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<latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit>

curvature singularities!
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<latexit sha1_base64="7g+AYjAby3oVMFDKuGp913DlvDM=">AAACDHicbVDLSsNAFJ3UV62vqEs3g1VwY0mKoC6EohuXtRhbaEKYTCft0MkkzEyEEvIDbvwVNy5U3PoB7vwbp20QbT1w4XDOvdx7T5AwKpVlfRmlhcWl5ZXyamVtfWNzy9zeuZNxKjBxcMxi0QmQJIxy4iiqGOkkgqAoYKQdDK/GfvueCEljfqtGCfEi1Oc0pBgpLfnmQcvP3Ch1eZofQzcUCGd2ntXz/o/curB8s2rVrAngPLELUgUFmr756fZinEaEK8yQlF3bSpSXIaEoZiSvuKkkCcJD1CddTTmKiPSyyTc5PNRKD4ax0MUVnKi/JzIUSTmKAt0ZITWQs95Y/M/rpio88zLKk1QRjqeLwpRBFcNxNLBHBcGKjTRBWFB9K8QDpCNROsCKDsGefXmeOPXaec26Oak2Los0ymAP7IMjYINT0ADXoAkcgMEDeAIv4NV4NJ6NN+N92loyipld8AfGxzfZtZue</latexit><latexit sha1_base64="7g+AYjAby3oVMFDKuGp913DlvDM=">AAACDHicbVDLSsNAFJ3UV62vqEs3g1VwY0mKoC6EohuXtRhbaEKYTCft0MkkzEyEEvIDbvwVNy5U3PoB7vwbp20QbT1w4XDOvdx7T5AwKpVlfRmlhcWl5ZXyamVtfWNzy9zeuZNxKjBxcMxi0QmQJIxy4iiqGOkkgqAoYKQdDK/GfvueCEljfqtGCfEi1Oc0pBgpLfnmQcvP3Ch1eZofQzcUCGd2ntXz/o/curB8s2rVrAngPLELUgUFmr756fZinEaEK8yQlF3bSpSXIaEoZiSvuKkkCcJD1CddTTmKiPSyyTc5PNRKD4ax0MUVnKi/JzIUSTmKAt0ZITWQs95Y/M/rpio88zLKk1QRjqeLwpRBFcNxNLBHBcGKjTRBWFB9K8QDpCNROsCKDsGefXmeOPXaec26Oak2Los0ymAP7IMjYINT0ADXoAkcgMEDeAIv4NV4NJ6NN+N92loyipld8AfGxzfZtZue</latexit><latexit sha1_base64="7g+AYjAby3oVMFDKuGp913DlvDM=">AAACDHicbVDLSsNAFJ3UV62vqEs3g1VwY0mKoC6EohuXtRhbaEKYTCft0MkkzEyEEvIDbvwVNy5U3PoB7vwbp20QbT1w4XDOvdx7T5AwKpVlfRmlhcWl5ZXyamVtfWNzy9zeuZNxKjBxcMxi0QmQJIxy4iiqGOkkgqAoYKQdDK/GfvueCEljfqtGCfEi1Oc0pBgpLfnmQcvP3Ch1eZofQzcUCGd2ntXz/o/curB8s2rVrAngPLELUgUFmr756fZinEaEK8yQlF3bSpSXIaEoZiSvuKkkCcJD1CddTTmKiPSyyTc5PNRKD4ax0MUVnKi/JzIUSTmKAt0ZITWQs95Y/M/rpio88zLKk1QRjqeLwpRBFcNxNLBHBcGKjTRBWFB9K8QDpCNROsCKDsGefXmeOPXaec26Oak2Los0ymAP7IMjYINT0ADXoAkcgMEDeAIv4NV4NJ6NN+N92loyipld8AfGxzfZtZue</latexit>
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<latexit sha1_base64="mtgHtC09g6C66LEM0wT4ztqZeVU=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKWxEUA9C0IvHKK4JZJcwO5lNhszMLvMQwpLf8OJBxatf482/cZLsQaMFDUVVN91dccaZNr7/5ZWWlldW18rrlY3Nre2d6u7eg06tIjQgKU9VJ8aaciZpYJjhtJMpikXMaTseXU/99iNVmqXy3owzGgk8kCxhBBsnhXe9PBQ2lHZy6feqNb/uz4D+kkZBalCg1at+hv2UWEGlIRxr3W34mYlyrAwjnE4qodU0w2SEB7TrqMSC6iif3TxBR07poyRVrqRBM/XnRI6F1mMRu06BzVAvelPxP69rTXIe5Uxm1lBJ5osSy5FJ0TQA1GeKEsPHjmCimLsVkSFWmBgXU8WF0Fh8+S8JTuoXdf/2tNa8KtIowwEcwjE04AyacAMtCIBABk/wAq+e9Z69N+993lryipl9+AXv4xs6B5FY</latexit><latexit sha1_base64="mtgHtC09g6C66LEM0wT4ztqZeVU=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKWxEUA9C0IvHKK4JZJcwO5lNhszMLvMQwpLf8OJBxatf482/cZLsQaMFDUVVN91dccaZNr7/5ZWWlldW18rrlY3Nre2d6u7eg06tIjQgKU9VJ8aaciZpYJjhtJMpikXMaTseXU/99iNVmqXy3owzGgk8kCxhBBsnhXe9PBQ2lHZy6feqNb/uz4D+kkZBalCg1at+hv2UWEGlIRxr3W34mYlyrAwjnE4qodU0w2SEB7TrqMSC6iif3TxBR07poyRVrqRBM/XnRI6F1mMRu06BzVAvelPxP69rTXIe5Uxm1lBJ5osSy5FJ0TQA1GeKEsPHjmCimLsVkSFWmBgXU8WF0Fh8+S8JTuoXdf/2tNa8KtIowwEcwjE04AyacAMtCIBABk/wAq+e9Z69N+993lryipl9+AXv4xs6B5FY</latexit><latexit sha1_base64="mtgHtC09g6C66LEM0wT4ztqZeVU=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKWxEUA9C0IvHKK4JZJcwO5lNhszMLvMQwpLf8OJBxatf482/cZLsQaMFDUVVN91dccaZNr7/5ZWWlldW18rrlY3Nre2d6u7eg06tIjQgKU9VJ8aaciZpYJjhtJMpikXMaTseXU/99iNVmqXy3owzGgk8kCxhBBsnhXe9PBQ2lHZy6feqNb/uz4D+kkZBalCg1at+hv2UWEGlIRxr3W34mYlyrAwjnE4qodU0w2SEB7TrqMSC6iif3TxBR07poyRVrqRBM/XnRI6F1mMRu06BzVAvelPxP69rTXIe5Uxm1lBJ5osSy5FJ0TQA1GeKEsPHjmCimLsVkSFWmBgXU8WF0Fh8+S8JTuoXdf/2tNa8KtIowwEcwjE04AyacAMtCIBABk/wAq+e9Z69N+993lryipl9+AXv4xs6B5FY</latexit>
