_base64="dn/5MZlpVssekswktd8eWSesiVU=">AAAB0XicZZDLSsNAFIZP6q3GW9Slm2K7cFWSSiu4CujCZUV7gaaUmekxDp1MQmYilhAQtz6TD+Larb6DY1uQ2n/1cS7/+Tk0EVxp1/2wSmvrG5tb5W17Z3dv/8A5POqqOEsZdlgs4rRPiULBJXY01wL7SYokogJ7dHL12+89Yap4LO/1NMFhRELJHzgj2pRGTi+gGHKZR1zyhIRYDPQwb3JZ2LWAZkKgrlXOrysszqTGFJ9JlAi8tAMZU3NmkhvgcoxSFwHK8Z/NyKm6dXemyip4C6j6ZZipPXJYMI5ZFhkrJohSA89NTBSSas4EFnaQKUwImxjznEU05eGjXqoODEoSoRrms7csr4hMTwvbpPL+Z1iFbqPuterN20bV9+fxoAwncApn4MEF+HADbegAg3f4hC/4tu6sqfVivc5HS9Zi5xiWZL39AN5dhhU=</latexit>

• 3D counterexample:



Dangerously Irrelevant
<latexit sha1_base64="udBP9i7/0iGVaylmhjsnnaEYHGY=">AAAB3nicZZC7TsMwFIZPyq2EW4CRJaIdmKqkUmGNxMLAUBC9iKYKtuMGq4kTbAepirKyIVaeiTfgLVhhwr1IqPSf/nN8zn8+GWcxk8pxPo3K2vrG5lZ129zZ3ds/sA6PujLNBaEdksap6GMkacw47SimYtrPBEUJjmkPjy+n771nKiRL+Z2aZHSYoIizESNI6VZghT6mEeNFwjjLUETLgRoWLcZLs34fFM3r0vYVS6i0p9VtWbdHqcAslPZTjsTYTpCUps9TrG+OC20YDylXpU95+JcZWDWn4cxkrxp3YWpeFWZqBxbxw5TkiY4isT4xcJ1McyGhGIlpafq5pBkiYx1ekAQLFj2qpe5AW44097CY/dHySpyrSWlqKvc/w6rpNhvueaN106x53hwPqnACp3AGLlyAB1fQhg4Q+IAv+IYf48F4MV6Nt/loxVjsHMOSjPdfVUOLGQ==</latexit>

Z2L ⇥ Z2R forbids quark mass
<latexit sha1_base64="Xv2VCTGAyEbES3TsYj9xtnNjfdY=">AAAB+HicZZC5TsNAEIZ3OYO5wtHRWCQFVWQjAW0EDSUgQpDiKFpvhmSUPazdNShY5lnoEC1vQ8+DsAmRUOCvPs3xz69JM4HWRdEnXVhcWl5ZrawF6xubW9vVnd07q3PDocW10OY+ZRYEKmg5dALuMwNMpgLa6ehi0m8/grGo1a0bZ9CVbKDwATlzvtSrviQpDFAVEhVmbABlx3WLE1RlcO5tRjbkWjlUuc49DtEwEdqxlOAMgg3qyQ0Oho4Zo5/qIRMizLyrDSWzFh8hSJROJzaFB1R9UK5MQPV/r/WqtagRTRX+h3gGtWaFTHXVq/Kkr3kuvRUX/konjjKfmBmHXEAZJLmFjPGRNy+4TM0k3ly141ExCbZbTL83vyJyNy4Dnyr+m+E/3B034tPGyfVxrdn8iUcq5IAckiMSkzPSJJfkirQIJ180oHt0nz7TV/pG339GF+hsZ4/MiX58AwPYk/o=</latexit>

Breaks continuous chiral symmetries ) all pions massive

<latexit sha1_base64="y+Qqz7c4zIMb9nQPyBJmsRtS4Z0=">AAAB03icZZDLTsJAFIZPvWK9VV26aWTjirTEy8qkBBJdsABDAcNAMx3GOmF6SWdqJLUb49Zn8jl8ALf6CtZCTJB/c778/znJn+NGnAlpGB/Kyura+sZmaUvd3tnd29cODrsiTGJCbRLyMO67WFDOAmpLJjntRzHFvstpz53Uf/PeI40FC4OOnEZ06GMvYPeMYJlbjnaHGhQJEqfNzEGSPsm0XW9k6pWOROI7Nf06n25ay3TkMu8ZRYI5zREaY8+jsa52/tI8KPh2vjmqOlrZqBiF9GUw51C2SlCo5WgEjUOS+DSQhGMhBqYRyWGKY8kIp5mKEkEjTCbYoynx3Zh5D3LBHeQYYJ+KYVo8ZvGEJ3KaqXkr83+HZehWK+ZF5bx9VrasWT0owTGcwCmYcAkW3EALbCDwDp/wBd+KraTKi/I6W11R5jdHsCDl7QcUToUg</latexit>
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<latexit sha1_base64="9Mnsh40OgaAZQLBcuC8dh0iE/oU=">AAABhHicZY/NSsNAFIXvVK0x/kVduhG7cSEhsa1uRAIFcVmhaQtNCZPxGodOfpiZiCXkNdzqa/k21rab2LP6OPceOCfKBVfacX5IY2t7p7lr7Jn7B4dHx9bJ6VBlhWTos0xkchxRhYKn6GuuBY5ziTSJBI6iWe/vPnpHqXiWDvQ8x2lC45S/ckb1wgoCjR+67D0OqrAdWi3Hdpa62AR3DS3PgKX6ocWCl4wVCaaaCarUxHVyPS2p1JwJrMygUJhTNqMxliyJJI/fdM2dLDClCappuVxSj4hCzytz0cr932EThje2e2t3nzst735VDww4h0u4AhfuwIMn6IMPDHL4hC/4Jk1yTdqku3ptkHXmDGoiD7+VEGXG</latexit>

CFT3

<latexit sha1_base64="XYdhL1Iglvbuf7iB1GETMwRuIRk=">AAABhHicZY/NTsJAFIXvoCLWP9SlGyMbF6ZpBXRjDImauITEAgklzXS81gnTn8zcGknDa7jV1/JtRGBTOasv596TnBNmShpynB9W2djcqm7Xdqzdvf2Dw/rRcd+kuRboiVSlehhyg0om6JEkhcNMI49DhYNwcv93H7yjNjJNnmma4TjmUSJfpeA0t3yf8IOK3uPDLGgG9YZjOwudrYO7gkanBgt1g7rwX1KRx5iQUNyYketkNC64JikUziw/N5hxMeERFiIOtYzeqOSO5pjwGM24WCwpR1RO05k1b+X+77AO/SvbvbbbvVajc7usBzU4hXO4ABduoANP0AUPBGTwCV/wzarskjVZe/laYavMCZTE7n4BkeNlww==</latexit>

QED3
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="lEX1r4rHELKLb6P7yIf36vFT//c=">AAABgnicZY9LT4NAFIXv1KqIL9SlGyIb44KAz01NSNy4rIm0jYWQYbzipMMjzGDSkP4Lt/q//Dci7QZ7Vl/OvSc5Jy4El8pxfkhvo7+5ta3t6Lt7+weHxtHxSOZVydBnucjLSUwlCp6hr7gSOClKpGkscBzPHv7u4w8sJc+zZzUvMExpkvE3zqhqrJc0CgrJzXvTiQzLsZ1W5jq4K7A8DVoNI4MFrzmrUswUE1TKqesUKqxpqTgTuNCDSmJB2YwmWLM0LnnyrjrutMGMpijDut3RjYhKzRd608r932EdRpe2e2vfPF1b3mBZDzQ4hTM4BxfuwINHGIIPDDL4hC/4Jn1yQVxytXztkVXmBDoig1+9qmRL</latexit>

m = 0

<latexit sha1_base64="TOPawoMky4lQDF/zFnsxqYw9LCY=">AAABjXicZY9LT8JAFIXv4KvWB1WWbohsXJHWCG6IIXGhGxNM5JEAIdPxghOmj8zcKqTpb3GrP8l/Yy1skLP6cu49yTl+rKQh1/1hpZ3dvf0D69A+Oj45LTtn5z0TJVpgV0Qq0gOfG1QyxC5JUjiINfLAV9j35/d/9/47aiOj8IWWMY4DPgvlVApOuTVxKiPCBaVTjVh94osPVCqbODW37haqboO3hlrbgkKdiSNGr5FIAgxJKG7M0HNjGqdckxQKM3uUGIy5mPMZpiLwtZy90YY7zDHkAZpxWkzajKiElpmdt/L+d9iG3nXda9Ybzze1dmtVDyy4gEu4Ag9uoQ2P0IEuCFjCJ3zBNyuzBmuxu9Vria0zFdgQe/gFmoBpag==</latexit>

free Maxwell
<latexit sha1_base64="rkCDXFpa1LzWUHSAHJl+sYfPFCI=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkYAgLis2baEJZTJe69DJD5mJWEJew62+lm9jTLuJPauPc++Bc8JUcKls+4e01tY32pvalr69s7u3bxwcDmSSZww9logkG4VUouAxeoorgaM0QxqFAofh7P7vPnzHTPIk7qt5ikFEpzF/5YyqyvJ9hR+q6Dw/9M/KiWHall3rZBWcJZiuBrV6E4P5LwnLI4wVE1TKsWOnKihopjgTWOp+LjGlbEanWLAozPj0TTXccYUxjVAGRb2kGRG5mpd61cr532EVBheWc211n65M93ZRDzQ4hlPogAM34MIj9MADBil8whd8kzY5J5eku3htkWXmCBoid79fBmWV</latexit>

(SFT)

<latexit sha1_base64="158lIh23vXy8Jwkj3XZLdBnDDOg=">AAABhHicZY/NSsNAFIXvVK01/kVduglmIyIhsVY3UgpuXFYwbaEJYTJe49CZZMhMhFL6Gm71tXwba9pN7Vl9nHsPnJMqwbXx/R/S2Nreae629qz9g8OjY/vkdKCLqmQYskIU5SilGgXPMTTcCBypEqlMBQ7TyePfffiBpeZF/mKmCmNJs5y/cUbNwopkEinNna4jk6vEdn3Pr+VsQrACt9eCWv3EZtFrwSqJuWGCaj0OfGXiGS0NZwLnVlRpVJRNaIYzJtOSZ+9mzR0vMKcSdTyrl6xHRGWmc2vRKvjfYRMGN15w53Web93ew7IetOAcLuASAriHHjxBH0JgoOATvuCbNMk1aZPO8rVBVpkzWBPp/gLlO2Um</latexit>

m > m⇤

<latexit sha1_base64="nfvvimcNnXXm4ePWkPzWgN2rhXQ=">AAABhHicdY9LS8NAFIXvVK21Plp16SbYjYiESfpSUCm4cVnBPqApYTJe69CZZMhMhFL6N9zq3/LfmLa66MKzOnz3Hu65kZbCWEq/SWFre6e4W9or7x8cHlWqxyd9k2Qpxx5PZJIOI2ZQihh7VliJQ50iU5HEQTR9WM4H75gakcTPdqZxrNgkFq+CM5ujQIWBNsK5c1R4GVZr1L25bvlN36EupW2/3loav93w646Xk6VqnRKs1A2rPHhJeKYwtlwyY0Ye1XY8Z6kVXOKiHGQGNeNTNsE5V1EqJm92g45yGzOFZjxffbIZkZmdLcp5q7/Tzv+m77tey20+NWqd23U9KMEZnMMFeNCGDjxCF3rAQcMHfMIXKZIrUifN9WqB/GZOYUPk/gcpnmVp</latexit>

m = m⇤
<latexit sha1_base64="KX1qKdtgTkVrLRGL11MbdZyzIWY=">AAABgHicdY9LT8JAFIXv4AvrA9SlG2I3rOq0vNSYSOLGJSYWSKAh0/GKE6aPdKZG0vAn3Oof89/Ygi668KxOvntP7rl+LIXSlH6Tytb2zu5edd84ODw6rtVPTocqShOOLo9klIx9plCKEF0ttMRxnCALfIkjf3FfzEdvmCgRhU96GaMXsHkoXgRnOkfjqcZ3nd2tZnWTWtdXXafjNKhFac9pdQvj9NpOq2HnpJDZr8Jag1mdT58jngYYai6ZUhObxtrLWKIFl7gypqnCmPEFm2PGAz8R81ddopPchixA5WXrL8oRmerlyshb/Z1u/G+GjmV3rc5j2+zfbupBFc7hAppgQw/68AADcIGDhA/4hC9SIU1ySezNaoX8Zs6gJHLzA/BqZLI=</latexit>

?
<latexit sha1_base64="rjlwkUuhDNwhIfdxz8eMw5FP460=">AAABjHicZY9LS8NAFIXv1FeNWmNduil24yokUnWhQkAQlxXsA9pSJuNtHTp5MHNTWkL/ilv9S/4bY9pN7Fl9nHsPnBMkShpy3R9W2dnd2z+oHlpHxye1U/us3jVxqgV2RKxi3Q+4QSUj7JAkhf1EIw8Dhb1g9vR3781RGxlHb7RMcBTyaSQnUnDKrbFdHxIuKJtoxMYcBcV6NbabruMWamyDt4GmX4VC7bEthu+xSEOMSChuzMBzExplXJMUClfWMDWYcDHjU8xEGGg5/aCSO8gx4iGaUVYsKkdUSsuVlbfy/nfYhu614906N6+tpv+wrgdVuIBLuAIP7sCHF2hDBwQs4BO+4JvVWIvds8f1a4VtMudQEnv+BSKGaRk=</latexit>

free vector
<latexit sha1_base64="c1wc6CnIjBl1bRmWSYTwtbPOY4I=">AAABhHicZY/NSsNAFIXvVK0x/kVduhGzqSAhUasbkUBBXFZo2kITymS81qGTHzITsYS8hlt9Ld/GmHYTe1Yf594D54Sp4FLZ9g9pbWxutbe1HX13b//g0Dg6Hsokzxh6LBFJNg6pRMFj9BRXAsdphjQKBY7Cee/vPnrHTPIkHqhFikFEZzF/5YyqyvJ9hR+q6PQeBxfl1DBty651tg7OCkxXg1r9qcH8l4TlEcaKCSrlxLFTFRQ0U5wJLHU/l5hSNqczLFgUZnz2phrupMKYRiiDol7SjIhcLUq9auX877AOwyvLubW6zzeme7+sBxqcwjl0wIE7cOEJ+uABgxQ+4Qu+SZtckmvSXb62yCpzAg2Rh19NdmWF</latexit>

(CFT)

<latexit sha1_base64="Mf5nCUGCWMvXk56l/XnI4WN2Ieo=">AAABhHicdY/NSsNAFIXvVK0x/kVdugl2IyJlUm1toUjBjcsK9geaEibjtQ6dSYbMRCilr+FWX8u3MW110YVn9XHPPdxzYy2FsZR+k9LW9k5519lz9w8Oj469k9O+SfOMY4+nMs2GMTMoRYI9K6zEoc6QqVjiIJ4+LP3BO2ZGpMmznWkcKzZJxKvgzBajUEWhNsJv+yq6irwKrdJCjYa/hKBJgwJarWat1vKDlUVppePASt3I4+FLynOFieWSGTMKqLbjOcus4BIXbpgb1IxP2QTnXMWZmLzZjemowIQpNOP56pPNiMztbOEWrf5O+/9Dv1YNGtX6022l017XAwfO4QIuIYA76MAjdKEHHDR8wCd8kTK5Jjekvl4tkd/MGWyI3P8AH+plYQ==</latexit>

m < m⇤

<latexit sha1_base64="VstYi3aOmI1BqxPDmi/3sV6Ruq0=">AAABw3icZZBLS8NAFIVv6qvGV9Slm2K7cFWSQiu4ClRBdy3YBzSlzEyvcchkEjIToYT8Jn+NCzf6VxzbgtSe1cede84cLk0FV9p1P63Kzu7e/kH10D46Pjk9c84vhirJM4YDlogkG1OiUHCJA821wHGaIYmpwBGNur/vozfMFE/ks16kOI1JKPkLZ0Sb0cx5CiiGXBYxlzwlIZYTPS3aXJZ2I6C5EKgbtX73/s4OZEJNcFQY4HKOUpcByvmfcebU3aa7VG0bvDXU/Sos1Zs5LJgnLI9NFBNEqYnnpuZzkmnOBJZ2kCtMCYtMeMFimvHwVW9MJwYliVFNi+UhNi0i14vSNq28/x22Ydhqep1mu9+q+/6qHlThCq7hBjy4BR8eoQcDYPAOH/AF39aDFVmZpVerFWvtuYQNWeUPBcZ/3g==</latexit>

• QCD:

<latexit sha1_base64="dn/5MZlpVssekswktd8eWSesiVU=">AAAB0XicZZDLSsNAFIZP6q3GW9Slm2K7cFWSSiu4CujCZUV7gaaUmekxDp1MQmYilhAQtz6TD+Larb6DY1uQ2n/1cS7/+Tk0EVxp1/2wSmvrG5tb5W17Z3dv/8A5POqqOEsZdlgs4rRPiULBJXY01wL7SYokogJ7dHL12+89Yap4LO/1NMFhRELJHzgj2pRGTi+gGHKZR1zyhIRYDPQwb3JZ2LWAZkKgrlXOrysszqTGFJ9JlAi8tAMZU3NmkhvgcoxSFwHK8Z/NyKm6dXemyip4C6j6ZZipPXJYMI5ZFhkrJohSA89NTBSSas4EFnaQKUwImxjznEU05eGjXqoODEoSoRrms7csr4hMTwvbpPL+Z1iFbqPuterN20bV9+fxoAwncApn4MEF+HADbegAg3f4hC/4tu6sqfVivc5HS9Zi5xiWZL39AN5dhhU=</latexit>

• 3D counterexample:



<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

3D QED

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="5WZ+As3PBQxkFLW4m4LaJKu/6iw=">AAABzHicZZDLSsNAFIZPvNZ4i7p0E2wXrkpSqIKrgBtXpYq9QFPCZDqNh05mQmYilJCtz+SruHGrj+HYFqT2X32cy39+TpxxVNrzPqyt7Z3dvf3agX14dHxy6pyd95Uscsp6VHKZD2OiGEfBeho1Z8MsZySNORvEs/vf/uCV5QqleNbzjI1TkgicIiXalCLnKYxZgqJMUWBGElaN9Lhso6jsRieauqGWbohiqucNl2OK+s4OhYzNhVlpAMWECV2FTEz+HCKn7jW9hdxN8FdQD2qwUDdyaDiRtEiNFeVEqZHvZSYFyTVSzio7LBTLCJ0Z85KmcY7Ji16rjgwKkjI1LhcfWV/hhZ5Xtknl/8+wCf1W079pth9b9SBYxoMaXMIVXIMPtxDAA3ShBxTe4RO+4NvqWNoqrWo5umWtdi5gTdbbDxvmg7M=</latexit>

Nf !1 limit:

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="/Es9mRiJaMci8zx/GG40WRIPHM8=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2xUVIvHWjEHDjsgXTFtpQJuMxDp1cmJkUSugTuNWH81ncGNNuYv/Vx3/OD1+UC660636T1sbm1vaOsWvu7R8cHlnHJ32VFZJhwDKRyWFEFQqeYqC5FjjMJdIkEjiIpk9/98EMpeJZ+qLnOYYJjVP+xhnVVdV7nFi267h1ztfBW4HtG1CnO7HY+DVjRYKpZoIqNfLcXIcllZozgQtzXCjMKZvSGEuWRJLH77rRjipMaYIqLGv95kQUer4wKyvvv8M69K8d7965693a/sNSDww4g0togwcd8OEZuhAAA4QP+IQv+CEXpE2ulq8tstqcQiPk5hdqX2IM</latexit>=
<latexit sha1_base64="Vy19xlQV6wgOd3ZfnEc4FQDwpqE=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkXurGRcCNyxZMW2hDmYzHOHRyYWZSKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWhubW9s7xq65t39weGQdn/RVVkiGActEJocRVSh4ioHmWuAwl0iTSOAgmj793QczlIpn6Yue5xgmNE75G2dUV1XvemLZruPWOV8HbwW2b0Cd7sRi49eMFQmmmgmq1Mhzcx2WVGrOBC7McaEwp2xKYyxZEkkev+tGO6owpQmqsKz1mxNR6PnCrKy8/w7r0L9xvI5z37uz/celHhhwBpfQBg8ewIdn6EIADBA+4BO+4IdckDa5Wr62yGpzCo2Q219W5WH6</latexit>

+

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Vy19xlQV6wgOd3ZfnEc4FQDwpqE=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkXurGRcCNyxZMW2hDmYzHOHRyYWZSKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWhubW9s7xq65t39weGQdn/RVVkiGActEJocRVSh4ioHmWuAwl0iTSOAgmj793QczlIpn6Yue5xgmNE75G2dUV1XvemLZruPWOV8HbwW2b0Cd7sRi49eMFQmmmgmq1Mhzcx2WVGrOBC7McaEwp2xKYyxZEkkev+tGO6owpQmqsKz1mxNR6PnCrKy8/w7r0L9xvI5z37uz/celHhhwBpfQBg8ewIdn6EIADBA+4BO+4IdckDa5Wr62yGpzCo2Q219W5WH6</latexit>

+
<latexit sha1_base64="tqde0c8F6OSWRhKdY0Q1b7asmmg=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpCqIi4AblxVMG2hCmUyvcejkQWYilNA/4Vb/mP/GmHYTe1Yf594D58SF4FI5zg/RtrZ3dvf0fePg8Oj4xDw9G8m8Khn6LBd5GcRUouAZ+oorgUFRIk1jgeN4/vR3H39gKXmevapFgVFKk4y/cUZVYwVXvZDNciWnpuXYTqveJrhrsDwdWg2nJgtnOatSzBQTVMqJ6xQqqmmpOBO4NMJKYkHZnCZYszQuefKuOu6kwYymKKO6XdGNiEotlkbTyv3fYRNGN7Z7Z9++DCzvcVUPdLiAS+iDC/fgwTMMwQcGAj7hC76JRvrkmrirV42sM+fQEXn4BQb2Y9o=</latexit>

+ · · ·
<latexit sha1_base64="12n9PcP2A6Z1qxcQBuLdJ6+16ic=">AAABl3icZY9LS8NAFIXv1Fesj0ZdiQjBbipCSYqPjWBAkC5bsA9oapmMt3XoJBlmJkIJWflr3Oqv8d8Y225qz+rj3HvgnFAKro3r/pDSxubW9o61W97bPzis2EfHXZ2kimGHJSJR/ZBqFDzGjuFGYF8qpFEosBdOH//uvXdUmifxs5lJHEZ0EvMxZ9QU1sg+z/JA88gJxoqyzMsz+dJwrpygxWvyMh/ZVbfuzuWsg7eEqm/BXK2RzYLXhKURxoYJqvXAc6UZZlQZzgTm5SDVKCmb0glmLAoVn7yZFXdQYEwj1MNsPm41IlIzy8tFK+9/h3XoNurebf2mfV317xf1wIIzuIAaeHAHPjShBR1g8AGf8AXf5JQ8kCfSXLyWyDJzAisi7V/xD2ww</latexit>

⇠
1

p2 + ⇧(p)



<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

3D QED

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="5WZ+As3PBQxkFLW4m4LaJKu/6iw=">AAABzHicZZDLSsNAFIZPvNZ4i7p0E2wXrkpSqIKrgBtXpYq9QFPCZDqNh05mQmYilJCtz+SruHGrj+HYFqT2X32cy39+TpxxVNrzPqyt7Z3dvf3agX14dHxy6pyd95Uscsp6VHKZD2OiGEfBeho1Z8MsZySNORvEs/vf/uCV5QqleNbzjI1TkgicIiXalCLnKYxZgqJMUWBGElaN9Lhso6jsRieauqGWbohiqucNl2OK+s4OhYzNhVlpAMWECV2FTEz+HCKn7jW9hdxN8FdQD2qwUDdyaDiRtEiNFeVEqZHvZSYFyTVSzio7LBTLCJ0Z85KmcY7Ji16rjgwKkjI1LhcfWV/hhZ5Xtknl/8+wCf1W079pth9b9SBYxoMaXMIVXIMPtxDAA3ShBxTe4RO+4NvqWNoqrWo5umWtdi5gTdbbDxvmg7M=</latexit>

Nf !1 limit:

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="/Es9mRiJaMci8zx/GG40WRIPHM8=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2xUVIvHWjEHDjsgXTFtpQJuMxDp1cmJkUSugTuNWH81ncGNNuYv/Vx3/OD1+UC660636T1sbm1vaOsWvu7R8cHlnHJ32VFZJhwDKRyWFEFQqeYqC5FjjMJdIkEjiIpk9/98EMpeJZ+qLnOYYJjVP+xhnVVdV7nFi267h1ztfBW4HtG1CnO7HY+DVjRYKpZoIqNfLcXIcllZozgQtzXCjMKZvSGEuWRJLH77rRjipMaYIqLGv95kQUer4wKyvvv8M69K8d7965693a/sNSDww4g0togwcd8OEZuhAAA4QP+IQv+CEXpE2ulq8tstqcQiPk5hdqX2IM</latexit>=
<latexit sha1_base64="Vy19xlQV6wgOd3ZfnEc4FQDwpqE=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkXurGRcCNyxZMW2hDmYzHOHRyYWZSKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWhubW9s7xq65t39weGQdn/RVVkiGActEJocRVSh4ioHmWuAwl0iTSOAgmj793QczlIpn6Yue5xgmNE75G2dUV1XvemLZruPWOV8HbwW2b0Cd7sRi49eMFQmmmgmq1Mhzcx2WVGrOBC7McaEwp2xKYyxZEkkev+tGO6owpQmqsKz1mxNR6PnCrKy8/w7r0L9xvI5z37uz/celHhhwBpfQBg8ewIdn6EIADBA+4BO+4IdckDa5Wr62yGpzCo2Q219W5WH6</latexit>

+

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Vy19xlQV6wgOd3ZfnEc4FQDwpqE=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkXurGRcCNyxZMW2hDmYzHOHRyYWZSKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWhubW9s7xq65t39weGQdn/RVVkiGActEJocRVSh4ioHmWuAwl0iTSOAgmj793QczlIpn6Yue5xgmNE75G2dUV1XvemLZruPWOV8HbwW2b0Cd7sRi49eMFQmmmgmq1Mhzcx2WVGrOBC7McaEwp2xKYyxZEkkev+tGO6owpQmqsKz1mxNR6PnCrKy8/w7r0L9xvI5z37uz/celHhhwBpfQBg8ewIdn6EIADBA+4BO+4IdckDa5Wr62yGpzCo2Q219W5WH6</latexit>

+
<latexit sha1_base64="tqde0c8F6OSWRhKdY0Q1b7asmmg=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpCqIi4AblxVMG2hCmUyvcejkQWYilNA/4Vb/mP/GmHYTe1Yf594D58SF4FI5zg/RtrZ3dvf0fePg8Oj4xDw9G8m8Khn6LBd5GcRUouAZ+oorgUFRIk1jgeN4/vR3H39gKXmevapFgVFKk4y/cUZVYwVXvZDNciWnpuXYTqveJrhrsDwdWg2nJgtnOatSzBQTVMqJ6xQqqmmpOBO4NMJKYkHZnCZYszQuefKuOu6kwYymKKO6XdGNiEotlkbTyv3fYRNGN7Z7Z9++DCzvcVUPdLiAS+iDC/fgwTMMwQcGAj7hC76JRvrkmrirV42sM+fQEXn4BQb2Y9o=</latexit>

+ · · ·
<latexit sha1_base64="12n9PcP2A6Z1qxcQBuLdJ6+16ic=">AAABl3icZY9LS8NAFIXv1Fesj0ZdiQjBbipCSYqPjWBAkC5bsA9oapmMt3XoJBlmJkIJWflr3Oqv8d8Y225qz+rj3HvgnFAKro3r/pDSxubW9o61W97bPzis2EfHXZ2kimGHJSJR/ZBqFDzGjuFGYF8qpFEosBdOH//uvXdUmifxs5lJHEZ0EvMxZ9QU1sg+z/JA88gJxoqyzMsz+dJwrpygxWvyMh/ZVbfuzuWsg7eEqm/BXK2RzYLXhKURxoYJqvXAc6UZZlQZzgTm5SDVKCmb0glmLAoVn7yZFXdQYEwj1MNsPm41IlIzy8tFK+9/h3XoNurebf2mfV317xf1wIIzuIAaeHAHPjShBR1g8AGf8AXf5JQ8kCfSXLyWyDJzAisi7V/xD2ww</latexit>

⇠
1

p2 + ⇧(p)
<latexit sha1_base64="E2CQ69M5FqJvvVWiRYk71l1x2W0=">AAAB2HicZZDLSsNAGIX/eK3xFnXpZrCbFqEk9bZxUXDjSirYC3baMJlO45BJMmQmQgkBd+LWZ/IlfAW3+gDWtIvWntXHOf+Bw+9JwZW27U9jZXVtfWOztGVu7+zu7VsHh20VpwllLRqLOOl6RDHBI9bSXAvWlQkjoSdYxwtu/vLOM0sUj6MHPZasHxI/4iNOiZ5YrjXATV6RVYQVD5E/qKM7d2TicMwjjYaDMxRg3yfSxKOE0MzJswpWgmRBjk5R6GKpeHXOKUjOZblrle2aXQgtgzODcqMEhZquRfEwpmnIIk0FUarn2FL3M5JoTgXLTZwqJgkNiM8yGnoJ95/0gtubYERCpvpZ8Z3Fikj1ODcnq5z/G5ahXa85l7WL+/Ny43o6D0pwDCdQAQeuoAG30IQWUPiAL/iGH+PReDFejbfp6Yox6xzBgoz3XzHbhKo=</latexit>

⇧(p) ⇠ g2Nf
Z
d3k

1

(/k +m )(/k + /p +m )<latexit sha1_base64="u/JZwg3xBB3umGBOLrZ6ZR2VGqI=">AAABmnicdY+7TsNAEEXH4RXMy0AJhUUaqmhtQUg6CxoQEgpSXlIcrPVmkqyyfmh3jRRZbvkaWvgX/gYnQJGCWx3Nnau5E6aCK03Il1HZ2Nza3qnumnv7B4dH1vFJTyWZZNhliUjkIKQKBY+xq7kWOEgl0igU2A/nd0u//4pS8STu6EWKo4hOYz7hjOpyFFi2n8VjlKGkDHN/ls5orJMon7649lMwMYsisGqkTko1GvYSnCZxSmi1mq7bsp2VRUjNq8JK7cBi/jhhWYSxZoIqNXRIqkc5lZozgYXpZwpTyuZ0ijmLQsmnM702HZYY0wjVKF/9tx4RmV4UZtnq77T9P/TcutOoXz9f1Tzvpx5U4Qwu4BIcuAEP7qENXWDwBu/wAZ/GuXFrPBiPP6sV4zdzCmsyOt87gG7O</latexit> | {z }
<latexit sha1_base64="0xpOiIE2S/+5ckuoea7Pe1Or+Vg=">AAABf3icdY9LS8NAFIXv1FeMr6hLN8EsdBUmxcYGFApuXFawTaEpZTJe69DJg8xEKCE/wq3+Mv+NaauLLjyrj3vu4Z4b51IoTek3aW1t7+zuGfvmweHR8Yl1ejZUWVlwHPBMZsUoZgqlSHGghZY4ygtkSSwxjOcPSz98x0KJLH3WixwnCZul4lVwpptRWNX3diTZ1HKoSxv5vr0Er0u9BoKg224HtreyKHV6BqzUn1o8esl4mWCquWRKjT2a60nFCi24xNqMSoU543M2w4oncSFmb3pjOm4wZQmqSbV6YjMiS72ozabV32n7fxi2Xc93O083Tu9uXQ8MuIBLuAYPbqEHj9CHAXCYwwd8whch5Iq4hK5XW+Q3cw4bIsEP04Jjxw==</latexit>

= �

<latexit sha1_base64="6Ai6yIxpVZAOLFvx+3hFfhecoS4=">AAACCHicdZC7TsMwFIbtcivhFmCDxaIIMVVJxWVhqMTCWCR6kepSOe5psOokVuwgVWlfgIFnYUOsvAXvwQMQkoJUKv7Fv845n/0fe0oKbRznA5eWlldW18rr1sbm1vaOvbvX0lESc2jySEZxx2MapAihaYSR0FExsMCT0PZG19/99iPEWkThnRkr6AXMD8VQcGayUt9+ploEhEpG1H2NUA98EaY8u1BPLToQWkk21mYsgdBhzHjqTtOJmkzJCckOQn2fBH2qtCAWpV3XUab3H1bM/ZJSzkiLQjj4ebJvV5yqk4ssGndmKvUyytXo25wOIp4EEBoumdZFhpTFRnAJ2Q6JBsX4iPmQ8sCLhf9g5qrdzIYsAN1L89+cR2Rixnkq92+GRdOqVd2L6vntWaV+VcRDZXSIjtApctElqqMb1EBNxNEnPsAVfIyf8At+xW/FaAnPmH00J/z+BeQkl3M=</latexit>

⇠ �p2

8
>><

>>:

1

|p| |p|� m 

1

m 
|p|⌧ m 



<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

3D QED

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="5WZ+As3PBQxkFLW4m4LaJKu/6iw=">AAABzHicZZDLSsNAFIZPvNZ4i7p0E2wXrkpSqIKrgBtXpYq9QFPCZDqNh05mQmYilJCtz+SruHGrj+HYFqT2X32cy39+TpxxVNrzPqyt7Z3dvf3agX14dHxy6pyd95Uscsp6VHKZD2OiGEfBeho1Z8MsZySNORvEs/vf/uCV5QqleNbzjI1TkgicIiXalCLnKYxZgqJMUWBGElaN9Lhso6jsRieauqGWbohiqucNl2OK+s4OhYzNhVlpAMWECV2FTEz+HCKn7jW9hdxN8FdQD2qwUDdyaDiRtEiNFeVEqZHvZSYFyTVSzio7LBTLCJ0Z85KmcY7Ji16rjgwKkjI1LhcfWV/hhZ5Xtknl/8+wCf1W079pth9b9SBYxoMaXMIVXIMPtxDAA3ShBxTe4RO+4NvqWNoqrWo5umWtdi5gTdbbDxvmg7M=</latexit>

Nf !1 limit:

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="/Es9mRiJaMci8zx/GG40WRIPHM8=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2xUVIvHWjEHDjsgXTFtpQJuMxDp1cmJkUSugTuNWH81ncGNNuYv/Vx3/OD1+UC660636T1sbm1vaOsWvu7R8cHlnHJ32VFZJhwDKRyWFEFQqeYqC5FjjMJdIkEjiIpk9/98EMpeJZ+qLnOYYJjVP+xhnVVdV7nFi267h1ztfBW4HtG1CnO7HY+DVjRYKpZoIqNfLcXIcllZozgQtzXCjMKZvSGEuWRJLH77rRjipMaYIqLGv95kQUer4wKyvvv8M69K8d7965693a/sNSDww4g0togwcd8OEZuhAAA4QP+IQv+CEXpE2ulq8tstqcQiPk5hdqX2IM</latexit>=
<latexit sha1_base64="Vy19xlQV6wgOd3ZfnEc4FQDwpqE=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkXurGRcCNyxZMW2hDmYzHOHRyYWZSKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWhubW9s7xq65t39weGQdn/RVVkiGActEJocRVSh4ioHmWuAwl0iTSOAgmj793QczlIpn6Yue5xgmNE75G2dUV1XvemLZruPWOV8HbwW2b0Cd7sRi49eMFQmmmgmq1Mhzcx2WVGrOBC7McaEwp2xKYyxZEkkev+tGO6owpQmqsKz1mxNR6PnCrKy8/w7r0L9xvI5z37uz/celHhhwBpfQBg8ewIdn6EIADBA+4BO+4IdckDa5Wr62yGpzCo2Q219W5WH6</latexit>