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<latexit sha1_base64="Q/MEojAz5Ef/gpG0Ah+w+l34/GI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPUgFL14rGJsoQ1ls920S3c3YXcjlNC/4MWDild/kTf/jZs2B219MPB4b4aZeWHCmTau++2UlpZXVtfK65WNza3tneru3qOOU0WoT2Ieq3aINeVMUt8ww2k7URSLkNNWOLrJ/dYTVZrF8sGMExoIPJAsYgSbXLq/ck961Zpbd6dAi8QrSA0KNHvVr24/Jqmg0hCOte54bmKCDCvDCKeTSjfVNMFkhAe0Y6nEguogm946QUdW6aMoVrakQVP190SGhdZjEdpOgc1Qz3u5+J/XSU10EWRMJqmhkswWRSlHJkb546jPFCWGjy3BRDF7KyJDrDAxNp6KDcGbf3mR+Kf1y7p7d1ZrXBdplOEADuEYPDiHBtxCE3wgMIRneIU3RzgvzrvzMWstOcXMPvyB8/kDcoSNYA==</latexit><latexit sha1_base64="Q/MEojAz5Ef/gpG0Ah+w+l34/GI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPUgFL14rGJsoQ1ls920S3c3YXcjlNC/4MWDild/kTf/jZs2B219MPB4b4aZeWHCmTau++2UlpZXVtfK65WNza3tneru3qOOU0WoT2Ieq3aINeVMUt8ww2k7URSLkNNWOLrJ/dYTVZrF8sGMExoIPJAsYgSbXLq/ck961Zpbd6dAi8QrSA0KNHvVr24/Jqmg0hCOte54bmKCDCvDCKeTSjfVNMFkhAe0Y6nEguogm946QUdW6aMoVrakQVP190SGhdZjEdpOgc1Qz3u5+J/XSU10EWRMJqmhkswWRSlHJkb546jPFCWGjy3BRDF7KyJDrDAxNp6KDcGbf3mR+Kf1y7p7d1ZrXBdplOEADuEYPDiHBtxCE3wgMIRneIU3RzgvzrvzMWstOcXMPvyB8/kDcoSNYA==</latexit><latexit sha1_base64="Q/MEojAz5Ef/gpG0Ah+w+l34/GI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPUgFL14rGJsoQ1ls920S3c3YXcjlNC/4MWDild/kTf/jZs2B219MPB4b4aZeWHCmTau++2UlpZXVtfK65WNza3tneru3qOOU0WoT2Ieq3aINeVMUt8ww2k7URSLkNNWOLrJ/dYTVZrF8sGMExoIPJAsYgSbXLq/ck961Zpbd6dAi8QrSA0KNHvVr24/Jqmg0hCOte54bmKCDCvDCKeTSjfVNMFkhAe0Y6nEguogm946QUdW6aMoVrakQVP190SGhdZjEdpOgc1Qz3u5+J/XSU10EWRMJqmhkswWRSlHJkb546jPFCWGjy3BRDF7KyJDrDAxNp6KDcGbf3mR+Kf1y7p7d1ZrXBdplOEADuEYPDiHBtxCE3wgMIRneIU3RzgvzrvzMWstOcXMPvyB8/kDcoSNYA==</latexit>
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<latexit sha1_base64="1ByCPpR+7pGU5paP0X8Hz1UejjI="></latexit><latexit sha1_base64="1ByCPpR+7pGU5paP0X8Hz1UejjI="></latexit><latexit sha1_base64="1ByCPpR+7pGU5paP0X8Hz1UejjI="></latexit>
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curvature singularities!
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<latexit sha1_base64="7g+AYjAby3oVMFDKuGp913DlvDM=">AAACDHicbVDLSsNAFJ3UV62vqEs3g1VwY0mKoC6EohuXtRhbaEKYTCft0MkkzEyEEvIDbvwVNy5U3PoB7vwbp20QbT1w4XDOvdx7T5AwKpVlfRmlhcWl5ZXyamVtfWNzy9zeuZNxKjBxcMxi0QmQJIxy4iiqGOkkgqAoYKQdDK/GfvueCEljfqtGCfEi1Oc0pBgpLfnmQcvP3Ch1eZofQzcUCGd2ntXz/o/curB8s2rVrAngPLELUgUFmr756fZinEaEK8yQlF3bSpSXIaEoZiSvuKkkCcJD1CddTTmKiPSyyTc5PNRKD4ax0MUVnKi/JzIUSTmKAt0ZITWQs95Y/M/rpio88zLKk1QRjqeLwpRBFcNxNLBHBcGKjTRBWFB9K8QDpCNROsCKDsGefXmeOPXaec26Oak2Los0ymAP7IMjYINT0ADXoAkcgMEDeAIv4NV4NJ6NN+N92loyipld8AfGxzfZtZue</latexit><latexit sha1_base64="7g+AYjAby3oVMFDKuGp913DlvDM=">AAACDHicbVDLSsNAFJ3UV62vqEs3g1VwY0mKoC6EohuXtRhbaEKYTCft0MkkzEyEEvIDbvwVNy5U3PoB7vwbp20QbT1w4XDOvdx7T5AwKpVlfRmlhcWl5ZXyamVtfWNzy9zeuZNxKjBxcMxi0QmQJIxy4iiqGOkkgqAoYKQdDK/GfvueCEljfqtGCfEi1Oc0pBgpLfnmQcvP3Ch1eZofQzcUCGd2ntXz/o/curB8s2rVrAngPLELUgUFmr756fZinEaEK8yQlF3bSpSXIaEoZiSvuKkkCcJD1CddTTmKiPSyyTc5PNRKD4ax0MUVnKi/JzIUSTmKAt0ZITWQs95Y/M/rpio88zLKk1QRjqeLwpRBFcNxNLBHBcGKjTRBWFB9K8QDpCNROsCKDsGefXmeOPXaec26Oak2Los0ymAP7IMjYINT0ADXoAkcgMEDeAIv4NV4NJ6NN+N92loyipld8AfGxzfZtZue</latexit><latexit sha1_base64="7g+AYjAby3oVMFDKuGp913DlvDM=">AAACDHicbVDLSsNAFJ3UV62vqEs3g1VwY0mKoC6EohuXtRhbaEKYTCft0MkkzEyEEvIDbvwVNy5U3PoB7vwbp20QbT1w4XDOvdx7T5AwKpVlfRmlhcWl5ZXyamVtfWNzy9zeuZNxKjBxcMxi0QmQJIxy4iiqGOkkgqAoYKQdDK/GfvueCEljfqtGCfEi1Oc0pBgpLfnmQcvP3Ch1eZofQzcUCGd2ntXz/o/curB8s2rVrAngPLELUgUFmr756fZinEaEK8yQlF3bSpSXIaEoZiSvuKkkCcJD1CddTTmKiPSyyTc5PNRKD4ax0MUVnKi/JzIUSTmKAt0ZITWQs95Y/M/rpio88zLKk1QRjqeLwpRBFcNxNLBHBcGKjTRBWFB9K8QDpCNROsCKDsGefXmeOPXaec26Oak2Los0ymAP7IMjYINT0ADXoAkcgMEDeAIv4NV4NJ6NN+N92loyipld8AfGxzfZtZue</latexit>
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<latexit sha1_base64="mtgHtC09g6C66LEM0wT4ztqZeVU=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKWxEUA9C0IvHKK4JZJcwO5lNhszMLvMQwpLf8OJBxatf482/cZLsQaMFDUVVN91dccaZNr7/5ZWWlldW18rrlY3Nre2d6u7eg06tIjQgKU9VJ8aaciZpYJjhtJMpikXMaTseXU/99iNVmqXy3owzGgk8kCxhBBsnhXe9PBQ2lHZy6feqNb/uz4D+kkZBalCg1at+hv2UWEGlIRxr3W34mYlyrAwjnE4qodU0w2SEB7TrqMSC6iif3TxBR07poyRVrqRBM/XnRI6F1mMRu06BzVAvelPxP69rTXIe5Uxm1lBJ5osSy5FJ0TQA1GeKEsPHjmCimLsVkSFWmBgXU8WF0Fh8+S8JTuoXdf/2tNa8KtIowwEcwjE04AyacAMtCIBABk/wAq+e9Z69N+993lryipl9+AXv4xs6B5FY</latexit><latexit sha1_base64="mtgHtC09g6C66LEM0wT4ztqZeVU=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKWxEUA9C0IvHKK4JZJcwO5lNhszMLvMQwpLf8OJBxatf482/cZLsQaMFDUVVN91dccaZNr7/5ZWWlldW18rrlY3Nre2d6u7eg06tIjQgKU9VJ8aaciZpYJjhtJMpikXMaTseXU/99iNVmqXy3owzGgk8kCxhBBsnhXe9PBQ2lHZy6feqNb/uz4D+kkZBalCg1at+hv2UWEGlIRxr3W34mYlyrAwjnE4qodU0w2SEB7TrqMSC6iif3TxBR07poyRVrqRBM/XnRI6F1mMRu06BzVAvelPxP69rTXIe5Uxm1lBJ5osSy5FJ0TQA1GeKEsPHjmCimLsVkSFWmBgXU8WF0Fh8+S8JTuoXdf/2tNa8KtIowwEcwjE04AyacAMtCIBABk/wAq+e9Z69N+993lryipl9+AXv4xs6B5FY</latexit><latexit sha1_base64="mtgHtC09g6C66LEM0wT4ztqZeVU=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKWxEUA9C0IvHKK4JZJcwO5lNhszMLvMQwpLf8OJBxatf482/cZLsQaMFDUVVN91dccaZNr7/5ZWWlldW18rrlY3Nre2d6u7eg06tIjQgKU9VJ8aaciZpYJjhtJMpikXMaTseXU/99iNVmqXy3owzGgk8kCxhBBsnhXe9PBQ2lHZy6feqNb/uz4D+kkZBalCg1at+hv2UWEGlIRxr3W34mYlyrAwjnE4qodU0w2SEB7TrqMSC6iif3TxBR07poyRVrqRBM/XnRI6F1mMRu06BzVAvelPxP69rTXIe5Uxm1lBJ5osSy5FJ0TQA1GeKEsPHjmCimLsVkSFWmBgXU8WF0Fh8+S8JTuoXdf/2tNa8KtIowwEcwjE04AyacAMtCIBABk/wAq+e9Z69N+993lryipl9+AXv4xs6B5FY</latexit>
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<latexit sha1_base64="Q/MEojAz5Ef/gpG0Ah+w+l34/GI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPUgFL14rGJsoQ1ls920S3c3YXcjlNC/4MWDild/kTf/jZs2B219MPB4b4aZeWHCmTau++2UlpZXVtfK65WNza3tneru3qOOU0WoT2Ieq3aINeVMUt8ww2k7URSLkNNWOLrJ/dYTVZrF8sGMExoIPJAsYgSbXLq/ck961Zpbd6dAi8QrSA0KNHvVr24/Jqmg0hCOte54bmKCDCvDCKeTSjfVNMFkhAe0Y6nEguogm946QUdW6aMoVrakQVP190SGhdZjEdpOgc1Qz3u5+J/XSU10EWRMJqmhkswWRSlHJkb546jPFCWGjy3BRDF7KyJDrDAxNp6KDcGbf3mR+Kf1y7p7d1ZrXBdplOEADuEYPDiHBtxCE3wgMIRneIU3RzgvzrvzMWstOcXMPvyB8/kDcoSNYA==</latexit><latexit sha1_base64="Q/MEojAz5Ef/gpG0Ah+w+l34/GI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPUgFL14rGJsoQ1ls920S3c3YXcjlNC/4MWDild/kTf/jZs2B219MPB4b4aZeWHCmTau++2UlpZXVtfK65WNza3tneru3qOOU0WoT2Ieq3aINeVMUt8ww2k7URSLkNNWOLrJ/dYTVZrF8sGMExoIPJAsYgSbXLq/ck961Zpbd6dAi8QrSA0KNHvVr24/Jqmg0hCOte54bmKCDCvDCKeTSjfVNMFkhAe0Y6nEguogm946QUdW6aMoVrakQVP190SGhdZjEdpOgc1Qz3u5+J/XSU10EWRMJqmhkswWRSlHJkb546jPFCWGjy3BRDF7KyJDrDAxNp6KDcGbf3mR+Kf1y7p7d1ZrXBdplOEADuEYPDiHBtxCE3wgMIRneIU3RzgvzrvzMWstOcXMPvyB8/kDcoSNYA==</latexit><latexit sha1_base64="Q/MEojAz5Ef/gpG0Ah+w+l34/GI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPUgFL14rGJsoQ1ls920S3c3YXcjlNC/4MWDild/kTf/jZs2B219MPB4b4aZeWHCmTau++2UlpZXVtfK65WNza3tneru3qOOU0WoT2Ieq3aINeVMUt8ww2k7URSLkNNWOLrJ/dYTVZrF8sGMExoIPJAsYgSbXLq/ck961Zpbd6dAi8QrSA0KNHvVr24/Jqmg0hCOte54bmKCDCvDCKeTSjfVNMFkhAe0Y6nEguogm946QUdW6aMoVrakQVP190SGhdZjEdpOgc1Qz3u5+J/XSU10EWRMJqmhkswWRSlHJkb546jPFCWGjy3BRDF7KyJDrDAxNp6KDcGbf3mR+Kf1y7p7d1ZrXBdplOEADuEYPDiHBtxCE3wgMIRneIU3RzgvzrvzMWstOcXMPvyB8/kDcoSNYA==</latexit>
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<latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit><latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit><latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit>
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<latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit><latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit><latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit>
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<latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit><latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit><latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit>
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<latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit><latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit><latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit>
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a m
odels 