+

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Vy19xlQV6wgOd3ZfnEc4FQDwpqE=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkXurGRcCNyxZMW2hDmYzHOHRyYWZSKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWhubW9s7xq65t39weGQdn/RVVkiGActEJocRVSh4ioHmWuAwl0iTSOAgmj793QczlIpn6Yue5xgmNE75G2dUV1XvemLZruPWOV8HbwW2b0Cd7sRi49eMFQmmmgmq1Mhzcx2WVGrOBC7McaEwp2xKYyxZEkkev+tGO6owpQmqsKz1mxNR6PnCrKy8/w7r0L9xvI5z37uz/celHhhwBpfQBg8ewIdn6EIADBA+4BO+4IdckDa5Wr62yGpzCo2Q219W5WH6</latexit>

+
<latexit sha1_base64="tqde0c8F6OSWRhKdY0Q1b7asmmg=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpCqIi4AblxVMG2hCmUyvcejkQWYilNA/4Vb/mP/GmHYTe1Yf594D58SF4FI5zg/RtrZ3dvf0fePg8Oj4xDw9G8m8Khn6LBd5GcRUouAZ+oorgUFRIk1jgeN4/vR3H39gKXmevapFgVFKk4y/cUZVYwVXvZDNciWnpuXYTqveJrhrsDwdWg2nJgtnOatSzBQTVMqJ6xQqqmmpOBO4NMJKYkHZnCZYszQuefKuOu6kwYymKKO6XdGNiEotlkbTyv3fYRNGN7Z7Z9++DCzvcVUPdLiAS+iDC/fgwTMMwQcGAj7hC76JRvrkmrirV42sM+fQEXn4BQb2Y9o=</latexit>

+ · · ·
<latexit sha1_base64="12n9PcP2A6Z1qxcQBuLdJ6+16ic=">AAABl3icZY9LS8NAFIXv1Fesj0ZdiQjBbipCSYqPjWBAkC5bsA9oapmMt3XoJBlmJkIJWflr3Oqv8d8Y225qz+rj3HvgnFAKro3r/pDSxubW9o61W97bPzis2EfHXZ2kimGHJSJR/ZBqFDzGjuFGYF8qpFEosBdOH//uvXdUmifxs5lJHEZ0EvMxZ9QU1sg+z/JA88gJxoqyzMsz+dJwrpygxWvyMh/ZVbfuzuWsg7eEqm/BXK2RzYLXhKURxoYJqvXAc6UZZlQZzgTm5SDVKCmb0glmLAoVn7yZFXdQYEwj1MNsPm41IlIzy8tFK+9/h3XoNurebf2mfV317xf1wIIzuIAaeHAHPjShBR1g8AGf8AXf5JQ8kCfSXLyWyDJzAisi7V/xD2ww</latexit>

⇠
1

p2 + ⇧(p)
<latexit sha1_base64="E2CQ69M5FqJvvVWiRYk71l1x2W0=">AAAB2HicZZDLSsNAGIX/eK3xFnXpZrCbFqEk9bZxUXDjSirYC3baMJlO45BJMmQmQgkBd+LWZ/IlfAW3+gDWtIvWntXHOf+Bw+9JwZW27U9jZXVtfWOztGVu7+zu7VsHh20VpwllLRqLOOl6RDHBI9bSXAvWlQkjoSdYxwtu/vLOM0sUj6MHPZasHxI/4iNOiZ5YrjXATV6RVYQVD5E/qKM7d2TicMwjjYaDMxRg3yfSxKOE0MzJswpWgmRBjk5R6GKpeHXOKUjOZblrle2aXQgtgzODcqMEhZquRfEwpmnIIk0FUarn2FL3M5JoTgXLTZwqJgkNiM8yGnoJ95/0gtubYERCpvpZ8Z3Fikj1ODcnq5z/G5ahXa85l7WL+/Ny43o6D0pwDCdQAQeuoAG30IQWUPiAL/iGH+PReDFejbfp6Yox6xzBgoz3XzHbhKo=</latexit>

⇧(p) ⇠ g2Nf
Z
d3k

1

(/k +m )(/k + /p +m )<latexit sha1_base64="u/JZwg3xBB3umGBOLrZ6ZR2VGqI=">AAABmnicdY+7TsNAEEXH4RXMy0AJhUUaqmhtQUg6CxoQEgpSXlIcrPVmkqyyfmh3jRRZbvkaWvgX/gYnQJGCWx3Nnau5E6aCK03Il1HZ2Nza3qnumnv7B4dH1vFJTyWZZNhliUjkIKQKBY+xq7kWOEgl0igU2A/nd0u//4pS8STu6EWKo4hOYz7hjOpyFFi2n8VjlKGkDHN/ls5orJMon7649lMwMYsisGqkTko1GvYSnCZxSmi1mq7bsp2VRUjNq8JK7cBi/jhhWYSxZoIqNXRIqkc5lZozgYXpZwpTyuZ0ijmLQsmnM702HZYY0wjVKF/9tx4RmV4UZtnq77T9P/TcutOoXz9f1Tzvpx5U4Qwu4BIcuAEP7qENXWDwBu/wAZ/GuXFrPBiPP6sV4zdzCmsyOt87gG7O</latexit> | {z }
<latexit sha1_base64="0xpOiIE2S/+5ckuoea7Pe1Or+Vg=">AAABf3icdY9LS8NAFIXv1FeMr6hLN8EsdBUmxcYGFApuXFawTaEpZTJe69DJg8xEKCE/wq3+Mv+NaauLLjyrj3vu4Z4b51IoTek3aW1t7+zuGfvmweHR8Yl1ejZUWVlwHPBMZsUoZgqlSHGghZY4ygtkSSwxjOcPSz98x0KJLH3WixwnCZul4lVwpptRWNX3diTZ1HKoSxv5vr0Er0u9BoKg224HtreyKHV6BqzUn1o8esl4mWCquWRKjT2a60nFCi24xNqMSoU543M2w4oncSFmb3pjOm4wZQmqSbV6YjMiS72ozabV32n7fxi2Xc93O083Tu9uXQ8MuIBLuAYPbqEHj9CHAXCYwwd8whch5Iq4hK5XW+Q3cw4bIsEP04Jjxw==</latexit>

= �

<latexit sha1_base64="6Ai6yIxpVZAOLFvx+3hFfhecoS4=">AAACCHicdZC7TsMwFIbtcivhFmCDxaIIMVVJxWVhqMTCWCR6kepSOe5psOokVuwgVWlfgIFnYUOsvAXvwQMQkoJUKv7Fv845n/0fe0oKbRznA5eWlldW18rr1sbm1vaOvbvX0lESc2jySEZxx2MapAihaYSR0FExsMCT0PZG19/99iPEWkThnRkr6AXMD8VQcGayUt9+ploEhEpG1H2NUA98EaY8u1BPLToQWkk21mYsgdBhzHjqTtOJmkzJCckOQn2fBH2qtCAWpV3XUab3H1bM/ZJSzkiLQjj4ebJvV5yqk4ssGndmKvUyytXo25wOIp4EEBoumdZFhpTFRnAJ2Q6JBsX4iPmQ8sCLhf9g5qrdzIYsAN1L89+cR2Rixnkq92+GRdOqVd2L6vntWaV+VcRDZXSIjtApctElqqMb1EBNxNEnPsAVfIyf8At+xW/FaAnPmH00J/z+BeQkl3M=</latexit>

⇠ �p2

8
>><

>>:

1

|p| |p|� m 

1

m 
|p|⌧ m 

<latexit sha1_base64="F1l5y6YwFGR0WtGB0mJ7oLi0LS4=">AAACA3icZVDJTsMwFLRZ27AFOHKJ6AUJqSRlu4BUgcRyKxJdpLqNHNcNVu0kih2UysqRr+GGuPIh8DWky4HQOc2befM0el7EmVS2/Q2XlldW19ZLZWNjc2t7x9zda8kwiQltkpCHccfDknIW0KZiitNOFFMsPE7b3uh24rdfaSxZGDyrcUR7AvsBGzKCVS65pkL32EWKpko7jcfMuLaQGLNAWYP+qZVayGO+3zUQx9adq5FIUJBkFhrGmGgn0+gmTPvaOall2R/fOM5zOEaRZBZDkmONBnloMk7v9VyzYlftKaxF4sxJpV4CUzRcM0WDkCSCBopwLGXXsSPV0zhWjHCaGSiRNMJkhH2qifBi5r+ogtrNaYAFlT09/VkxwhM1LipYSDkWXmbkVZ3/xRZJq1Z1LqrnT2eV+tWsMyiBA3AIjoADLkEdPIAGaAICfiCAZWjAN/gOP+DnbHUJzjP7oAD49QswJpS8</latexit>

�1PI =

Z
d3x


�Fµ⌫

1

⇤1/2Fµ⌫ +  ̄i/@ 
�

<latexit sha1_base64="83xJdYrTl0vopqyh92S+D3b3dpc=">AAAB2HicZZDLSsNAFIZP6q3GW9Slm2C7cFWSQhUEIVBQlxV6w6aGyXQah05mQmailBBwJ259Jl/CV3CrD+DYClL7rz7O5T8/J0wYlcpx3o3Syura+kZ509za3tnds/YPulJkKSYdLJhI+yGShFFOOooqRvpJSlAcMtILJ82ffu+BpJIK3lbThAxjFHE6phgpXQqsOz8kEeV5TDlNUESKgRrmDcoLsxoHfiKpfWE71XN7zMSjtJWwr1AmJUXcbl62TZ+LUF+b5BooHxGuCp/w0Z9bYFWcmjOTvQzuL1S8MszUCizsjwTOYm2FGZJy4DqJToRSRTEjhelnkiQIT7R5juMwpdG9WqgONHIUEznMZ99ZXGGZmhamTuX+z7AM3XrNPa01buoVz5vHgzIcwTGcgAtn4ME1tKADGN7gAz7hy7g1noxn42U+WjJ+dw5hQcbrN+beh5s=</latexit>

m = 0: flows to Gaussian CFT

<latexit sha1_base64="SswsuBuYqXokv2TofNZ99qvt0yk=">AAABmHicZY/NSsNAFIXv1L8a/6LudBPMxlVIitWNQkBB3VUxbSEtYTLe1qEzSchMxBL6GG71uXwba9pN7Fl9nHsPnBNngivtuj+ksba+sbnV3DZ2dvf2D8zDo65Ki5xhwFKR5v2YKhQ8wUBzLbCf5UhlLLAXT27/7r13zBVPkxc9zXAo6TjhI86onlvh4A6jcjSzbqxWZNqu41ayVsFbgu03oVInMj8GrykrJCaaCapU6LmZHpY015wJnBmDQmFG2YSOsWQyzvn4TdfccI4JlaiGZTWkHhGFntYdKpWaynhmzKt6/4utQrfleJdO++nC9q8XnaEJp3AG5+DBFfjwAB0IgEEKn/AF3+SE+OSePC5eG2SZOYaayPMv56Jtlg==</latexit>

�f = 2

<latexit sha1_base64="aIILy0N+Gh61MiWdWqtoSS/Rak4=">AAABwXicZY/LSsNAFIbP1FuNt6hLN8FuXNWkeNkoFArisoK9QFPDZJzWoTPJMDORhiHv4dO41VfwbYy1CLH/6uM758B/YsmZNr7/hWpr6xubW/VtZ2d3b//APTzq6zRThPZIylM1jLGmnCW0Z5jhdCgVxSLmdBDPOj/zwStVmqXJo8klHQs8TdiEEWxKFbmtSWRDkYVJVni3Xsjxkw3OW4V396edUhs6N1YqJrDKi8ht+E1/EW8VgiU02nVYpBu58/A5JZmgiSEcaz0KfGnGFivDCKeFE2aaSkxmeEotEbFi0xdTsaMSEyyoHtvFx9UTnpm8arDQOhdx4ZRVg//FVqHfagZXzcuHi0b75rcz1OEETuEMAriGNtxDF3pA4A3e4QM+UQcxJJH6Xa2h5c0xVILsNydDfmI=</latexit>

fµ⌫ = �
1/2Fµ⌫ = primary



<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

3D QED

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="5WZ+As3PBQxkFLW4m4LaJKu/6iw=">AAABzHicZZDLSsNAFIZPvNZ4i7p0E2wXrkpSqIKrgBtXpYq9QFPCZDqNh05mQmYilJCtz+SruHGrj+HYFqT2X32cy39+TpxxVNrzPqyt7Z3dvf3agX14dHxy6pyd95Uscsp6VHKZD2OiGEfBeho1Z8MsZySNORvEs/vf/uCV5QqleNbzjI1TkgicIiXalCLnKYxZgqJMUWBGElaN9Lhso6jsRieauqGWbohiqucNl2OK+s4OhYzNhVlpAMWECV2FTEz+HCKn7jW9hdxN8FdQD2qwUDdyaDiRtEiNFeVEqZHvZSYFyTVSzio7LBTLCJ0Z85KmcY7Ji16rjgwKkjI1LhcfWV/hhZ5Xtknl/8+wCf1W079pth9b9SBYxoMaXMIVXIMPtxDAA3ShBxTe4RO+4NvqWNoqrWo5umWtdi5gTdbbDxvmg7M=</latexit>

Nf !1 limit:

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="/Es9mRiJaMci8zx/GG40WRIPHM8=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2xUVIvHWjEHDjsgXTFtpQJuMxDp1cmJkUSugTuNWH81ncGNNuYv/Vx3/OD1+UC660636T1sbm1vaOsWvu7R8cHlnHJ32VFZJhwDKRyWFEFQqeYqC5FjjMJdIkEjiIpk9/98EMpeJZ+qLnOYYJjVP+xhnVVdV7nFi267h1ztfBW4HtG1CnO7HY+DVjRYKpZoIqNfLcXIcllZozgQtzXCjMKZvSGEuWRJLH77rRjipMaYIqLGv95kQUer4wKyvvv8M69K8d7965693a/sNSDww4g0togwcd8OEZuhAAA4QP+IQv+CEXpE2ulq8tstqcQiPk5hdqX2IM</latexit>=
<latexit sha1_base64="Vy19xlQV6wgOd3ZfnEc4FQDwpqE=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkXurGRcCNyxZMW2hDmYzHOHRyYWZSKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWhubW9s7xq65t39weGQdn/RVVkiGActEJocRVSh4ioHmWuAwl0iTSOAgmj793QczlIpn6Yue5xgmNE75G2dUV1XvemLZruPWOV8HbwW2b0Cd7sRi49eMFQmmmgmq1Mhzcx2WVGrOBC7McaEwp2xKYyxZEkkev+tGO6owpQmqsKz1mxNR6PnCrKy8/w7r0L9xvI5z37uz/celHhhwBpfQBg8ewIdn6EIADBA+4BO+4IdckDa5Wr62yGpzCo2Q219W5WH6</latexit>

+

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Vy19xlQV6wgOd3ZfnEc4FQDwpqE=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkXurGRcCNyxZMW2hDmYzHOHRyYWZSKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWhubW9s7xq65t39weGQdn/RVVkiGActEJocRVSh4ioHmWuAwl0iTSOAgmj793QczlIpn6Yue5xgmNE75G2dUV1XvemLZruPWOV8HbwW2b0Cd7sRi49eMFQmmmgmq1Mhzcx2WVGrOBC7McaEwp2xKYyxZEkkev+tGO6owpQmqsKz1mxNR6PnCrKy8/w7r0L9xvI5z37uz/celHhhwBpfQBg8ewIdn6EIADBA+4BO+4IdckDa5Wr62yGpzCo2Q219W5WH6</latexit>

+
<latexit sha1_base64="tqde0c8F6OSWRhKdY0Q1b7asmmg=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpCqIi4AblxVMG2hCmUyvcejkQWYilNA/4Vb/mP/GmHYTe1Yf594D58SF4FI5zg/RtrZ3dvf0fePg8Oj4xDw9G8m8Khn6LBd5GcRUouAZ+oorgUFRIk1jgeN4/vR3H39gKXmevapFgVFKk4y/cUZVYwVXvZDNciWnpuXYTqveJrhrsDwdWg2nJgtnOatSzBQTVMqJ6xQqqmmpOBO4NMJKYkHZnCZYszQuefKuOu6kwYymKKO6XdGNiEotlkbTyv3fYRNGN7Z7Z9++DCzvcVUPdLiAS+iDC/fgwTMMwQcGAj7hC76JRvrkmrirV42sM+fQEXn4BQb2Y9o=</latexit>

+ · · ·
<latexit sha1_base64="12n9PcP2A6Z1qxcQBuLdJ6+16ic=">AAABl3icZY9LS8NAFIXv1Fesj0ZdiQjBbipCSYqPjWBAkC5bsA9oapmMt3XoJBlmJkIJWflr3Oqv8d8Y225qz+rj3HvgnFAKro3r/pDSxubW9o61W97bPzis2EfHXZ2kimGHJSJR/ZBqFDzGjuFGYF8qpFEosBdOH//uvXdUmifxs5lJHEZ0EvMxZ9QU1sg+z/JA88gJxoqyzMsz+dJwrpygxWvyMh/ZVbfuzuWsg7eEqm/BXK2RzYLXhKURxoYJqvXAc6UZZlQZzgTm5SDVKCmb0glmLAoVn7yZFXdQYEwj1MNsPm41IlIzy8tFK+9/h3XoNurebf2mfV317xf1wIIzuIAaeHAHPjShBR1g8AGf8AXf5JQ8kCfSXLyWyDJzAisi7V/xD2ww</latexit>