in d=4 dim
ensions:

[Litim
, Sannino ’14]
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<latexit sha1_base64="8XEj+bq/NIF5WREhLKKqNvcYwXM=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCBympCOpBKO3FYwVjC00Ik+2mXbr5YHcjlJCbF/+KFw8qXv0N3vw3btsctPXBwOO9GWbm+QlnUlnWt1FaWl5ZXSuvVzY2t7Z3zN29exmnglCbxDwWXR8k5SyitmKK024iKIQ+px1/1Jr4nQcqJIujOzVOqBvCIGIBI6C05JmHDvBkCF42cE6xA1Ll19gJBJCsmWet3DOrVs2aAi+SekGqqEDbM7+cfkzSkEaKcJCyV7cS5WYgFCOc5hUnlTQBMoIB7WkaQUilm03/yPGxVvo4iIWuSOGp+nsig1DKcejrzhDUUM57E/E/r5eq4NLNWJSkikZktihIOVYxnoSC+0xQovhYEyCC6VsxGYJOQenoKjqE+vzLi8Q+q13VrNvzaqNZpFFGB+gInaA6ukANdIPayEYEPaJn9IrejCfjxXg3PmatJaOY2Ud/YHz+AN4GmOA=</latexit><latexit sha1_base64="8XEj+bq/NIF5WREhLKKqNvcYwXM=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCBympCOpBKO3FYwVjC00Ik+2mXbr5YHcjlJCbF/+KFw8qXv0N3vw3btsctPXBwOO9GWbm+QlnUlnWt1FaWl5ZXSuvVzY2t7Z3zN29exmnglCbxDwWXR8k5SyitmKK024iKIQ+px1/1Jr4nQcqJIujOzVOqBvCIGIBI6C05JmHDvBkCF42cE6xA1Ll19gJBJCsmWet3DOrVs2aAi+SekGqqEDbM7+cfkzSkEaKcJCyV7cS5WYgFCOc5hUnlTQBMoIB7WkaQUilm03/yPGxVvo4iIWuSOGp+nsig1DKcejrzhDUUM57E/E/r5eq4NLNWJSkikZktihIOVYxnoSC+0xQovhYEyCC6VsxGYJOQenoKjqE+vzLi8Q+q13VrNvzaqNZpFFGB+gInaA6ukANdIPayEYEPaJn9IrejCfjxXg3PmatJaOY2Ud/YHz+AN4GmOA=</latexit><latexit sha1_base64="8XEj+bq/NIF5WREhLKKqNvcYwXM=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCBympCOpBKO3FYwVjC00Ik+2mXbr5YHcjlJCbF/+KFw8qXv0N3vw3btsctPXBwOO9GWbm+QlnUlnWt1FaWl5ZXSuvVzY2t7Z3zN29exmnglCbxDwWXR8k5SyitmKK024iKIQ+px1/1Jr4nQcqJIujOzVOqBvCIGIBI6C05JmHDvBkCF42cE6xA1Ll19gJBJCsmWet3DOrVs2aAi+SekGqqEDbM7+cfkzSkEaKcJCyV7cS5WYgFCOc5hUnlTQBMoIB7WkaQUilm03/yPGxVvo4iIWuSOGp+nsig1DKcejrzhDUUM57E/E/r5eq4NLNWJSkikZktihIOVYxnoSC+0xQovhYEyCC6VsxGYJOQenoKjqE+vzLi8Q+q13VrNvzaqNZpFFGB+gInaA6ukANdIPayEYEPaJn9IrejCfjxXg3PmatJaOY2Ud/YHz+AN4GmOA=</latexit>
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<latexit sha1_base64="7dYcLB/XEjkdjd8bG8PIl9fcOqU=">AAACLHicbVDLSgMxFM3Ud32NunQTLIIuLFMR1IUg6sJlBWsLnVoy6R0bmseQZIQyzA+58VdEcFHFrd9hWmfh60DgcM493NwTJZwZGwQjrzQ1PTM7N79QXlxaXln119ZvjEo1hQZVXOlWRAxwJqFhmeXQSjQQEXFoRoPzsd+8B22Yktd2mEBHkDvJYkaJdVLXvwgjsKSbhdxleiQ/wRPhNtvJQi1wpIySjOa7Od776cSgBSu8rl8JqsEE+C+pFaSCCtS7/nPYUzQVIC3lxJh2LUhsJyPaMsohL4epgYTQAbmDtqOSCDCdbHJtjred0sOx0u5Jiyfq90RGhDFDEblJQWzf/PbG4n9eO7XxUSdjMkktSPq1KE45tgqPq8M9poFaPnSEUM3cXzHtE02odQWXXQm13yf/JY396nE1uDqonJ4VbcyjTbSFdlANHaJTdInqqIEoekBPaIRevUfvxXvz3r9GS16R2UA/4H18Ao2wqIk=</latexit><latexit sha1_base64="7dYcLB/XEjkdjd8bG8PIl9fcOqU=">AAACLHicbVDLSgMxFM3Ud32NunQTLIIuLFMR1IUg6sJlBWsLnVoy6R0bmseQZIQyzA+58VdEcFHFrd9hWmfh60DgcM493NwTJZwZGwQjrzQ1PTM7N79QXlxaXln119ZvjEo1hQZVXOlWRAxwJqFhmeXQSjQQEXFoRoPzsd+8B22Yktd2mEBHkDvJYkaJdVLXvwgjsKSbhdxleiQ/wRPhNtvJQi1wpIySjOa7Od776cSgBSu8rl8JqsEE+C+pFaSCCtS7/nPYUzQVIC3lxJh2LUhsJyPaMsohL4epgYTQAbmDtqOSCDCdbHJtjred0sOx0u5Jiyfq90RGhDFDEblJQWzf/PbG4n9eO7XxUSdjMkktSPq1KE45tgqPq8M9poFaPnSEUM3cXzHtE02odQWXXQm13yf/JY396nE1uDqonJ4VbcyjTbSFdlANHaJTdInqqIEoekBPaIRevUfvxXvz3r9GS16R2UA/4H18Ao2wqIk=</latexit><latexit sha1_base64="7dYcLB/XEjkdjd8bG8PIl9fcOqU=">AAACLHicbVDLSgMxFM3Ud32NunQTLIIuLFMR1IUg6sJlBWsLnVoy6R0bmseQZIQyzA+58VdEcFHFrd9hWmfh60DgcM493NwTJZwZGwQjrzQ1PTM7N79QXlxaXln119ZvjEo1hQZVXOlWRAxwJqFhmeXQSjQQEXFoRoPzsd+8B22Yktd2mEBHkDvJYkaJdVLXvwgjsKSbhdxleiQ/wRPhNtvJQi1wpIySjOa7Od776cSgBSu8rl8JqsEE+C+pFaSCCtS7/nPYUzQVIC3lxJh2LUhsJyPaMsohL4epgYTQAbmDtqOSCDCdbHJtjred0sOx0u5Jiyfq90RGhDFDEblJQWzf/PbG4n9eO7XxUSdjMkktSPq1KE45tgqPq8M9poFaPnSEUM3cXzHtE02odQWXXQm13yf/JY396nE1uDqonJ4VbcyjTbSFdlANHaJTdInqqIEoekBPaIRevUfvxXvz3r9GS16R2UA/4H18Ao2wqIk=</latexit>
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<latexit sha1_base64="Iy0FeJDhLfMSKR/B5tY7pjfpeLQ=">AAACIHicbVDLSgNBEJz1GeMr6tHLYBAEddkEwXgQgl48KhgVsnHpnXSSIbOzy8ysEJb8ihd/xYsHFb3p1zh5ga+Chpqqbqa7wkRwbTzvw5manpmdm88t5BeXlldWC2vrVzpOFcMai0WsbkLQKLjEmuFG4E2iEKJQ4HXYPR3413eoNI/lpekl2IigLXmLMzBWCgoVP0QDQeaDSDoQtPvHPiaai1hSf28i0v0Tf49OXrflXdd1g0LRc70h6F9SGpMiGeM8KLz7zZilEUrDBGhdL3mJaWSgDGcC+3k/1ZgA60Ib65ZKiFA3suGFfbptlSZtxcqWNHSofp/IINK6F4W2MwLT0b+9gfifV09Nq9LIuExSg5KNPmqlgpqYDuKiTa6QGdGzBJjidlfKOqCAGRtq3oZQ+n3yX1Iru0eud3FQrJ6M08iRTbJFdkiJHJIqOSPnpEYYuSeP5Jm8OA/Ok/PqvI1ap5zxzAb5AefzC86goiw=</latexit><latexit sha1_base64="Iy0FeJDhLfMSKR/B5tY7pjfpeLQ=">AAACIHicbVDLSgNBEJz1GeMr6tHLYBAEddkEwXgQgl48KhgVsnHpnXSSIbOzy8ysEJb8ihd/xYsHFb3p1zh5ga+Chpqqbqa7wkRwbTzvw5manpmdm88t5BeXlldWC2vrVzpOFcMai0WsbkLQKLjEmuFG4E2iEKJQ4HXYPR3413eoNI/lpekl2IigLXmLMzBWCgoVP0QDQeaDSDoQtPvHPiaai1hSf28i0v0Tf49OXrflXdd1g0LRc70h6F9SGpMiGeM8KLz7zZilEUrDBGhdL3mJaWSgDGcC+3k/1ZgA60Ib65ZKiFA3suGFfbptlSZtxcqWNHSofp/IINK6F4W2MwLT0b+9gfifV09Nq9LIuExSg5KNPmqlgpqYDuKiTa6QGdGzBJjidlfKOqCAGRtq3oZQ+n3yX1Iru0eud3FQrJ6M08iRTbJFdkiJHJIqOSPnpEYYuSeP5Jm8OA/Ok/PqvI1ap5zxzAb5AefzC86goiw=</latexit><latexit sha1_base64="Iy0FeJDhLfMSKR/B5tY7pjfpeLQ=">AAACIHicbVDLSgNBEJz1GeMr6tHLYBAEddkEwXgQgl48KhgVsnHpnXSSIbOzy8ysEJb8ihd/xYsHFb3p1zh5ga+Chpqqbqa7wkRwbTzvw5manpmdm88t5BeXlldWC2vrVzpOFcMai0WsbkLQKLjEmuFG4E2iEKJQ4HXYPR3413eoNI/lpekl2IigLXmLMzBWCgoVP0QDQeaDSDoQtPvHPiaai1hSf28i0v0Tf49OXrflXdd1g0LRc70h6F9SGpMiGeM8KLz7zZilEUrDBGhdL3mJaWSgDGcC+3k/1ZgA60Ib65ZKiFA3suGFfbptlSZtxcqWNHSofp/IINK6F4W2MwLT0b+9gfifV09Nq9LIuExSg5KNPmqlgpqYDuKiTa6QGdGzBJjidlfKOqCAGRtq3oZQ+n3yX1Iru0eud3FQrJ6M08iRTbJFdkiJHJIqOSPnpEYYuSeP5Jm8OA/Ok/PqvI1ap5zxzAb5AefzC86goiw=</latexit>