⇠
1

p2 + ⇧(p)
<latexit sha1_base64="E2CQ69M5FqJvvVWiRYk71l1x2W0=">AAAB2HicZZDLSsNAGIX/eK3xFnXpZrCbFqEk9bZxUXDjSirYC3baMJlO45BJMmQmQgkBd+LWZ/IlfAW3+gDWtIvWntXHOf+Bw+9JwZW27U9jZXVtfWOztGVu7+zu7VsHh20VpwllLRqLOOl6RDHBI9bSXAvWlQkjoSdYxwtu/vLOM0sUj6MHPZasHxI/4iNOiZ5YrjXATV6RVYQVD5E/qKM7d2TicMwjjYaDMxRg3yfSxKOE0MzJswpWgmRBjk5R6GKpeHXOKUjOZblrle2aXQgtgzODcqMEhZquRfEwpmnIIk0FUarn2FL3M5JoTgXLTZwqJgkNiM8yGnoJ95/0gtubYERCpvpZ8Z3Fikj1ODcnq5z/G5ahXa85l7WL+/Ny43o6D0pwDCdQAQeuoAG30IQWUPiAL/iGH+PReDFejbfp6Yox6xzBgoz3XzHbhKo=</latexit>

⇧(p) ⇠ g2Nf
Z
d3k

1

(/k +m )(/k + /p +m )<latexit sha1_base64="u/JZwg3xBB3umGBOLrZ6ZR2VGqI=">AAABmnicdY+7TsNAEEXH4RXMy0AJhUUaqmhtQUg6CxoQEgpSXlIcrPVmkqyyfmh3jRRZbvkaWvgX/gYnQJGCWx3Nnau5E6aCK03Il1HZ2Nza3qnumnv7B4dH1vFJTyWZZNhliUjkIKQKBY+xq7kWOEgl0igU2A/nd0u//4pS8STu6EWKo4hOYz7hjOpyFFi2n8VjlKGkDHN/ls5orJMon7649lMwMYsisGqkTko1GvYSnCZxSmi1mq7bsp2VRUjNq8JK7cBi/jhhWYSxZoIqNXRIqkc5lZozgYXpZwpTyuZ0ijmLQsmnM702HZYY0wjVKF/9tx4RmV4UZtnq77T9P/TcutOoXz9f1Tzvpx5U4Qwu4BIcuAEP7qENXWDwBu/wAZ/GuXFrPBiPP6sV4zdzCmsyOt87gG7O</latexit> | {z }
<latexit sha1_base64="0xpOiIE2S/+5ckuoea7Pe1Or+Vg=">AAABf3icdY9LS8NAFIXv1FeMr6hLN8EsdBUmxcYGFApuXFawTaEpZTJe69DJg8xEKCE/wq3+Mv+NaauLLjyrj3vu4Z4b51IoTek3aW1t7+zuGfvmweHR8Yl1ejZUWVlwHPBMZsUoZgqlSHGghZY4ygtkSSwxjOcPSz98x0KJLH3WixwnCZul4lVwpptRWNX3diTZ1HKoSxv5vr0Er0u9BoKg224HtreyKHV6BqzUn1o8esl4mWCquWRKjT2a60nFCi24xNqMSoU543M2w4oncSFmb3pjOm4wZQmqSbV6YjMiS72ozabV32n7fxi2Xc93O083Tu9uXQ8MuIBLuAYPbqEHj9CHAXCYwwd8whch5Iq4hK5XW+Q3cw4bIsEP04Jjxw==</latexit>

= �

<latexit sha1_base64="6Ai6yIxpVZAOLFvx+3hFfhecoS4=">AAACCHicdZC7TsMwFIbtcivhFmCDxaIIMVVJxWVhqMTCWCR6kepSOe5psOokVuwgVWlfgIFnYUOsvAXvwQMQkoJUKv7Fv845n/0fe0oKbRznA5eWlldW18rr1sbm1vaOvbvX0lESc2jySEZxx2MapAihaYSR0FExsMCT0PZG19/99iPEWkThnRkr6AXMD8VQcGayUt9+ploEhEpG1H2NUA98EaY8u1BPLToQWkk21mYsgdBhzHjqTtOJmkzJCckOQn2fBH2qtCAWpV3XUab3H1bM/ZJSzkiLQjj4ebJvV5yqk4ssGndmKvUyytXo25wOIp4EEBoumdZFhpTFRnAJ2Q6JBsX4iPmQ8sCLhf9g5qrdzIYsAN1L89+cR2Rixnkq92+GRdOqVd2L6vntWaV+VcRDZXSIjtApctElqqMb1EBNxNEnPsAVfIyf8At+xW/FaAnPmH00J/z+BeQkl3M=</latexit>

⇠ �p2

8
>><

>>:

1

|p| |p|� m 

1

m 
|p|⌧ m 

<latexit sha1_base64="F1l5y6YwFGR0WtGB0mJ7oLi0LS4=">AAACA3icZVDJTsMwFLRZ27AFOHKJ6AUJqSRlu4BUgcRyKxJdpLqNHNcNVu0kih2UysqRr+GGuPIh8DWky4HQOc2befM0el7EmVS2/Q2XlldW19ZLZWNjc2t7x9zda8kwiQltkpCHccfDknIW0KZiitNOFFMsPE7b3uh24rdfaSxZGDyrcUR7AvsBGzKCVS65pkL32EWKpko7jcfMuLaQGLNAWYP+qZVayGO+3zUQx9adq5FIUJBkFhrGmGgn0+gmTPvaOall2R/fOM5zOEaRZBZDkmONBnloMk7v9VyzYlftKaxF4sxJpV4CUzRcM0WDkCSCBopwLGXXsSPV0zhWjHCaGSiRNMJkhH2qifBi5r+ogtrNaYAFlT09/VkxwhM1LipYSDkWXmbkVZ3/xRZJq1Z1LqrnT2eV+tWsMyiBA3AIjoADLkEdPIAGaAICfiCAZWjAN/gOP+DnbHUJzjP7oAD49QswJpS8</latexit>

�1PI =

Z
d3x


�Fµ⌫

1

⇤1/2Fµ⌫ +  ̄i/@ 
�

<latexit sha1_base64="83xJdYrTl0vopqyh92S+D3b3dpc=">AAAB2HicZZDLSsNAFIZP6q3GW9Slm2C7cFWSQhUEIVBQlxV6w6aGyXQah05mQmailBBwJ259Jl/CV3CrD+DYClL7rz7O5T8/J0wYlcpx3o3Syura+kZ509za3tnds/YPulJkKSYdLJhI+yGShFFOOooqRvpJSlAcMtILJ82ffu+BpJIK3lbThAxjFHE6phgpXQqsOz8kEeV5TDlNUESKgRrmDcoLsxoHfiKpfWE71XN7zMSjtJWwr1AmJUXcbl62TZ+LUF+b5BooHxGuCp/w0Z9bYFWcmjOTvQzuL1S8MszUCizsjwTOYm2FGZJy4DqJToRSRTEjhelnkiQIT7R5juMwpdG9WqgONHIUEznMZ99ZXGGZmhamTuX+z7AM3XrNPa01buoVz5vHgzIcwTGcgAtn4ME1tKADGN7gAz7hy7g1noxn42U+WjJ+dw5hQcbrN+beh5s=</latexit>

m = 0: flows to Gaussian CFT

<latexit sha1_base64="SswsuBuYqXokv2TofNZ99qvt0yk=">AAABmHicZY/NSsNAFIXv1L8a/6LudBPMxlVIitWNQkBB3VUxbSEtYTLe1qEzSchMxBL6GG71uXwba9pN7Fl9nHsPnBNngivtuj+ksba+sbnV3DZ2dvf2D8zDo65Ki5xhwFKR5v2YKhQ8wUBzLbCf5UhlLLAXT27/7r13zBVPkxc9zXAo6TjhI86onlvh4A6jcjSzbqxWZNqu41ayVsFbgu03oVInMj8GrykrJCaaCapU6LmZHpY015wJnBmDQmFG2YSOsWQyzvn4TdfccI4JlaiGZTWkHhGFntYdKpWaynhmzKt6/4utQrfleJdO++nC9q8XnaEJp3AG5+DBFfjwAB0IgEEKn/AF3+SE+OSePC5eG2SZOYaayPMv56Jtlg==</latexit>

�f = 2

<latexit sha1_base64="aIILy0N+Gh61MiWdWqtoSS/Rak4=">AAABwXicZY/LSsNAFIbP1FuNt6hLN8FuXNWkeNkoFArisoK9QFPDZJzWoTPJMDORhiHv4dO41VfwbYy1CLH/6uM758B/YsmZNr7/hWpr6xubW/VtZ2d3b//APTzq6zRThPZIylM1jLGmnCW0Z5jhdCgVxSLmdBDPOj/zwStVmqXJo8klHQs8TdiEEWxKFbmtSWRDkYVJVni3Xsjxkw3OW4V396edUhs6N1YqJrDKi8ht+E1/EW8VgiU02nVYpBu58/A5JZmgiSEcaz0KfGnGFivDCKeFE2aaSkxmeEotEbFi0xdTsaMSEyyoHtvFx9UTnpm8arDQOhdx4ZRVg//FVqHfagZXzcuHi0b75rcz1OEETuEMAriGNtxDF3pA4A3e4QM+UQcxJJH6Xa2h5c0xVILsNydDfmI=</latexit>

fµ⌫ = �
1/2Fµ⌫ = primary

<latexit sha1_base64="/xEYDnTJN48A2gE3iPjqLKEJdyY=">AAAB0nicZZBLS8NAFIVv6qvGV9Slm2A3rkpSXxuFQsHHrkJf0GnDZDqNQ2eSkJlI45CFuPWP+Gvc2n9jrd3EntXHuffA4fgxZ1I5zswora1vbG6Vt82d3b39A+vwqCOjNCG0TSIeJT0fS8pZSNuKKU57cUKx8Dnt+pPG7737QhPJorClspgOBA5CNmYEq7nlWQ10jz2k6FRpt/mYm7c2EhkLlT0anttTGwUBjk00TjDRiONcCw/FkuX2naeRSFGY5sOaZ1WcqrOQvQruEir1MizU9KwpGkUkFTRUhGMp+64Tq4HGiWKE09xEqaQxJhMcUE2En7DgWRXc/hxDLKgc6MUExQhPVVZ0sJAyE35uzqu6/4utQqdWda+ql08XlfrNX2cowwmcwhm4cA11eIAmtIHAJ3zBN8yMlvFqvBnvf68lY5k5hoKMjx+814Th</latexit>

�1PI =

Z
d3x

�

m 
F 2µ⌫

<latexit sha1_base64="xhm6wVYzL2MRzPXvd2R4gSHTRLw=">AAAB2nicZZDLSsNAFIZP6q3GW9Slm2C7cFWSQhVcBdy4ESrYC3RKnExP69DJJGQm1hKycSdufSbfwXdwq2tjW5Daf/VxLv/5OUEsuNKO82GU1tY3NrfK2+bO7t7+gXV41FZRmjBssUhESTegCgWX2NJcC+zGCdIwENgJxle//c4jJopH8k5PY+yHdCT5kDOqi5Jv3ZMAR1xmIZc8piPMe7qfNbjMzWrok1hxm0i0neqlPRTRRNk6socJon1DnyYohElkFBT3xlkBXA5Q6pygHPz5+VbFqTkz2avgLqDilWGmpm8xMohYGhZWTFCleq4TF5loojkTmJskVRhTNi7MMxYGCR896KVqr0BJQ1T9bPaf5RWR6mluFqnc/xlWoV2vuee1xm294nnzeFCGEziFM3DhAjy4hia0gME7fMIXfBvEeDZejNf5aMlY7BzDkoy3HwOwiQU=</latexit>

m 6= 0: flows to free Maxwell
<latexit sha1_base64="KQ8BHh7LXl2bBFWkloWCPaoPM/4=">AAABqHicZY9LS8NAFIXv1Fetr6grcRPsRoqEpPjYKBTcuKxiH9KUMDNe69CZJMxM1FCKv8at/h7/jX1tYs/q49x7uOeyVApjff+XlFZW19Y3ypuVre2d3T1n/6BtkkxzbPFEJrrLqEEpYmxZYSV2U41UMYkdNrydzjtvqI1I4kebp9hXdBCLF8GpnViRcxQ+iMGrpVon76Gropp74/rhmed5kVP1PX8mdxmCBVQbZZipGTkf4XPCM4Wx5ZIa0wv81PZHVFvBJY4rYWYwpXxIBzjiiunp3YLbm2BMFZr+aPZYMSIzmxcdqozJFRtXJlWD/8WWoV33gkvv4v682ried4YyHMMJnEIAV9CAO2hCCzh8whd8ww+pkSbpkKf5aoksModQEGF/p95ymA==</latexit>

) m⇤ = 0 ...



         Corrections
<latexit sha1_base64="adpSnScb4V2mUhnFe1gKNS6gRyE=">AAABknicZY9LT4NAFIXv1BfiCx87N0Y2rhCMj8QVphsXxlQjbZO2aYbxFiedAcIMRkL6G9zqT/PfiLQb7Fl9Ofee5JwwFVxp1/0hrZXVtfUNY9Pc2t7Z3bP2D7oqyTOGAUtEkvVDqlDwGAPNtcB+miGVocBeOG3/3XvvmCmexC+6SHEkaRTzCWdUV1bgnT+OJ2PLdh231skyeAuwfQNqdcbWx/A1YbnEWDNBlRp4bqpHJc00ZwJn5jBXmFI2pRGWTIYZj950wx1UGFOJalTWE5oRkeui6VCpVCHDmVlV9f4XW4buheNdO1dPl7b/PO8MBhzDKZyBBzfgwz10IAAGHD7hC77JEbkld6Q9f22RReYQGiIPv6+ea3I=</latexit>

1/Nf

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·
<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>

=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
··
·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>

=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
··
·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="wQ+FLThXbNJCHiBZPYOl0m15xiU=">AAABmXicZY/NTsJAFIXv4F/Fv6pLNkQ2uCGtEV2Z1OiCuKrRAgklZDpeccJMO+lMjU3Da7jV1/JtrMCmclZfzr0nOSdSgmvjOD+ktrG5tb1j7db39g8Oj+zjk75OspRhwBKRpMOIahQ8xsBwI3CoUqQyEjiIZnd/98E7ppon8bPJFY4lncb8lTNqSisM7zH0eVudN2+aE7vldJyFmuvgrqDlWbCQP7E/wpeEZRJjwwTVeuQ6yowLmhrOBM7rYaZRUTajUyyYjFI+fTMVd1RiTCXqcbFYUo2IzORVh0qtcxnN62VV93+xdehfdNyrTvfxsuV5y85gQQPOoA0uXIMHPfAhAAYKPuELvkmD3JIeeVi+1sgqcwoVkadf8f5tiw==</latexit>

�⇧(p) =
<latexit sha1_base64="R6V7z32zBpQ8NTF0/ZP06a3zXME=">AAABlXicZY/NSsNAFIXv1L8Y/6ouXLgpZiMIJZGqKyGgiDsrmLbQlDKZXuPQmUyYmYih9CXc6ov5Nta2m9iz+jj3HjgnyQU31vd/SG1tfWNzy9l2d3b39g/qh0cdowrNMGJKKN1LqEHBM4wstwJ7uUYqE4HdZHz3d+++ozZcZS+2zHEgaZrxV86onVm9i0bMRsqaYd3zm/5cjVUIluCFDszVHtY/4pFihcTMMkGN6Qd+bgcTqi1nAqduXBjMKRvTFCdMJpqnb7bi9meYUYlmMJmvqEZEYcuqQ6UxpUym7qxq8L/YKnQum8F18+q55YXhojM4cApncA4B3EAIj9CGCBgI+IQv+CYn5Jbck4fFa40sM8dQEXn6BaXPbM8=</latexit>

+ · · ·

<latexit sha1_base64="NKd1u87CQEfjcxJl+RD9RVazPVU=">AAABm3icZY/NTsJAFIXv4B/iH+rSmBC7cdW0RnTbhI0xLjCxQEKxmY5XnDDTTmamxgZ4D7f6Vr6NWNhUzurLufck5yRKcGM974fUNja3tnfqu429/YPDo+bxSc9kuWYYskxkepBQg4KnGFpuBQ6URioTgf1k0vm7999RG56lT7ZQOJJ0nPJXzqhdWM8zNWtFQrRkHCnD46bjuV6p1jr4K3CCOpTqxs2P6CVjucTUMkGNGfqesqMp1ZYzgfNGlBtUlE3oGKdMJpqP32zFHS4wpRLNaFpuqUZEbouqQ6UxhUzmjUVV/3+xdehduf6N2368doJg2RnqcAYXcAk+3EIAd9CFEBho+IQv+CbnpEPuycPytUZWmVOoiIS/k2Jvlw==</latexit>

|p|⌧ m 

<latexit sha1_base64="e0Va7WTiO9IMT1OrDdNQGdN2poU=">AAABqXicZY/NSsNAFIXv1L8Y/6LudBPsRhBKIlW3ATeupAXbBpsSJuNtHTqThJmJWELAp3Grr+PbWNtuYs/q49x74JwkF1wbz/shjY3Nre0da9fe2z84PHKOT/o6KxTDHstEpsKEahQ8xZ7hRmCYK6QyEThIpvd/98EbKs2z9MnMchxJOkn5mDNq5lbsnMk4yjV3IyHcaKwoKyNBq/IxHlex0/Ra3kLuOvgraAYWLNSJnffoJWOFxNQwQbUe+l5uRiVVhjOBlR0VGnPKpnSCJZOJ4pNXU3OHc0ypRD0qF8vqEVGYWd2hUuuZTCp7XtX/X2wd+tct/7Z10203g2DZGSw4hwu4BB/uIIAH6EAPGHzAJ3zBN7kiXRKS5+Vrg6wyp1ATYb+UvXT8</latexit>

m ⌧
�

Nf

<latexit sha1_base64="/qty4w8pqBGeEgkC8hq1H+nubnI=">AAAB4XicZZC7TsMwFIZPuJZwCzCyRDQDU0kqFdZILEyoIHqRmipyHDdYTewodihVlAdgQ6w8Ew/Ac7CChJtWQqX/9Pscn/98OkEaUyFt+1NbW9/Y3Nqu7ei7e/sHh8bRcVfwPMOkg3nMs36ABIkpIx1JZUz6aUZQEsSkF4yvZ/3eE8kE5exBTlMyTFDE6IhiJFXJNyIvIBFlRUIZTVFEyoEcFi3KSt3y7mn0KFGW8YllWs7FrT+yTJ08p4jN4sxA7RkLM+QTpnuMV89CGcpCwmTpERb+xfpG3W7YlcxV4yxM3a1BpbZvYC/kOE9UFI6REAPHThUayiTFMSl1LxckRXiswgucBNmMdak6UJahhIhhUZ1peSTO5bTUFZXzn2HVdJsN57LRumvWXXeOBzU4hTM4BweuwIUbaEMHMHzAF3zDj4a1F+1Ve5t/XdMWMyewJO39F6zei8M=</latexit>