negative canonical dim
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[Peskin ’80; G
ies ’03; M

orris ’04; Knetchli, Rinaldi ’16]
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<latexit sha1_base64="GK3zHEr8sjfzP8R4AYe+UCdZTR8=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUCbbTbt2swm7G6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw2dZIpynyaiES1Q9RMcMl8w41g7VQxjEPBWuHoduq3npjSPJEPZpyyIMaB5BGnaKzU7KJIh9irVN2aOwNZJl5BqlCg0at8dfsJzWImDRWodcdzUxPkqAyngk3K3UyzFOkIB6xjqcSY6SCfXTshp1bpkyhRtqQhM/X3RI6x1uM4tJ0xmqFe9Kbif14nM9FVkHOZZoZJOl8UZYKYhExfJ32uGDVibAlSxe2thA5RITU2oLINwVt8eZn457Xrmnt/Ua3fFGmU4BhO4Aw8uIQ63EEDfKDwCM/wCm9O4rw4787HvHXFKWaO4A+czx/3l47r</latexit><latexit sha1_base64="GK3zHEr8sjfzP8R4AYe+UCdZTR8=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUCbbTbt2swm7G6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw2dZIpynyaiES1Q9RMcMl8w41g7VQxjEPBWuHoduq3npjSPJEPZpyyIMaB5BGnaKzU7KJIh9irVN2aOwNZJl5BqlCg0at8dfsJzWImDRWodcdzUxPkqAyngk3K3UyzFOkIB6xjqcSY6SCfXTshp1bpkyhRtqQhM/X3RI6x1uM4tJ0xmqFe9Kbif14nM9FVkHOZZoZJOl8UZYKYhExfJ32uGDVibAlSxe2thA5RITU2oLINwVt8eZn457Xrmnt/Ua3fFGmU4BhO4Aw8uIQ63EEDfKDwCM/wCm9O4rw4787HvHXFKWaO4A+czx/3l47r</latexit><latexit sha1_base64="GK3zHEr8sjfzP8R4AYe+UCdZTR8=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUCbbTbt2swm7G6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw2dZIpynyaiES1Q9RMcMl8w41g7VQxjEPBWuHoduq3npjSPJEPZpyyIMaB5BGnaKzU7KJIh9irVN2aOwNZJl5BqlCg0at8dfsJzWImDRWodcdzUxPkqAyngk3K3UyzFOkIB6xjqcSY6SCfXTshp1bpkyhRtqQhM/X3RI6x1uM4tJ0xmqFe9Kbif14nM9FVkHOZZoZJOl8UZYKYhExfJ32uGDVibAlSxe2thA5RITU2oLINwVt8eZn457Xrmnt/Ua3fFGmU4BhO4Aw8uIQ63EEDfKDwCM/wCm9O4rw4787HvHXFKWaO4A+czx/3l47r</latexit>