) 1/Nf expansion breaks down
<latexit sha1_base64="PvgrSzbjz7h1NUPiIox3xGhMneA=">AAAB5nicZZDLSsNAFIZn6q3GW9Slm2C7EBclKVS3ATeupKK9QKeEyeQ0HTqZhMxEKCGv4E7c+kzufBOXjm1Bav/Vx7n85+eEmeBKu+4Xrm1t7+zu1fetg8Oj4xP79Kyv0iJn0GOpSPNhSBUILqGnuRYwzHKgSShgEM7ufvuDF8gVT+WznmcwTmgs+YQzqk0psAUJIeayTLjkGY2hGulx2eGysp6KOAalldMkEVeZoHOl5wKcJLh2iOKJQyY5ZSURtCofgknVtIhMQ3N7VhrgMgKpKwIy+vMO7IbbchdyNsFbQcOvo4W6gc1IlLIiMVZMUKVGnpuZfDTXnAmoLFIoyCibGfOSJWHO46leq44MSpqAGpeLX62viELPK8uk8v5n2IR+u+XdtDqP7YbvL+OhOrpAl+gKeegW+egedVEPMfSJvjHGNTzFr/gNvy9Ha3i1c47WhD9+AMT4jT8=</latexit>

Suggests m⇤ ⇠
�

Nf

<latexit sha1_base64="qAqiSsufTNkhU3aUtORWdVnvLqs=">AAABwnicZY/JTsMwGIR/s5awBThyieiFU5WU7RoJDpxQkegi1SVyjFtM7cTYDqIKeRCehis8Am9DulxC5/Rp5h9p/lgJbqzv/6KV1bX1jc3alrO9s7u37x4cdkyaacraNBWp7sXEMMET1rbcCtZTmhEZC9aNx9fTvPvGtOFp8mAnig0kGSV8yCmxpRW5Z9hw6eGhJjTHgjw2i/wuGhYetlwy4znzRE19GWFleEmRW/cb/kzeMgQLqIc1mKkVue/4KaWZZImlghjTD3xlBznRllPBCgdnhilCx2TEcipjzUfPtuL2S0xIOWiQz16uVkRmJ1WHSGMmMi6ccmrwf9gydJqN4LJxcX9eD8P5ZqjBMZzAKQRwBSHcQgvaQOETvuAbftANekGvyMxPV9CicwQVoY8/NJ5/Fw==</latexit>

⇠
�2

Nf
⇥
p2

m2 



More Counterexamples?

String Theory

<latexit sha1_base64="ZU/ddWfslvcBgN8qb33CKb1ZxUI=">AAABtnicdU/LSsNAFL2pr1pfUZduBrtpoYRJMa3FLgpudCFUtA9oY5mMYxw6yYSZiVBKf8avcas7/8b0IdiFZ3MP557DPTdIBNcG428rt7G5tb2T3y3s7R8cHtnHJ10tU0VZh0ohVT8gmgkes47hRrB+ohiJAsF6wfh6vu+9MaW5jB/NJGF+RMKYv3BKTCaN7ObggfGAqRCV3EajVr5Ct7FRXPCQGKkqqHAnleJaxhX011gvO47jj+widjycoYqwM58XHlopHnIXCsbFVh4WaI9sOnyWNI1YbKggWg9cnBh/SpThVLBZYZhqlhA6JiGb0ihQPHw1a+ogozGJmPani9/XIyI1k1kha/V7Gv1PulXHrTnefbXYai7rQR7O4BxK4EIdWnADbegAhXf4gE/4si6tJ4tZ4dKas1aZU1iDlfwAa052Dg==</latexit>

[Seiberg (1996); Intriligator, Morrison, Seiberg (1997)...]

<latexit sha1_base64="yFfHr4kukIy8SnCP3G/ZSyRNiBo=">AAABv3icZZDNTsJAFIXv4B/Wv6pLN0RY4Ia0JNWNC4yauMRogYQSMh2udcJ02nSmJqTpE/k0LtWXcQQSg5zVlzv3nDm5YSq40o7zSSobm1vbO9Vda2//4PDIPj7pqSTPGPosEUk2CKlCwSX6mmuBgzRDGocC++H09ve9/4aZ4ol81rMURzGNJH/hjGozGtv3QYgRl0XMJU9phOVQjwqPy9Ly7mqNJ7/ZvmhYgUxCEzotDHA5QanLAOXkzzS2607Lmau2Du4S6p0qzNUd2yyYJCyPTRQTVKmh66TmY5ppzgSWVpArTCmbmvCCxWHGo1e9Mh0alDRGNSrmR1i1iFzPSsu0cv93WIdeu+VetrzHdr1zvagHVTiDc2iCC1fQgQfogg8M3uEDvuCb3JCISJIuVitk6TmFFZHZD2HxfWA=</latexit>

5D SU(2)
<latexit sha1_base64="KJP+/FUpP4hTWMvgp32nurv8TjM=">AAABwHicZZBLS8NAFIVv6qvGV9Slm2K7cFWSQu3GRVEQV1LBPqApYWZ6mw6dTGJmItSQf+SvcSf6YxzbgtSe1cede84cLk0EV9p1P63S1vbO7l553z44PDo+cU7PeirOUoZdFos4HVCiUHCJXc21wEGSIomowD6d3f2+918xVTyWz3qe4CgioeQTzog2o8C59ymGXOYRlzwhIRZDPcqbXBZ27TGYVHyBlVbN9mVMTeosN8DlGKUufJTjP1fgVN26u1BlE7wVVNtlWKgTOMwfxyyLTBQTRKmh5ybmZ5JqzgQWtp8pTAibmfCcRTTl4VSvTYcGJYlQjfLFFdYtItPzwjatvP8dNqHXqHvX9eZTo9q+WdaDMlzAJVyBBy1owwN0oAsM3uEDvuDburWmVmy9LFdL1spzDmuy3n4Avkt+XQ==</latexit>

Nf  7
<latexit sha1_base64="ef+lNA7jn3+O8Evr7Vmjr6e1gn0=">AAABunicZY/LSsNAFIbPeK3xFnXpRuymbkpSqG66CAjismJv0JQyMz3GIZNJyEyEEvI6Po1bBd/GsS1I7b/6OJf//IdlUmjjed9ka3tnd2+/duAcHh2fnLpn5wOdFjnHPk9lmo8Y1SiFwr4RRuIoy5EmTOKQxfe//eEb5lqkqmfmGU4SGinxIjg1tjR1g5BhJFSZCCUyGmE1NpOyLVTlNJ4fejdOqFJm/eLSglAzVKYKUc3+5qdu3Wt6C11tgr+CelCDhbpTl4ezlBeJteKSaj32vczepLkRXGLlhIXGjPLYmpc8YbmIXs1adWxR0QT1pFz8v74iCzOvHJvK/59hEwatpn/bbD+16kFnGQ9qcAnX0AAf7iCAR+hCHzi8wwd8whfpEEYEiZejW2S1cwFrIuYHdZ58YA==</latexit>

(SFT)

<latexit sha1_base64="Oes2wOAwpf0MNrQSbi3yXRRGC6c=">AAABvnicZZBLS8NAFIVv6ivGV9Slm2K7cFWSQnWjENCFywr2AU0JM9PbOHQyCZmJWEL+kL/Gbf01jm1Bas/q4849Zw6XZoIr7XkLq7azu7d/YB86R8cnp2fu+UVfpUXOsMdSkeZDShQKLrGnuRY4zHIkCRU4oLPH3/fBO+aKp/JVzzMcJySWfMoZ0WYUuU8hxZjLMuGSZyTGaqTHZYfLymnGUaf+UPeaTihTajJnpQEuJyh1FaKc/Hkit+G1vKXq2+CvoRHYsFQ3clk4SVmRmCgmiFIj38vMvyTXnAmsnLBQmBE2M+ElS2jO4ze9MR0ZlCRBNS6XN9i0iELPK8e08v932IZ+u+Xftjov7UZwv6oHNlzBNdyAD3cQwDN0oQcMPuELFvBtBdbUSqx0tVqz1p5L2JD18QMQJH06</latexit>

g5 = 0

<latexit sha1_base64="yFfHr4kukIy8SnCP3G/ZSyRNiBo=">AAABv3icZZDNTsJAFIXv4B/Wv6pLN0RY4Ia0JNWNC4yauMRogYQSMh2udcJ02nSmJqTpE/k0LtWXcQQSg5zVlzv3nDm5YSq40o7zSSobm1vbO9Vda2//4PDIPj7pqSTPGPosEUk2CKlCwSX6mmuBgzRDGocC++H09ve9/4aZ4ol81rMURzGNJH/hjGozGtv3QYgRl0XMJU9phOVQjwqPy9Ly7mqNJ7/ZvmhYgUxCEzotDHA5QanLAOXkzzS2607Lmau2Du4S6p0qzNUd2yyYJCyPTRQTVKmh66TmY5ppzgSWVpArTCmbmvCCxWHGo1e9Mh0alDRGNSrmR1i1iFzPSsu0cv93WIdeu+VetrzHdr1zvagHVTiDc2iCC1fQgQfogg8M3uEDvuCb3JCISJIuVitk6TmFFZHZD2HxfWA=</latexit>

5D SU(2)

<latexit sha1_base64="ef+lNA7jn3+O8Evr7Vmjr6e1gn0=">AAABunicZY/LSsNAFIbPeK3xFnXpRuymbkpSqG66CAjismJv0JQyMz3GIZNJyEyEEvI6Po1bBd/GsS1I7b/6OJf//IdlUmjjed9ka3tnd2+/duAcHh2fnLpn5wOdFjnHPk9lmo8Y1SiFwr4RRuIoy5EmTOKQxfe//eEb5lqkqmfmGU4SGinxIjg1tjR1g5BhJFSZCCUyGmE1NpOyLVTlNJ4fejdOqFJm/eLSglAzVKYKUc3+5qdu3Wt6C11tgr+CelCDhbpTl4ezlBeJteKSaj32vczepLkRXGLlhIXGjPLYmpc8YbmIXs1adWxR0QT1pFz8v74iCzOvHJvK/59hEwatpn/bbD+16kFnGQ9qcAnX0AAf7iCAR+hCHzi8wwd8whfpEEYEiZejW2S1cwFrIuYHdZ58YA==</latexit>

(SFT)

<latexit sha1_base64="gqyDYEvj9fchi6mZalL/WyoqQew=">AAABvnicZZBLS8NAFIVv6qvGV9Slm2K7cFWSQutGIaALV1LBPqApYTK9jUNnJiEzEUvIH/LXuK2/xrEtSO1Zfdy558zhRilnSrvuwqrs7O7tH1QP7aPjk9Mz5/yir5I8o9ijCU+yYUQUciaxp5nmOEwzJCLiOIhmD7/vg3fMFEvkq56nOBYklmzKKNFmFDqPQYQxk4VgkqUkxnKkx0WbydJuPIfT2n3NbdiBTCKTOSsMMDlBqcsA5eTPEzp1t+kuVdsGbw11vwpLdUOHBpOE5sJEUU6UGnluav4lmWaUY2kHucKU0JkJL6iIMha/6Y3pyKAkAtW4WN5g08JzPS9t08r732Eb+q2m12m2X1p1/25VD6pwBddwAx7cgg9P0IUeUPiEL1jAt+VbU0tYyWq1Yq09l7Ah6+MHLZJ9Ug==</latexit>

Nf = 0



More Counterexamples?

String Theory

<latexit sha1_base64="ZU/ddWfslvcBgN8qb33CKb1ZxUI=">AAABtnicdU/LSsNAFL2pr1pfUZduBrtpoYRJMa3FLgpudCFUtA9oY5mMYxw6yYSZiVBKf8avcas7/8b0IdiFZ3MP557DPTdIBNcG428rt7G5tb2T3y3s7R8cHtnHJ10tU0VZh0ohVT8gmgkes47hRrB+ohiJAsF6wfh6vu+9MaW5jB/NJGF+RMKYv3BKTCaN7ObggfGAqRCV3EajVr5Ct7FRXPCQGKkqqHAnleJaxhX011gvO47jj+widjycoYqwM58XHlopHnIXCsbFVh4WaI9sOnyWNI1YbKggWg9cnBh/SpThVLBZYZhqlhA6JiGb0ihQPHw1a+ogozGJmPani9/XIyI1k1kha/V7Gv1PulXHrTnefbXYai7rQR7O4BxK4EIdWnADbegAhXf4gE/4si6tJ4tZ4dKas1aZU1iDlfwAa052Dg==</latexit>

[Seiberg (1996); Intriligator, Morrison, Seiberg (1997)...]

<latexit sha1_base64="yFfHr4kukIy8SnCP3G/ZSyRNiBo=">AAABv3icZZDNTsJAFIXv4B/Wv6pLN0RY4Ia0JNWNC4yauMRogYQSMh2udcJ02nSmJqTpE/k0LtWXcQQSg5zVlzv3nDm5YSq40o7zSSobm1vbO9Vda2//4PDIPj7pqSTPGPosEUk2CKlCwSX6mmuBgzRDGocC++H09ve9/4aZ4ol81rMURzGNJH/hjGozGtv3QYgRl0XMJU9phOVQjwqPy9Ly7mqNJ7/ZvmhYgUxCEzotDHA5QanLAOXkzzS2607Lmau2Du4S6p0qzNUd2yyYJCyPTRQTVKmh66TmY5ppzgSWVpArTCmbmvCCxWHGo1e9Mh0alDRGNSrmR1i1iFzPSsu0cv93WIdeu+VetrzHdr1zvagHVTiDc2iCC1fQgQfogg8M3uEDvuCb3JCISJIuVitk6TmFFZHZD2HxfWA=</latexit>

5D SU(2)
<latexit sha1_base64="KJP+/FUpP4hTWMvgp32nurv8TjM=">AAABwHicZZBLS8NAFIVv6qvGV9Slm2K7cFWSQu3GRVEQV1LBPqApYWZ6mw6dTGJmItSQf+SvcSf6YxzbgtSe1cede84cLk0EV9p1P63S1vbO7l553z44PDo+cU7PeirOUoZdFos4HVCiUHCJXc21wEGSIomowD6d3f2+918xVTyWz3qe4CgioeQTzog2o8C59ymGXOYRlzwhIRZDPcqbXBZ27TGYVHyBlVbN9mVMTeosN8DlGKUufJTjP1fgVN26u1BlE7wVVNtlWKgTOMwfxyyLTBQTRKmh5ybmZ5JqzgQWtp8pTAibmfCcRTTl4VSvTYcGJYlQjfLFFdYtItPzwjatvP8dNqHXqHvX9eZTo9q+WdaDMlzAJVyBBy1owwN0oAsM3uEDvuDburWmVmy9LFdL1spzDmuy3n4Avkt+XQ==</latexit>

Nf  7
<latexit sha1_base64="ef+lNA7jn3+O8Evr7Vmjr6e1gn0=">AAABunicZY/LSsNAFIbPeK3xFnXpRuymbkpSqG66CAjismJv0JQyMz3GIZNJyEyEEvI6Po1bBd/GsS1I7b/6OJf//IdlUmjjed9ka3tnd2+/duAcHh2fnLpn5wOdFjnHPk9lmo8Y1SiFwr4RRuIoy5EmTOKQxfe//eEb5lqkqmfmGU4SGinxIjg1tjR1g5BhJFSZCCUyGmE1NpOyLVTlNJ4fejdOqFJm/eLSglAzVKYKUc3+5qdu3Wt6C11tgr+CelCDhbpTl4ezlBeJteKSaj32vczepLkRXGLlhIXGjPLYmpc8YbmIXs1adWxR0QT1pFz8v74iCzOvHJvK/59hEwatpn/bbD+16kFnGQ9qcAnX0AAf7iCAR+hCHzi8wwd8whfpEEYEiZejW2S1cwFrIuYHdZ58YA==</latexit>

(SFT)

<latexit sha1_base64="Oes2wOAwpf0MNrQSbi3yXRRGC6c=">AAABvnicZZBLS8NAFIVv6ivGV9Slm2K7cFWSQnWjENCFywr2AU0JM9PbOHQyCZmJWEL+kL/Gbf01jm1Bas/q4849Zw6XZoIr7XkLq7azu7d/YB86R8cnp2fu+UVfpUXOsMdSkeZDShQKLrGnuRY4zHIkCRU4oLPH3/fBO+aKp/JVzzMcJySWfMoZ0WYUuU8hxZjLMuGSZyTGaqTHZYfLymnGUaf+UPeaTihTajJnpQEuJyh1FaKc/Hkit+G1vKXq2+CvoRHYsFQ3clk4SVmRmCgmiFIj38vMvyTXnAmsnLBQmBE2M+ElS2jO4ze9MR0ZlCRBNS6XN9i0iELPK8e08v932IZ+u+Xftjov7UZwv6oHNlzBNdyAD3cQwDN0oQcMPuELFvBtBdbUSqx0tVqz1p5L2JD18QMQJH06</latexit>

g5 = 0

<latexit sha1_base64="yFfHr4kukIy8SnCP3G/ZSyRNiBo=">AAABv3icZZDNTsJAFIXv4B/Wv6pLN0RY4Ia0JNWNC4yauMRogYQSMh2udcJ02nSmJqTpE/k0LtWXcQQSg5zVlzv3nDm5YSq40o7zSSobm1vbO9Vda2//4PDIPj7pqSTPGPosEUk2CKlCwSX6mmuBgzRDGocC++H09ve9/4aZ4ol81rMURzGNJH/hjGozGtv3QYgRl0XMJU9phOVQjwqPy9Ly7mqNJ7/ZvmhYgUxCEzotDHA5QanLAOXkzzS2607Lmau2Du4S6p0qzNUd2yyYJCyPTRQTVKmh66TmY5ppzgSWVpArTCmbmvCCxWHGo1e9Mh0alDRGNSrmR1i1iFzPSsu0cv93WIdeu+VetrzHdr1zvagHVTiDc2iCC1fQgQfogg8M3uEDvuCb3JCISJIuVitk6TmFFZHZD2HxfWA=</latexit>