asym
ptotically free in d=4 asym

ptotically safe in d=4+ ε

[AE, Held, Vander G
riend HEP 1808 (2018) 147]
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<latexit sha1_base64="Iy0FeJDhLfMSKR/B5tY7pjfpeLQ=">AAACIHicbVDLSgNBEJz1GeMr6tHLYBAEddkEwXgQgl48KhgVsnHpnXSSIbOzy8ysEJb8ihd/xYsHFb3p1zh5ga+Chpqqbqa7wkRwbTzvw5manpmdm88t5BeXlldWC2vrVzpOFcMai0WsbkLQKLjEmuFG4E2iEKJQ4HXYPR3413eoNI/lpekl2IigLXmLMzBWCgoVP0QDQeaDSDoQtPvHPiaai1hSf28i0v0Tf49OXrflXdd1g0LRc70h6F9SGpMiGeM8KLz7zZilEUrDBGhdL3mJaWSgDGcC+3k/1ZgA60Ib65ZKiFA3suGFfbptlSZtxcqWNHSofp/IINK6F4W2MwLT0b+9gfifV09Nq9LIuExSg5KNPmqlgpqYDuKiTa6QGdGzBJjidlfKOqCAGRtq3oZQ+n3yX1Iru0eud3FQrJ6M08iRTbJFdkiJHJIqOSPnpEYYuSeP5Jm8OA/Ok/PqvI1ap5zxzAb5AefzC86goiw=</latexit><latexit sha1_base64="Iy0FeJDhLfMSKR/B5tY7pjfpeLQ=">AAACIHicbVDLSgNBEJz1GeMr6tHLYBAEddkEwXgQgl48KhgVsnHpnXSSIbOzy8ysEJb8ihd/xYsHFb3p1zh5ga+Chpqqbqa7wkRwbTzvw5manpmdm88t5BeXlldWC2vrVzpOFcMai0WsbkLQKLjEmuFG4E2iEKJQ4HXYPR3413eoNI/lpekl2IigLXmLMzBWCgoVP0QDQeaDSDoQtPvHPiaai1hSf28i0v0Tf49OXrflXdd1g0LRc70h6F9SGpMiGeM8KLz7zZilEUrDBGhdL3mJaWSgDGcC+3k/1ZgA60Ib65ZKiFA3suGFfbptlSZtxcqWNHSofp/IINK6F4W2MwLT0b+9gfifV09Nq9LIuExSg5KNPmqlgpqYDuKiTa6QGdGzBJjidlfKOqCAGRtq3oZQ+n3yX1Iru0eud3FQrJ6M08iRTbJFdkiJHJIqOSPnpEYYuSeP5Jm8OA/Ok/PqvI1ap5zxzAb5AefzC86goiw=</latexit><latexit sha1_base64="Iy0FeJDhLfMSKR/B5tY7pjfpeLQ=">AAACIHicbVDLSgNBEJz1GeMr6tHLYBAEddkEwXgQgl48KhgVsnHpnXSSIbOzy8ysEJb8ihd/xYsHFb3p1zh5ga+Chpqqbqa7wkRwbTzvw5manpmdm88t5BeXlldWC2vrVzpOFcMai0WsbkLQKLjEmuFG4E2iEKJQ4HXYPR3413eoNI/lpekl2IigLXmLMzBWCgoVP0QDQeaDSDoQtPvHPiaai1hSf28i0v0Tf49OXrflXdd1g0LRc70h6F9SGpMiGeM8KLz7zZilEUrDBGhdL3mJaWSgDGcC+3k/1ZgA60Ib65ZKiFA3suGFfbptlSZtxcqWNHSofp/IINK6F4W2MwLT0b+9gfifV09Nq9LIuExSg5KNPmqlgpqYDuKiTa6QGdGzBJjidlfKOqCAGRtq3oZQ+n3yX1Iru0eud3FQrJ6M08iRTbJFdkiJHJIqOSPnpEYYuSeP5Jm8OA/Ok/PqvI1ap5zxzAb5AefzC86goiw=</latexit>

negative canonical dim
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orris ’04; Knetchli, Rinaldi ’16]
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<latexit sha1_base64="GK3zHEr8sjfzP8R4AYe+UCdZTR8=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUCbbTbt2swm7G6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw2dZIpynyaiES1Q9RMcMl8w41g7VQxjEPBWuHoduq3npjSPJEPZpyyIMaB5BGnaKzU7KJIh9irVN2aOwNZJl5BqlCg0at8dfsJzWImDRWodcdzUxPkqAyngk3K3UyzFOkIB6xjqcSY6SCfXTshp1bpkyhRtqQhM/X3RI6x1uM4tJ0xmqFe9Kbif14nM9FVkHOZZoZJOl8UZYKYhExfJ32uGDVibAlSxe2thA5RITU2oLINwVt8eZn457Xrmnt/Ua3fFGmU4BhO4Aw8uIQ63EEDfKDwCM/wCm9O4rw4787HvHXFKWaO4A+czx/3l47r</latexit><latexit sha1_base64="GK3zHEr8sjfzP8R4AYe+UCdZTR8=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUCbbTbt2swm7G6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw2dZIpynyaiES1Q9RMcMl8w41g7VQxjEPBWuHoduq3npjSPJEPZpyyIMaB5BGnaKzU7KJIh9irVN2aOwNZJl5BqlCg0at8dfsJzWImDRWodcdzUxPkqAyngk3K3UyzFOkIB6xjqcSY6SCfXTshp1bpkyhRtqQhM/X3RI6x1uM4tJ0xmqFe9Kbif14nM9FVkHOZZoZJOl8UZYKYhExfJ32uGDVibAlSxe2thA5RITU2oLINwVt8eZn457Xrmnt/Ua3fFGmU4BhO4Aw8uIQ63EEDfKDwCM/wCm9O4rw4787HvHXFKWaO4A+czx/3l47r</latexit><latexit sha1_base64="GK3zHEr8sjfzP8R4AYe+UCdZTR8=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUCbbTbt2swm7G6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw2dZIpynyaiES1Q9RMcMl8w41g7VQxjEPBWuHoduq3npjSPJEPZpyyIMaB5BGnaKzU7KJIh9irVN2aOwNZJl5BqlCg0at8dfsJzWImDRWodcdzUxPkqAyngk3K3UyzFOkIB6xjqcSY6SCfXTshp1bpkyhRtqQhM/X3RI6x1uM4tJ0xmqFe9Kbif14nM9FVkHOZZoZJOl8UZYKYhExfJ32uGDVibAlSxe2thA5RITU2oLINwVt8eZn457Xrmnt/Ua3fFGmU4BhO4Aw8uIQ63EEDfKDwCM/wCm9O4rw4787HvHXFKWaO4A+czx/3l47r</latexit>
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ptotically safe in d=4+ ε
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<latexit sha1_base64="bgpPg3L+cE+EPY3uJkNqAO37urE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzX39qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+wmRQA==</latexit><latexit sha1_base64="bgpPg3L+cE+EPY3uJkNqAO37urE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzX39qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+wmRQA==</latexit><latexit sha1_base64="bgpPg3L+cE+EPY3uJkNqAO37urE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzX39qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+wmRQA==</latexit>

(IR repulsive: no prediction)

triviality in d
c


     possibility of asym
ptotic safety below

 d
c

)
<latexit sha1_base64="bgpPg3L+cE+EPY3uJkNqAO37urE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzX39qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+wmRQA==</latexit><latexit sha1_base64="bgpPg3L+cE+EPY3uJkNqAO37urE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzX39qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+wmRQA==</latexit><latexit sha1_base64="bgpPg3L+cE+EPY3uJkNqAO37urE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzX39qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+wmRQA==</latexit>(IR-attractive: prediction from

 dim
ensional reduction) 