5D SU(2)

<latexit sha1_base64="ef+lNA7jn3+O8Evr7Vmjr6e1gn0=">AAABunicZY/LSsNAFIbPeK3xFnXpRuymbkpSqG66CAjismJv0JQyMz3GIZNJyEyEEvI6Po1bBd/GsS1I7b/6OJf//IdlUmjjed9ka3tnd2+/duAcHh2fnLpn5wOdFjnHPk9lmo8Y1SiFwr4RRuIoy5EmTOKQxfe//eEb5lqkqmfmGU4SGinxIjg1tjR1g5BhJFSZCCUyGmE1NpOyLVTlNJ4fejdOqFJm/eLSglAzVKYKUc3+5qdu3Wt6C11tgr+CelCDhbpTl4ezlBeJteKSaj32vczepLkRXGLlhIXGjPLYmpc8YbmIXs1adWxR0QT1pFz8v74iCzOvHJvK/59hEwatpn/bbD+16kFnGQ9qcAnX0AAf7iCAR+hCHzi8wwd8whfpEEYEiZejW2S1cwFrIuYHdZ58YA==</latexit>

(SFT)

<latexit sha1_base64="gqyDYEvj9fchi6mZalL/WyoqQew=">AAABvnicZZBLS8NAFIVv6qvGV9Slm2K7cFWSQutGIaALV1LBPqApYTK9jUNnJiEzEUvIH/LXuK2/xrEtSO1Zfdy558zhRilnSrvuwqrs7O7tH1QP7aPjk9Mz5/yir5I8o9ijCU+yYUQUciaxp5nmOEwzJCLiOIhmD7/vg3fMFEvkq56nOBYklmzKKNFmFDqPQYQxk4VgkqUkxnKkx0WbydJuPIfT2n3NbdiBTCKTOSsMMDlBqcsA5eTPEzp1t+kuVdsGbw11vwpLdUOHBpOE5sJEUU6UGnluav4lmWaUY2kHucKU0JkJL6iIMha/6Y3pyKAkAtW4WN5g08JzPS9t08r732Eb+q2m12m2X1p1/25VD6pwBddwAx7cgg9P0IUeUPiEL1jAt+VbU0tYyWq1Yq09l7Ah6+MHLZJ9Ug==</latexit>

Nf = 0

<latexit sha1_base64="tfACP1DyTT33P2EGnIDLE6NNTaE=">AAAByXicZZBLS8NAFIVv6qvGV9Slm2ILdVWSQuvGRcGN4MIK9gFNSSfT2zh0MomZiVhDVv4mf4y41f/h2Bak9qw+7r3ncLh+zJlUtv1hFDY2t7Z3irvm3v7B4ZF1fNKVUZpQ7NCIR0nfJxI5E9hRTHHsxwmS0OfY86fXv/veMyaSReJBzWIchiQQbMIoUXrkWXeujwETWcgEi0mA+UANswYTuTkaVQKvUXJVVHKZmKhZpVo1XRH5On6aaWBijELlLorxn92zynbNnqu0Ds4Syq0izNX2LOqOI5qGOopyIuXAsWNdgSSKUY656aYSY0KnOjyjoZ+w4FGtTAcaBQlRDrP5O1YtPFWz3NStnP8d1qFbrznNWuO+Xm5dLepBEc7gHC7AgUtowQ20oQMU3uETvuDbuDWejBfjdXFaMJaeU1iR8fYDoi+CDg==</latexit>

“g5 !1”
<latexit sha1_base64="kK1uhowN9DgKF2/Tnl4er83RaQE=">AAABunicZY/LSsNAFIbPeK3xFnXpRuymbkpSqG66CBTEZYXeoCllZnqMQyaTkJkIJeR1fBq3Cr6NY1uQ2n/1cS7/+Q/LpNDG877Jzu7e/sFh7cg5Pjk9O3cvLoc6LXKOA57KNB8zqlEKhQMjjMRxliNNmMQRi7u//dEb5lqkqm8WGU4TGinxIjg1tjRzg5BhJFSZCCUyGmE1MdOyLVTlNLqP/TsnVCmzfnFpQag5KlOFqOZ/8zO37jW9pW62wV9DPajBUr2Zy8N5yovEWnFJtZ74XmZv0twILrFywkJjRnlszUuesFxEr2ajOrGoaIJ6Wi7/31yRhVlUjk3l/8+wDcNW079vtp9b9aCzigc1uIZbaIAPDxDAE/RgABze4QM+4Yt0CCOCxKvRHbLeuYINEfMDYf58UA==</latexit>

(CFT)



More Counterexamples?

String Theory

<latexit sha1_base64="ZU/ddWfslvcBgN8qb33CKb1ZxUI=">AAABtnicdU/LSsNAFL2pr1pfUZduBrtpoYRJMa3FLgpudCFUtA9oY5mMYxw6yYSZiVBKf8avcas7/8b0IdiFZ3MP557DPTdIBNcG428rt7G5tb2T3y3s7R8cHtnHJ10tU0VZh0ohVT8gmgkes47hRrB+ohiJAsF6wfh6vu+9MaW5jB/NJGF+RMKYv3BKTCaN7ObggfGAqRCV3EajVr5Ct7FRXPCQGKkqqHAnleJaxhX011gvO47jj+widjycoYqwM58XHlopHnIXCsbFVh4WaI9sOnyWNI1YbKggWg9cnBh/SpThVLBZYZhqlhA6JiGb0ihQPHw1a+ogozGJmPani9/XIyI1k1kha/V7Gv1PulXHrTnefbXYai7rQR7O4BxK4EIdWnADbegAhXf4gE/4si6tJ4tZ4dKas1aZU1iDlfwAa052Dg==</latexit>

[Seiberg (1996); Intriligator, Morrison, Seiberg (1997)...]

<latexit sha1_base64="yFfHr4kukIy8SnCP3G/ZSyRNiBo=">AAABv3icZZDNTsJAFIXv4B/Wv6pLN0RY4Ia0JNWNC4yauMRogYQSMh2udcJ02nSmJqTpE/k0LtWXcQQSg5zVlzv3nDm5YSq40o7zSSobm1vbO9Vda2//4PDIPj7pqSTPGPosEUk2CKlCwSX6mmuBgzRDGocC++H09ve9/4aZ4ol81rMURzGNJH/hjGozGtv3QYgRl0XMJU9phOVQjwqPy9Ly7mqNJ7/ZvmhYgUxCEzotDHA5QanLAOXkzzS2607Lmau2Du4S6p0qzNUd2yyYJCyPTRQTVKmh66TmY5ppzgSWVpArTCmbmvCCxWHGo1e9Mh0alDRGNSrmR1i1iFzPSsu0cv93WIdeu+VetrzHdr1zvagHVTiDc2iCC1fQgQfogg8M3uEDvuCb3JCISJIuVitk6TmFFZHZD2HxfWA=</latexit>

5D SU(2)
<latexit sha1_base64="KJP+/FUpP4hTWMvgp32nurv8TjM=">AAABwHicZZBLS8NAFIVv6qvGV9Slm2K7cFWSQu3GRVEQV1LBPqApYWZ6mw6dTGJmItSQf+SvcSf6YxzbgtSe1cede84cLk0EV9p1P63S1vbO7l553z44PDo+cU7PeirOUoZdFos4HVCiUHCJXc21wEGSIomowD6d3f2+918xVTyWz3qe4CgioeQTzog2o8C59ymGXOYRlzwhIRZDPcqbXBZ27TGYVHyBlVbN9mVMTeosN8DlGKUufJTjP1fgVN26u1BlE7wVVNtlWKgTOMwfxyyLTBQTRKmh5ybmZ5JqzgQWtp8pTAibmfCcRTTl4VSvTYcGJYlQjfLFFdYtItPzwjatvP8dNqHXqHvX9eZTo9q+WdaDMlzAJVyBBy1owwN0oAsM3uEDvuDburWmVmy9LFdL1spzDmuy3n4Avkt+XQ==</latexit>

Nf  7
<latexit sha1_base64="ef+lNA7jn3+O8Evr7Vmjr6e1gn0=">AAABunicZY/LSsNAFIbPeK3xFnXpRuymbkpSqG66CAjismJv0JQyMz3GIZNJyEyEEvI6Po1bBd/GsS1I7b/6OJf//IdlUmjjed9ka3tnd2+/duAcHh2fnLpn5wOdFjnHPk9lmo8Y1SiFwr4RRuIoy5EmTOKQxfe//eEb5lqkqmfmGU4SGinxIjg1tjR1g5BhJFSZCCUyGmE1NpOyLVTlNJ4fejdOqFJm/eLSglAzVKYKUc3+5qdu3Wt6C11tgr+CelCDhbpTl4ezlBeJteKSaj32vczepLkRXGLlhIXGjPLYmpc8YbmIXs1adWxR0QT1pFz8v74iCzOvHJvK/59hEwatpn/bbD+16kFnGQ9qcAnX0AAf7iCAR+hCHzi8wwd8whfpEEYEiZejW2S1cwFrIuYHdZ58YA==</latexit>

(SFT)

<latexit sha1_base64="Oes2wOAwpf0MNrQSbi3yXRRGC6c=">AAABvnicZZBLS8NAFIVv6ivGV9Slm2K7cFWSQnWjENCFywr2AU0JM9PbOHQyCZmJWEL+kL/Gbf01jm1Bas/q4849Zw6XZoIr7XkLq7azu7d/YB86R8cnp2fu+UVfpUXOsMdSkeZDShQKLrGnuRY4zHIkCRU4oLPH3/fBO+aKp/JVzzMcJySWfMoZ0WYUuU8hxZjLMuGSZyTGaqTHZYfLymnGUaf+UPeaTihTajJnpQEuJyh1FaKc/Hkit+G1vKXq2+CvoRHYsFQ3clk4SVmRmCgmiFIj38vMvyTXnAmsnLBQmBE2M+ElS2jO4ze9MR0ZlCRBNS6XN9i0iELPK8e08v932IZ+u+Xftjov7UZwv6oHNlzBNdyAD3cQwDN0oQcMPuELFvBtBdbUSqx0tVqz1p5L2JD18QMQJH06</latexit>

g5 = 0

<latexit sha1_base64="yFfHr4kukIy8SnCP3G/ZSyRNiBo=">AAABv3icZZDNTsJAFIXv4B/Wv6pLN0RY4Ia0JNWNC4yauMRogYQSMh2udcJ02nSmJqTpE/k0LtWXcQQSg5zVlzv3nDm5YSq40o7zSSobm1vbO9Vda2//4PDIPj7pqSTPGPosEUk2CKlCwSX6mmuBgzRDGocC++H09ve9/4aZ4ol81rMURzGNJH/hjGozGtv3QYgRl0XMJU9phOVQjwqPy9Ly7mqNJ7/ZvmhYgUxCEzotDHA5QanLAOXkzzS2607Lmau2Du4S6p0qzNUd2yyYJCyPTRQTVKmh66TmY5ppzgSWVpArTCmbmvCCxWHGo1e9Mh0alDRGNSrmR1i1iFzPSsu0cv93WIdeu+VetrzHdr1zvagHVTiDc2iCC1fQgQfogg8M3uEDvuCb3JCISJIuVitk6TmFFZHZD2HxfWA=</latexit>

5D SU(2)

<latexit sha1_base64="ef+lNA7jn3+O8Evr7Vmjr6e1gn0=">AAABunicZY/LSsNAFIbPeK3xFnXpRuymbkpSqG66CAjismJv0JQyMz3GIZNJyEyEEvI6Po1bBd/GsS1I7b/6OJf//IdlUmjjed9ka3tnd2+/duAcHh2fnLpn5wOdFjnHPk9lmo8Y1SiFwr4RRuIoy5EmTOKQxfe//eEb5lqkqmfmGU4SGinxIjg1tjR1g5BhJFSZCCUyGmE1NpOyLVTlNJ4fejdOqFJm/eLSglAzVKYKUc3+5qdu3Wt6C11tgr+CelCDhbpTl4ezlBeJteKSaj32vczepLkRXGLlhIXGjPLYmpc8YbmIXs1adWxR0QT1pFz8v74iCzOvHJvK/59hEwatpn/bbD+16kFnGQ9qcAnX0AAf7iCAR+hCHzi8wwd8whfpEEYEiZejW2S1cwFrIuYHdZ58YA==</latexit>

(SFT)

<latexit sha1_base64="gqyDYEvj9fchi6mZalL/WyoqQew=">AAABvnicZZBLS8NAFIVv6qvGV9Slm2K7cFWSQutGIaALV1LBPqApYTK9jUNnJiEzEUvIH/LXuK2/xrEtSO1Zfdy558zhRilnSrvuwqrs7O7tH1QP7aPjk9Mz5/yir5I8o9ijCU+yYUQUciaxp5nmOEwzJCLiOIhmD7/vg3fMFEvkq56nOBYklmzKKNFmFDqPQYQxk4VgkqUkxnKkx0WbydJuPIfT2n3NbdiBTCKTOSsMMDlBqcsA5eTPEzp1t+kuVdsGbw11vwpLdUOHBpOE5sJEUU6UGnluav4lmWaUY2kHucKU0JkJL6iIMha/6Y3pyKAkAtW4WN5g08JzPS9t08r732Eb+q2m12m2X1p1/25VD6pwBddwAx7cgg9P0IUeUPiEL1jAt+VbU0tYyWq1Yq09l7Ah6+MHLZJ9Ug==</latexit>

Nf = 0

<latexit sha1_base64="v1uyk3ecO3Qd6UBIyCt5kSMY/ZM=">AAABuHicdY/LSsNAFIZP6q3GW9Slm2I3rsok0JuILbhxWcFeoCl1Mj3GoZNJyEyEEvI2Po1b3fg2TltFuvBffZzL/58TJIIrTciXVdra3tndK+/bB4dHxyfO6dlAxVnKsM9iEaejgCoUXGJfcy1wlKRIo0DgMJjfLfvDV0wVj+WjXiQ4iWgo+TNnVJvS1Ln1Awy5zCMueUJDLMZ6kte5LOxOp2P7Mg6M2zw3wOUMpS58lLO/6alTJTVi1GhUluC2iGug3W55XrvirlqEVLtlWKk3dZg/i1kWGSsmqFJjlyQmkaaaM4GF7WcKE8rmxjxnUZDy8EVvVMcGJY1QTfLV95srItOLwjZX/UZX/oeBV3MbtfqDV+3erM+DMlzAJVyBC03owj30oA8M3uAdPuDTuraerNDi69GS9bNzDhuy0m+2FnwI</latexit>

???

<latexit sha1_base64="tfACP1DyTT33P2EGnIDLE6NNTaE=">AAAByXicZZBLS8NAFIVv6qvGV9Slm2ILdVWSQuvGRcGN4MIK9gFNSSfT2zh0MomZiVhDVv4mf4y41f/h2Bak9qw+7r3ncLh+zJlUtv1hFDY2t7Z3irvm3v7B4ZF1fNKVUZpQ7NCIR0nfJxI5E9hRTHHsxwmS0OfY86fXv/veMyaSReJBzWIchiQQbMIoUXrkWXeujwETWcgEi0mA+UANswYTuTkaVQKvUXJVVHKZmKhZpVo1XRH5On6aaWBijELlLorxn92zynbNnqu0Ds4Syq0izNX2LOqOI5qGOopyIuXAsWNdgSSKUY656aYSY0KnOjyjoZ+w4FGtTAcaBQlRDrP5O1YtPFWz3NStnP8d1qFbrznNWuO+Xm5dLepBEc7gHC7AgUtowQ20oQMU3uETvuDbuDWejBfjdXFaMJaeU1iR8fYDoi+CDg==</latexit>

“g5 !1”
<latexit sha1_base64="kK1uhowN9DgKF2/Tnl4er83RaQE=">AAABunicZY/LSsNAFIbPeK3xFnXpRuymbkpSqG66CBTEZYXeoCllZnqMQyaTkJkIJeR1fBq3Cr6NY1uQ2n/1cS7/+Q/LpNDG877Jzu7e/sFh7cg5Pjk9O3cvLoc6LXKOA57KNB8zqlEKhQMjjMRxliNNmMQRi7u//dEb5lqkqm8WGU4TGinxIjg1tjRzg5BhJFSZCCUyGmE1MdOyLVTlNLqP/TsnVCmzfnFpQag5KlOFqOZ/8zO37jW9pW62wV9DPajBUr2Zy8N5yovEWnFJtZ74XmZv0twILrFywkJjRnlszUuesFxEr2ajOrGoaIJ6Wi7/31yRhVlUjk3l/8+wDcNW079vtp9b9aCzigc1uIZbaIAPDxDAE/RgABze4QM+4Yt0CCOCxKvRHbLeuYINEfMDYf58UA==</latexit>

(CFT)



Radial Quantization = Wilson RG
<latexit sha1_base64="3aqs0sSqN52hvDR21Hn2Gh7fPE0=">AAABgXicdY+7TsNAEEVnEx4mvAKUNBFpoLHWFoREUFiioQwSToJiK1ovg1ll/ZB3jYisfAUtfBh/g+NA4YJbHc2dq7kTpFIoTek3aTQ3Nre2jZ3W7t7+wWH76Hikkjzj6PJEJtkkYAqliNHVQkucpBmyKJA4DuZ3K3/8hpkSSfyoFyn6EQtj8SI40+XoydP4rgt3tJy1u9SkpXq9zgqsPrVKGAz6tj3oWJVFadcxoNJw1ubec8LzCGPNJVNqatFU+wXLtOASly0vV5gyPmchFjwKMhG+6tp0WmLMIlR+Ub1Rj8hcL5atstXf6c7/MLJNq2dePVx2ndt1PTDgFM7gHCy4BgfuYQgucIjgAz7hizTJBaHEXq82yG/mBGoiNz+EmmUh</latexit>

UV

<latexit sha1_base64="Q3neNe2qQELLP9q1DqcN6GlZP3Y=">AAABgXicdY87TwJBFIXvgI8VX6ilDZFGm83sAItGi01stEMjDwOEzI5XmDD7yM6skWz4Fbb6w/w3LqAFhac6+e49uef6sZLaUPpNCsWNza1ta6e0u7d/cFg+Ou7oKE0EtkWkoqTnc41Khtg20ijsxQnywFfY9ae3i3n3DRMto/DJzGIcBnwcylcpuMnR88Dgu8nuH+ejcpXaV5cua7AKtSltspq7MKxZZ7WKk5OFqp4FS7VGZTF4iUQaYGiE4lr3HRqbYcYTI4XCeWmQaoy5mPIxZiLwEzmemDXaz23IA9TDbPnGekSlZjYv5a3+Tlf+Nx1mO67deKhXvZtVPbDgFM7gHBxoggd30II2CAjgAz7hixTJBaGErVYL5DdzAmsi1z97yWUY</latexit>

IR



Radial Quantization = Wilson RG
<latexit sha1_base64="3aqs0sSqN52hvDR21Hn2Gh7fPE0=">AAABgXicdY+7TsNAEEVnEx4mvAKUNBFpoLHWFoREUFiioQwSToJiK1ovg1ll/ZB3jYisfAUtfBh/g+NA4YJbHc2dq7kTpFIoTek3aTQ3Nre2jZ3W7t7+wWH76Hikkjzj6PJEJtkkYAqliNHVQkucpBmyKJA4DuZ3K3/8hpkSSfyoFyn6EQtj8SI40+XoydP4rgt3tJy1u9SkpXq9zgqsPrVKGAz6tj3oWJVFadcxoNJw1ubec8LzCGPNJVNqatFU+wXLtOASly0vV5gyPmchFjwKMhG+6tp0WmLMIlR+Ub1Rj8hcL5atstXf6c7/MLJNq2dePVx2ndt1PTDgFM7gHCy4BgfuYQgucIjgAz7hizTJBaHEXq82yG/mBGoiNz+EmmUh</latexit>

UV

<latexit sha1_base64="Q3neNe2qQELLP9q1DqcN6GlZP3Y=">AAABgXicdY87TwJBFIXvgI8VX6ilDZFGm83sAItGi01stEMjDwOEzI5XmDD7yM6skWz4Fbb6w/w3LqAFhac6+e49uef6sZLaUPpNCsWNza1ta6e0u7d/cFg+Ou7oKE0EtkWkoqTnc41Khtg20ijsxQnywFfY9ae3i3n3DRMto/DJzGIcBnwcylcpuMnR88Dgu8nuH+ejcpXaV5cua7AKtSltspq7MKxZZ7WKk5OFqp4FS7VGZTF4iUQaYGiE4lr3HRqbYcYTI4XCeWmQaoy5mPIxZiLwEzmemDXaz23IA9TDbPnGekSlZjYv5a3+Tlf+Nx1mO67deKhXvZtVPbDgFM7gHBxoggd30II2CAjgAz7hixTJBaGErVYL5DdzAmsi1z97yWUY</latexit>

IR

<latexit sha1_base64="1Pzrr57OJikfH7PibhlYlxf79B0=">AAABmHicZY+7TsNAEEVnw8uYV4AOGoQbqshGPFpLFEAXIpxESqxovQxmlV2vtbsGIiufQQvfxd/gPBqTWx3dmau5k+SCG+v7v6Sxtr6xueVsuzu7e/sHzcOjrlGFZhgxJZTuJ9Sg4BlGlluB/VwjlYnAXjK+m81776gNV9mzneQYS5pm/JUzaitrMOzw9M1SrdXHqOn5LX+us1UIluCFDszVHjU/hy+KFRIzywQ1ZhD4uY1Lqi1nAqfusDCYUzamKZZMJnp2qeYOKsyoRBOX80fqEVHYSd2h0piJTKZuVTX4X2wVupet4KZ1/XTlheGiMzhwCudwAQHcQggP0IYIGCj4gm/4ISckJPfkcbHaIMvMMdREOn8sJW6u</latexit>)
<latexit sha1_base64="g9JYcMMLDXbGEBweTi2+Cmyixf8=">AAAB4XicZZDLTsJAFIZP8Yb1VnXpphEWuMGWBN02cYM7vBRIKCHT4VAntDOTdmokTR/AnXHrM/kAPodbTaxAYpB/9eVc/vPn+DJkibKsD620tr6xuVXe1nd29/YPjMOjTiLSmKJLRSjink8SDBlHVzEVYk/GSCI/xK4/ufrtdx8xTpjg92oqcRCRgLMxo0QVpaEReD4GjGcR40ySAPO+GmRNxnP9TiJVcRqZYmxWWzVPkfTM9JQwq7rbOb++NcfsCUemFIwr3ePCL85OsgIYHyFXuYd89Gc7NCpW3ZrJXAV7ARWnDDO1hwb1RoKmUWFFQ5IkfduSRTQSK0ZDzHUvTVASOinMMxr5MQse1FK1XyAnESaDbPam5ZUwVdNcL1LZ/zOsQqdRty/qzZtGxXHm8aAMJ3AKNbDhEhxoQRtcoPAOn/AF3xrVnrUX7XU+WtIWO8ewJO3tB9RpixM=</latexit>

Spectrum of H(⌧)! UV/IR fixed point
<latexit sha1_base64="Zg1xpnK/4JeVn/HJhaPQWLg/Yt8=">AAABxnicZZBLS8NAFIVv6qvGV9Slm2I3dROSQnUbEKQLFxX7gqaUyfQ2Dp1MQmZSKSHgb/LX6FJ/iWNakNqz+rhzz5nDDRLOpHKcT6Oys7u3f1A9NI+OT07PrPOLvoyzlGKPxjxOhwGRyJnAnmKK4zBJkUQBx0Ewv/99HywwlSwWXbVMcByRULAZo0Tp0cR69AMMmcgjJlhCQixGapy3mCjMBi5Q1GZxWnt+6Nq2fWP6Ig509jzXwMQUhSp8FNM/78SqO7ZTqrYN7hrqXhVKdSYW9acxzSIdRTmRcuQ6if6fpIpRjoXpZxITQuc6PKdRkLLwRW1MRxoFiVCO8/IWmxaeqWVh6lbu/w7b0G/a7q3demrWPW9VD6pwBdfQABfuwIM2dKAHFN7hA77g22gbwsiM19VqxVh7LmFDxtsPYhKAmw==</latexit>

(even for SFT...)

<latexit sha1_base64="Xga2GarIn6kB+TtfjOeDbBtkxPE=">AAAB03icZZDLSsNAFIZP6q3GW9Slm2CzcFWSQnUbcOOygmkrnVJmpqd16GQSMhOhhGzErc/kc/gAbvUVjG1Bav/Vx7n85+ewVAptfP/Dqm1t7+zu1fftg8Oj4xPn9KyrkzzjGPFEJlmfUY1SKIyMMBL7aYY0ZhJ7bHb72+89Y6ZFoh7MPMVhTKdKTASnpiqNnEfCcCpUEQslUjrFcmCGRVuo0vYIy6VE47keMTR3iUlcksZEqImZezZRCasOzYoKhBqjMiVBNf4zGjkNv+kv5G5CsIJGWIeFOiOHk3HC87iy4pJqPQj8tApDMyO4xNImucaU8lllXvCYZWL6ZNaqgwoVjVEPi8Vj1ldkbualXaUK/mfYhG6rGVw32/etRhgu40EdLuASriCAGwjhDjoQAYd3+IQv+LYiq7BerNflaM1a7ZzDmqy3H9XQhpg=</latexit>

• ⌧ ! ±1



Radial Quantization = Wilson RG
<latexit sha1_base64="3aqs0sSqN52hvDR21Hn2Gh7fPE0=">AAABgXicdY+7TsNAEEVnEx4mvAKUNBFpoLHWFoREUFiioQwSToJiK1ovg1ll/ZB3jYisfAUtfBh/g+NA4YJbHc2dq7kTpFIoTek3aTQ3Nre2jZ3W7t7+wWH76Hikkjzj6PJEJtkkYAqliNHVQkucpBmyKJA4DuZ3K3/8hpkSSfyoFyn6EQtj8SI40+XoydP4rgt3tJy1u9SkpXq9zgqsPrVKGAz6tj3oWJVFadcxoNJw1ubec8LzCGPNJVNqatFU+wXLtOASly0vV5gyPmchFjwKMhG+6tp0WmLMIlR+Ub1Rj8hcL5atstXf6c7/MLJNq2dePVx2ndt1PTDgFM7gHCy4BgfuYQgucIjgAz7hizTJBaHEXq82yG/mBGoiNz+EmmUh</latexit>

UV

<latexit sha1_base64="Q3neNe2qQELLP9q1DqcN6GlZP3Y=">AAABgXicdY87TwJBFIXvgI8VX6ilDZFGm83sAItGi01stEMjDwOEzI5XmDD7yM6skWz4Fbb6w/w3LqAFhac6+e49uef6sZLaUPpNCsWNza1ta6e0u7d/cFg+Ou7oKE0EtkWkoqTnc41Khtg20ijsxQnywFfY9ae3i3n3DRMto/DJzGIcBnwcylcpuMnR88Dgu8nuH+ejcpXaV5cua7AKtSltspq7MKxZZ7WKk5OFqp4FS7VGZTF4iUQaYGiE4lr3HRqbYcYTI4XCeWmQaoy5mPIxZiLwEzmemDXaz23IA9TDbPnGekSlZjYv5a3+Tlf+Nx1mO67deKhXvZtVPbDgFM7gHBxoggd30II2CAjgAz7hixTJBaGErVYL5DdzAmsi1z97yWUY</latexit>

IR

<latexit sha1_base64="6CZ5Ck6+zMkHCAE8x0J/d/42MoU=">AAAB7nicZZDLSsNAFIZn6q2Nt6hLN8F24aokheo24EI3QhV7gaaUyfS0HTqXkJkIJeQ13IlbX0mfxjEtSO2/+jgz55+PiRPOtPH9L1zZ2d3bP6jWnMOj45NT9+y8p1WWUuhSxVU6iIkGziR0DTMcBkkKRMQc+vHi7ve8/wqpZkq+mGUCI0Fmkk0ZJcaOxq6JYpgxmQsmWUJmUAzNKG8zWTiNKM44B9NwHomZg7ALlHC+9Gw/ZRq8qUpFxsseT029PuPa0vO9E0kVW4dFboHJCUhTRCAnf2+M3brf9Mt42xCsoR5WUZnO2KXRRNFM2CrKidbDwE+sJ0mtE4fCiTINCaELW55TEadsNjcb06FFSQToUV7+2eYKz8yycKxV8N9hG3qtZnDTbD+16mG40kNVdImu0DUK0C0K0QPqoC6i6BsjXMMOTvAbfscfq6sVvN65QBvBnz/iCo87</latexit>

• Mathematically precise formulation of Wilson RG

<latexit sha1_base64="1Pzrr57OJikfH7PibhlYlxf79B0=">AAABmHicZY+7TsNAEEVnw8uYV4AOGoQbqshGPFpLFEAXIpxESqxovQxmlV2vtbsGIiufQQvfxd/gPBqTWx3dmau5k+SCG+v7v6Sxtr6xueVsuzu7e/sHzcOjrlGFZhgxJZTuJ9Sg4BlGlluB/VwjlYnAXjK+m81776gNV9mzneQYS5pm/JUzaitrMOzw9M1SrdXHqOn5LX+us1UIluCFDszVHjU/hy+KFRIzywQ1ZhD4uY1Lqi1nAqfusDCYUzamKZZMJnp2qeYOKsyoRBOX80fqEVHYSd2h0piJTKZuVTX4X2wVupet4KZ1/XTlheGiMzhwCudwAQHcQggP0IYIGCj4gm/4ISckJPfkcbHaIMvMMdREOn8sJW6u</latexit>)
<latexit sha1_base64="g9JYcMMLDXbGEBweTi2+Cmyixf8=">AAAB4XicZZDLTsJAFIZP8Yb1VnXpphEWuMGWBN02cYM7vBRIKCHT4VAntDOTdmokTR/AnXHrM/kAPodbTaxAYpB/9eVc/vPn+DJkibKsD620tr6xuVXe1nd29/YPjMOjTiLSmKJLRSjink8SDBlHVzEVYk/GSCI/xK4/ufrtdx8xTpjg92oqcRCRgLMxo0QVpaEReD4GjGcR40ySAPO+GmRNxnP9TiJVcRqZYmxWWzVPkfTM9JQwq7rbOb++NcfsCUemFIwr3ePCL85OsgIYHyFXuYd89Gc7NCpW3ZrJXAV7ARWnDDO1hwb1RoKmUWFFQ5IkfduSRTQSK0ZDzHUvTVASOinMMxr5MQse1FK1XyAnESaDbPam5ZUwVdNcL1LZ/zOsQqdRty/qzZtGxXHm8aAMJ3AKNbDhEhxoQRtcoPAOn/AF3xrVnrUX7XU+WtIWO8ewJO3tB9RpixM=</latexit>

Spectrum of H(⌧)! UV/IR fixed point
<latexit sha1_base64="Zg1xpnK/4JeVn/HJhaPQWLg/Yt8=">AAABxnicZZBLS8NAFIVv6qvGV9Slm2I3dROSQnUbEKQLFxX7gqaUyfQ2Dp1MQmZSKSHgb/LX6FJ/iWNakNqz+rhzz5nDDRLOpHKcT6Oys7u3f1A9NI+OT07PrPOLvoyzlGKPxjxOhwGRyJnAnmKK4zBJkUQBx0Ewv/99HywwlSwWXbVMcByRULAZo0Tp0cR69AMMmcgjJlhCQixGapy3mCjMBi5Q1GZxWnt+6Nq2fWP6Ig509jzXwMQUhSp8FNM/78SqO7ZTqrYN7hrqXhVKdSYW9acxzSIdRTmRcuQ6if6fpIpRjoXpZxITQuc6PKdRkLLwRW1MRxoFiVCO8/IWmxaeqWVh6lbu/w7b0G/a7q3demrWPW9VD6pwBdfQABfuwIM2dKAHFN7hA77g22gbwsiM19VqxVh7LmFDxtsPYhKAmw==</latexit>

(even for SFT...)

<latexit sha1_base64="Xga2GarIn6kB+TtfjOeDbBtkxPE=">AAAB03icZZDLSsNAFIZP6q3GW9Slm2CzcFWSQnUbcOOygmkrnVJmpqd16GQSMhOhhGzErc/kc/gAbvUVjG1Bav/Vx7n85+ewVAptfP/Dqm1t7+zu1fftg8Oj4xPn9KyrkzzjGPFEJlmfUY1SKIyMMBL7aYY0ZhJ7bHb72+89Y6ZFoh7MPMVhTKdKTASnpiqNnEfCcCpUEQslUjrFcmCGRVuo0vYIy6VE47keMTR3iUlcksZEqImZezZRCasOzYoKhBqjMiVBNf4zGjkNv+kv5G5CsIJGWIeFOiOHk3HC87iy4pJqPQj8tApDMyO4xNImucaU8lllXvCYZWL6ZNaqgwoVjVEPi8Vj1ldkbualXaUK/mfYhG6rGVw32/etRhgu40EdLuASriCAGwjhDjoQAYd3+IQv+LYiq7BerNflaM1a7ZzDmqy3H9XQhpg=</latexit>

• ⌧ ! ±1



Radial Quantization = Wilson RG
<latexit sha1_base64="3aqs0sSqN52hvDR21Hn2Gh7fPE0=">AAABgXicdY+7TsNAEEVnEx4mvAKUNBFpoLHWFoREUFiioQwSToJiK1ovg1ll/ZB3jYisfAUtfBh/g+NA4YJbHc2dq7kTpFIoTek3aTQ3Nre2jZ3W7t7+wWH76Hikkjzj6PJEJtkkYAqliNHVQkucpBmyKJA4DuZ3K3/8hpkSSfyoFyn6EQtj8SI40+XoydP4rgt3tJy1u9SkpXq9zgqsPrVKGAz6tj3oWJVFadcxoNJw1ubec8LzCGPNJVNqatFU+wXLtOASly0vV5gyPmchFjwKMhG+6tp0WmLMIlR+Ub1Rj8hcL5atstXf6c7/MLJNq2dePVx2ndt1PTDgFM7gHCy4BgfuYQgucIjgAz7hizTJBaHEXq82yG/mBGoiNz+EmmUh</latexit>

UV

<latexit sha1_base64="Q3neNe2qQELLP9q1DqcN6GlZP3Y=">AAABgXicdY87TwJBFIXvgI8VX6ilDZFGm83sAItGi01stEMjDwOEzI5XmDD7yM6skWz4Fbb6w/w3LqAFhac6+e49uef6sZLaUPpNCsWNza1ta6e0u7d/cFg+Ou7oKE0EtkWkoqTnc41Khtg20ijsxQnywFfY9ae3i3n3DRMto/DJzGIcBnwcylcpuMnR88Dgu8nuH+ejcpXaV5cua7AKtSltspq7MKxZZ7WKk5OFqp4FS7VGZTF4iUQaYGiE4lr3HRqbYcYTI4XCeWmQaoy5mPIxZiLwEzmemDXaz23IA9TDbPnGekSlZjYv5a3+Tlf+Nx1mO67deKhXvZtVPbDgFM7gHBxoggd30II2CAjgAz7hixTJBaGErVYL5DdzAmsi1z97yWUY</latexit>

IR

<latexit sha1_base64="6CZ5Ck6+zMkHCAE8x0J/d/42MoU=">AAAB7nicZZDLSsNAFIZn6q2Nt6hLN8F24aokheo24EI3QhV7gaaUyfS0HTqXkJkIJeQ13IlbX0mfxjEtSO2/+jgz55+PiRPOtPH9L1zZ2d3bP6jWnMOj45NT9+y8p1WWUuhSxVU6iIkGziR0DTMcBkkKRMQc+vHi7ve8/wqpZkq+mGUCI0Fmkk0ZJcaOxq6JYpgxmQsmWUJmUAzNKG8zWTiNKM44B9NwHomZg7ALlHC+9Gw/ZRq8qUpFxsseT029PuPa0vO9E0kVW4dFboHJCUhTRCAnf2+M3brf9Mt42xCsoR5WUZnO2KXRRNFM2CrKidbDwE+sJ0mtE4fCiTINCaELW55TEadsNjcb06FFSQToUV7+2eYKz8yycKxV8N9hG3qtZnDTbD+16mG40kNVdImu0DUK0C0K0QPqoC6i6BsjXMMOTvAbfscfq6sVvN65QBvBnz/iCo87</latexit>

• Mathematically precise formulation of Wilson RG

<latexit sha1_base64="1Pzrr57OJikfH7PibhlYlxf79B0=">AAABmHicZY+7TsNAEEVnw8uYV4AOGoQbqshGPFpLFEAXIpxESqxovQxmlV2vtbsGIiufQQvfxd/gPBqTWx3dmau5k+SCG+v7v6Sxtr6xueVsuzu7e/sHzcOjrlGFZhgxJZTuJ9Sg4BlGlluB/VwjlYnAXjK+m81776gNV9mzneQYS5pm/JUzaitrMOzw9M1SrdXHqOn5LX+us1UIluCFDszVHjU/hy+KFRIzywQ1ZhD4uY1Lqi1nAqfusDCYUzamKZZMJnp2qeYOKsyoRBOX80fqEVHYSd2h0piJTKZuVTX4X2wVupet4KZ1/XTlheGiMzhwCudwAQHcQggP0IYIGCj4gm/4ISckJPfkcbHaIMvMMdREOn8sJW6u</latexit>)
<latexit sha1_base64="g9JYcMMLDXbGEBweTi2+Cmyixf8=">AAAB4XicZZDLTsJAFIZP8Yb1VnXpphEWuMGWBN02cYM7vBRIKCHT4VAntDOTdmokTR/AnXHrM/kAPodbTaxAYpB/9eVc/vPn+DJkibKsD620tr6xuVXe1nd29/YPjMOjTiLSmKJLRSjink8SDBlHVzEVYk/GSCI/xK4/ufrtdx8xTpjg92oqcRCRgLMxo0QVpaEReD4GjGcR40ySAPO+GmRNxnP9TiJVcRqZYmxWWzVPkfTM9JQwq7rbOb++NcfsCUemFIwr3ePCL85OsgIYHyFXuYd89Gc7NCpW3ZrJXAV7ARWnDDO1hwb1RoKmUWFFQ5IkfduSRTQSK0ZDzHUvTVASOinMMxr5MQse1FK1XyAnESaDbPam5ZUwVdNcL1LZ/zOsQqdRty/qzZtGxXHm8aAMJ3AKNbDhEhxoQRtcoPAOn/AF3xrVnrUX7XU+WtIWO8ewJO3tB9RpixM=</latexit>

Spectrum of H(⌧)! UV/IR fixed point
<latexit sha1_base64="Zg1xpnK/4JeVn/HJhaPQWLg/Yt8=">AAABxnicZZBLS8NAFIVv6qvGV9Slm2I3dROSQnUbEKQLFxX7gqaUyfQ2Dp1MQmZSKSHgb/LX6FJ/iWNakNqz+rhzz5nDDRLOpHKcT6Oys7u3f1A9NI+OT07PrPOLvoyzlGKPxjxOhwGRyJnAnmKK4zBJkUQBx0Ewv/99HywwlSwWXbVMcByRULAZo0Tp0cR69AMMmcgjJlhCQixGapy3mCjMBi5Q1GZxWnt+6Nq2fWP6Ig509jzXwMQUhSp8FNM/78SqO7ZTqrYN7hrqXhVKdSYW9acxzSIdRTmRcuQ6if6fpIpRjoXpZxITQuc6PKdRkLLwRW1MRxoFiVCO8/IWmxaeqWVh6lbu/w7b0G/a7q3demrWPW9VD6pwBdfQABfuwIM2dKAHFN7hA77g22gbwsiM19VqxVh7LmFDxtsPYhKAmw==</latexit>

(even for SFT...)

<latexit sha1_base64="Xga2GarIn6kB+TtfjOeDbBtkxPE=">AAAB03icZZDLSsNAFIZP6q3GW9Slm2CzcFWSQnUbcOOygmkrnVJmpqd16GQSMhOhhGzErc/kc/gAbvUVjG1Bav/Vx7n85+ewVAptfP/Dqm1t7+zu1fftg8Oj4xPn9KyrkzzjGPFEJlmfUY1SKIyMMBL7aYY0ZhJ7bHb72+89Y6ZFoh7MPMVhTKdKTASnpiqNnEfCcCpUEQslUjrFcmCGRVuo0vYIy6VE47keMTR3iUlcksZEqImZezZRCasOzYoKhBqjMiVBNf4zGjkNv+kv5G5CsIJGWIeFOiOHk3HC87iy4pJqPQj8tApDMyO4xNImucaU8lllXvCYZWL6ZNaqgwoVjVEPi8Vj1ldkbualXaUK/mfYhG6rGVw32/etRhgu40EdLuASriCAGwjhDjoQAYd3+IQv+LYiq7BerNflaM1a7ZzDmqy3H9XQhpg=</latexit>

• ⌧ ! ±1

<latexit sha1_base64="zdYInappu1YD++3DLtAA4eTZB30=">AAAB13icZZDLSsNAFIZPvNZ4i7p0E2wXrkpSqG4D3bisYC/ShDIzPcahk0nITIQSgjtx6zP5FD6CW30Bx7Ygtf/q41z+83NoJrjSnvdhbWxube/s1vbs/YPDo2Pn5LSv0iJn2GOpSPMhJQoFl9jTXAscZjmShAoc0Gnntz94wlzxVN7pWYZRQmLJHzgj2pTGThRSjLksEy55RmKsRjoq21xWdiOkhRCoG26HSJeimxXaTaVLXJYmhjG3Q5lSc2xaGuByglJXIcrJn9nYqXtNby53Hfwl1IMazNUdOyycpKxIjBUTRKmR72UmEMk1ZwIrOywUZoRNjXnJEprz+FGvVEcGJUlQReX8OasrotCzyjap/P8Z1qHfavpXzfZtqx4Ei3hQg3O4gEvw4RoCuIEu9IDBO3zCF3xb99az9WK9LkY3rOXOGazIevsBVV6IEw==</latexit>

• Can be put on a computer
<latexit sha1_base64="zrjqEyMaLvyjkE66tbeEYlYJiCI=">AAAB3XicZZC7TsMwFIZPyq2EW4GRJaIdWIgSpMIaCQYGhnLpRWpK5biHYNVxothBqqKwsSFWnolH4ClYYcO9SKj0nz4d+/z+5CDhTCrH+TRKS8srq2vldXNjc2t7p7K715JxllJs0pjHaScgEjkT2FRMcewkKZIo4NgOhufj8/YTppLF4k6NEuxFJBTsgVGi9KhfoX6AIRN5xARLSIhFV/XyOhOFmftMWWiHdvF8RZRiFK1YWLXb+/zi2C0sX7EIpXVTM30RB/rJYa6BiQEKVfgoBn+V/UrVsZ1JrEVwZ1D1yjBJY2w1iGkW6SrKiZRd10m0Fkm1BcfC9DOJCaFDXZ7TKEhZ+Kjmpl2Ngmi/Xj75ovkVnqlRYWor97/DIrRObPfUrl+fVD1vqgdlOIBDOAIXzsCDS2hAEyh8wBd8w4/RN16MV+NterVkzHb2YS7G+y/W3ooB</latexit>

e.g. Lattice on SD�1 ⇥ R
<latexit sha1_base64="2FB+d78W8TH88+I6j7jMxo5jJJU=">AAABqnicdU+7TsNAEFyHVwgvAyWNRZogWdbFwtBQREECOgIiD+RY0fmymFPOD92diaIov8HX0MI/8Dc4IRQpmGZGszva2TATXGlCvo3S2vrG5lZ5u7Kzu7d/YB4edVSaS4ZtlopU9kKqUPAE25prgb1MIo1Dgd1wdD2fd99QKp4mT3qSYRDTKOEvnFFdWAOT+E2ZjlHaVhNlNOcbgTFPItu6pSqkUqa2dT/GxKq5xHXPgoFZJY5HCrgWceZ87llLx7PqC4eQaqMMC7QGJusPU5bHmGgmqFJ+nWQ6mFKpORM4q/RzhRllIxrhlMWh5NGrXnH9QiY0RhVMF/+uRkSuJ7NK0ervtPW/6LhO/cLxHtxq4+q3HpThBE6hBnW4hAbcQQvawOAdPuATvgzbeDSeDf93tWQsM8ewAmP4A33EcmI=</latexit>

[Brower, Berger, Fleming, Gasbarro, Owen (2022)]



Conclusions

<latexit sha1_base64="Z0ZtcOZU02VBOPaFcE+2P3GjiY0=">AAABuHicZY/LSsNAFIbPeK3xFnXpRuzGVUkKVehCCgVxWaE3aEqdmR7j0MkkzEyEEvI2Po1b3fg2jm1Bav/Vx7n85z8sk8LYIPgmW9s7u3v7lQPv8Oj45NQ/O++bNNccezyVqR4yalAKhT0rrMRhppEmTOKAzdq//cEbaiNS1bXzDMcJjZV4EZxaV5r49xHDWKgiEUpkNMZyZMdFQ6jSaz90vUilzLnNCgdCTVHZMkI1/Zue+NWgFix0tQnhCqqtCizUmfg8mqY8T5wVl9SYURhk7iLVVnCJpRflBjPKZ8684AnTIn61a9WRQ0UTNONi8f36isztvPRcqvB/hk3o12vhba3xVK+2mst4UIFLuIYbCOEOWvAIHegBh3f4gE/4Ik3yTGIilqNbZLVzAWsi+gefmXvp</latexit>

CFT

<latexit sha1_base64="Z0ZtcOZU02VBOPaFcE+2P3GjiY0=">AAABuHicZY/LSsNAFIbPeK3xFnXpRuzGVUkKVehCCgVxWaE3aEqdmR7j0MkkzEyEEvI2Po1b3fg2jm1Bav/Vx7n85z8sk8LYIPgmW9s7u3v7lQPv8Oj45NQ/O++bNNccezyVqR4yalAKhT0rrMRhppEmTOKAzdq//cEbaiNS1bXzDMcJjZV4EZxaV5r49xHDWKgiEUpkNMZyZMdFQ6jSaz90vUilzLnNCgdCTVHZMkI1/Zue+NWgFix0tQnhCqqtCizUmfg8mqY8T5wVl9SYURhk7iLVVnCJpRflBjPKZ8684AnTIn61a9WRQ0UTNONi8f36isztvPRcqvB/hk3o12vhba3xVK+2mst4UIFLuIYbCOEOWvAIHegBh3f4gE/4Ik3yTGIilqNbZLVzAWsi+gefmXvp</latexit>

CFT
<latexit sha1_base64="Z0ZtcOZU02VBOPaFcE+2P3GjiY0=">AAABuHicZY/LSsNAFIbPeK3xFnXpRuzGVUkKVehCCgVxWaE3aEqdmR7j0MkkzEyEEvI2Po1b3fg2jm1Bav/Vx7n85z8sk8LYIPgmW9s7u3v7lQPv8Oj45NQ/O++bNNccezyVqR4yalAKhT0rrMRhppEmTOKAzdq//cEbaiNS1bXzDMcJjZV4EZxaV5r49xHDWKgiEUpkNMZyZMdFQ6jSaz90vUilzLnNCgdCTVHZMkI1/Zue+NWgFix0tQnhCqqtCizUmfg8mqY8T5wVl9SYURhk7iLVVnCJpRflBjPKZ8684AnTIn61a9WRQ0UTNONi8f36isztvPRcqvB/hk3o12vhba3xVK+2mst4UIFLuIYbCOEOWvAIHegBh3f4gE/4Ik3yTGIilqNbZLVzAWsi+gefmXvp</latexit>

CFT
<latexit sha1_base64="Z0ZtcOZU02VBOPaFcE+2P3GjiY0=">AAABuHicZY/LSsNAFIbPeK3xFnXpRuzGVUkKVehCCgVxWaE3aEqdmR7j0MkkzEyEEvI2Po1b3fg2jm1Bav/Vx7n85z8sk8LYIPgmW9s7u3v7lQPv8Oj45NQ/O++bNNccezyVqR4yalAKhT0rrMRhppEmTOKAzdq//cEbaiNS1bXzDMcJjZV4EZxaV5r49xHDWKgiEUpkNMZyZMdFQ6jSaz90vUilzLnNCgdCTVHZMkI1/Zue+NWgFix0tQnhCqqtCizUmfg8mqY8T5wVl9SYURhk7iLVVnCJpRflBjPKZ8684AnTIn61a9WRQ0UTNONi8f36isztvPRcqvB/hk3o12vhba3xVK+2mst4UIFLuIYbCOEOWvAIHegBh3f4gE/4Ik3yTGIilqNbZLVzAWsi+gefmXvp</latexit>

CFT

<latexit sha1_base64="LnHQocrWC/JEGilySY5y6ELWJ/4=">AAAB3HicZZBLS8NAFIVvfNb4irp0E+zGhZSkUN0GBHHZYl/Q1DKZ3KZDJ5OQmQglZOdO3Pqb/Av+Cbe6dGwLUntWH2fuPXO4QcqZVI7zYWxsbm3v7Fb2zP2Dw6Nj6+S0K5M8o9ihCU+yfkAkciawo5ji2E8zJHHAsRdMb3/fe0+YSZaItpqlOIxJJNiYUaK0NbICP8CIiSJmgqUkwnKghkWDidJsT9DmRISSkhTtZGy37trSpkTYNBGKMGE/aOPK9EUS6B+nhQYmQhSq9FGEf4kjq+rUnLnsdXCXUPUqMFdzZFE/TGge6yjKiZQD10l1K5IpRjmWpp9LTAmd6vCCxkHGoolacQcaBYlRDov5hVZXeK5mpalbuf87rEO3XnOva41Wvep5i3pQgXO4gEtw4QY8uIcmdIDCO3zCF3wbj8az8WK8LkY3jOXOGazIePsBgcmJ4w==</latexit>

The landscape of QFTs can contain SFTs,

<latexit sha1_base64="QhyVvlVFeYfp0LOOd8oBu0Tv0AU=">AAABuHicdU9NS8NAEJ34WeNX1KOXYC+ewqYYhR6kIIjHiv2CptTNdoxLN5uQ3Qgl5N/4a7zqxX/j9kOkB99lHm9m3puJMsGVJuTb2tjc2t7Zre3Z+weHR8fOyWlPpUXOsMtSkeaDiCoUXGJXcy1wkOVIk0hgP5rezfv9N8wVT2VHzzIcJTSW/IUzqo00dm7DCGMuy4RLntEYq6EelQGXlf1037FDmUbGbVoawuUEpa5ClJO/6bFTJ15ADBou8eb1KnBXSuD6C4WQeqsGC7THDgsnKSsSY8UEVWrok8wk0lxzJrCyw0JhRtnUmJcsiXIev+o1dWiopAmqUbn4fn1FFHpW2eaq32j3f9JreP61Fzw26q3m8jyowTlcwCX4cAMteIA2dIHBO3zAJ3xZTevZii2+HN2wVjtnsAYr/wHNXnwT</latexit>

SFT

<latexit sha1_base64="QhyVvlVFeYfp0LOOd8oBu0Tv0AU=">AAABuHicdU9NS8NAEJ34WeNX1KOXYC+ewqYYhR6kIIjHiv2CptTNdoxLN5uQ3Qgl5N/4a7zqxX/j9kOkB99lHm9m3puJMsGVJuTb2tjc2t7Zre3Z+weHR8fOyWlPpUXOsMtSkeaDiCoUXGJXcy1wkOVIk0hgP5rezfv9N8wVT2VHzzIcJTSW/IUzqo00dm7DCGMuy4RLntEYq6EelQGXlf1037FDmUbGbVoawuUEpa5ClJO/6bFTJ15ADBou8eb1KnBXSuD6C4WQeqsGC7THDgsnKSsSY8UEVWrok8wk0lxzJrCyw0JhRtnUmJcsiXIev+o1dWiopAmqUbn4fn1FFHpW2eaq32j3f9JreP61Fzw26q3m8jyowTlcwCX4cAMteIA2dIHBO3zAJ3xZTevZii2+HN2wVjtnsAYr/wHNXnwT</latexit>

SFT

<latexit sha1_base64="AOUYQJ4g6lXWfvuzRnrAcRheFRM=">AAABy3icZZBNS8NAEIYn9avGr6hHL8FePJWkUD0a8OJFaMF+QFPK7nZMl2w2IbsRaszR3+Rv8eBV/4ZrW5Da9zA8zOy887I0E1xpz/uwalvbO7t79X374PDo+MQ5PeurtMgZ9lgq0nxIiULBJfY01wKHWY4koQIHNL77nQ+eMVc8lY96nuE4IZHkT5wRbVoTpxtSjLgsEy55RiKsRnpctrmsbFpoN5ViboqrZ+hmSGJ1a4cypeZAXBrgcopSVyHK6Z/BxGl4TW8hdxP8FTSCOizUmTgsnKasSIwVE0Spke9lJgTJNWcCKzssFGaExca8ZAnNeTTTa92RQUkSVONy8SHrK6LQ88o2qfz/GTah32r61812t9UIgmU8qMMFXMIV+HADAdxDB3rA4B0+4Qu+rQdLWS/W6/JpzVrtnMOarLcfHEyDzg==</latexit>

but only on the peaks?
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