M
echanism

s for asym
ptotic safety



•
canonical vs. quantum

exam
ple: Yang M

ills in d=4 + ε
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<latexit sha1_base64="Iy0FeJDhLfMSKR/B5tY7pjfpeLQ=">AAACIHicbVDLSgNBEJz1GeMr6tHLYBAEddkEwXgQgl48KhgVsnHpnXSSIbOzy8ysEJb8ihd/xYsHFb3p1zh5ga+Chpqqbqa7wkRwbTzvw5manpmdm88t5BeXlldWC2vrVzpOFcMai0WsbkLQKLjEmuFG4E2iEKJQ4HXYPR3413eoNI/lpekl2IigLXmLMzBWCgoVP0QDQeaDSDoQtPvHPiaai1hSf28i0v0Tf49OXrflXdd1g0LRc70h6F9SGpMiGeM8KLz7zZilEUrDBGhdL3mJaWSgDGcC+3k/1ZgA60Ib65ZKiFA3suGFfbptlSZtxcqWNHSofp/IINK6F4W2MwLT0b+9gfifV09Nq9LIuExSg5KNPmqlgpqYDuKiTa6QGdGzBJjidlfKOqCAGRtq3oZQ+n3yX1Iru0eud3FQrJ6M08iRTbJFdkiJHJIqOSPnpEYYuSeP5Jm8OA/Ok/PqvI1ap5zxzAb5AefzC86goiw=</latexit><latexit sha1_base64="Iy0FeJDhLfMSKR/B5tY7pjfpeLQ=">AAACIHicbVDLSgNBEJz1GeMr6tHLYBAEddkEwXgQgl48KhgVsnHpnXSSIbOzy8ysEJb8ihd/xYsHFb3p1zh5ga+Chpqqbqa7wkRwbTzvw5manpmdm88t5BeXlldWC2vrVzpOFcMai0WsbkLQKLjEmuFG4E2iEKJQ4HXYPR3413eoNI/lpekl2IigLXmLMzBWCgoVP0QDQeaDSDoQtPvHPiaai1hSf28i0v0Tf49OXrflXdd1g0LRc70h6F9SGpMiGeM8KLz7zZilEUrDBGhdL3mJaWSgDGcC+3k/1ZgA60Ib65ZKiFA3suGFfbptlSZtxcqWNHSofp/IINK6F4W2MwLT0b+9gfifV09Nq9LIuExSg5KNPmqlgpqYDuKiTa6QGdGzBJjidlfKOqCAGRtq3oZQ+n3yX1Iru0eud3FQrJ6M08iRTbJFdkiJHJIqOSPnpEYYuSeP5Jm8OA/Ok/PqvI1ap5zxzAb5AefzC86goiw=</latexit><latexit sha1_base64="Iy0FeJDhLfMSKR/B5tY7pjfpeLQ=">AAACIHicbVDLSgNBEJz1GeMr6tHLYBAEddkEwXgQgl48KhgVsnHpnXSSIbOzy8ysEJb8ihd/xYsHFb3p1zh5ga+Chpqqbqa7wkRwbTzvw5manpmdm88t5BeXlldWC2vrVzpOFcMai0WsbkLQKLjEmuFG4E2iEKJQ4HXYPR3413eoNI/lpekl2IigLXmLMzBWCgoVP0QDQeaDSDoQtPvHPiaai1hSf28i0v0Tf49OXrflXdd1g0LRc70h6F9SGpMiGeM8KLz7zZilEUrDBGhdL3mJaWSgDGcC+3k/1ZgA60Ib65ZKiFA3suGFfbptlSZtxcqWNHSofp/IINK6F4W2MwLT0b+9gfifV09Nq9LIuExSg5KNPmqlgpqYDuKiTa6QGdGzBJjidlfKOqCAGRtq3oZQ+n3yX1Iru0eud3FQrJ6M08iRTbJFdkiJHJIqOSPnpEYYuSeP5Jm8OA/Ok/PqvI1ap5zxzAb5AefzC86goiw=</latexit>

negative canonical dim
ensionality

[Peskin ’80; G
ies ’03; M

orris ’04; Knetchli, Rinaldi ’16]
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↵
<latexit sha1_base64="GK3zHEr8sjfzP8R4AYe+UCdZTR8=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUCbbTbt2swm7G6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw2dZIpynyaiES1Q9RMcMl8w41g7VQxjEPBWuHoduq3npjSPJEPZpyyIMaB5BGnaKzU7KJIh9irVN2aOwNZJl5BqlCg0at8dfsJzWImDRWodcdzUxPkqAyngk3K3UyzFOkIB6xjqcSY6SCfXTshp1bpkyhRtqQhM/X3RI6x1uM4tJ0xmqFe9Kbif14nM9FVkHOZZoZJOl8UZYKYhExfJ32uGDVibAlSxe2thA5RITU2oLINwVt8eZn457Xrmnt/Ua3fFGmU4BhO4Aw8uIQ63EEDfKDwCM/wCm9O4rw4787HvHXFKWaO4A+czx/3l47r</latexit><latexit sha1_base64="GK3zHEr8sjfzP8R4AYe+UCdZTR8=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUCbbTbt2swm7G6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw2dZIpynyaiES1Q9RMcMl8w41g7VQxjEPBWuHoduq3npjSPJEPZpyyIMaB5BGnaKzU7KJIh9irVN2aOwNZJl5BqlCg0at8dfsJzWImDRWodcdzUxPkqAyngk3K3UyzFOkIB6xjqcSY6SCfXTshp1bpkyhRtqQhM/X3RI6x1uM4tJ0xmqFe9Kbif14nM9FVkHOZZoZJOl8UZYKYhExfJ32uGDVibAlSxe2thA5RITU2oLINwVt8eZn457Xrmnt/Ua3fFGmU4BhO4Aw8uIQ63EEDfKDwCM/wCm9O4rw4787HvHXFKWaO4A+czx/3l47r</latexit><latexit sha1_base64="GK3zHEr8sjfzP8R4AYe+UCdZTR8=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUCbbTbt2swm7G6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw2dZIpynyaiES1Q9RMcMl8w41g7VQxjEPBWuHoduq3npjSPJEPZpyyIMaB5BGnaKzU7KJIh9irVN2aOwNZJl5BqlCg0at8dfsJzWImDRWodcdzUxPkqAyngk3K3UyzFOkIB6xjqcSY6SCfXTshp1bpkyhRtqQhM/X3RI6x1uM4tJ0xmqFe9Kbif14nM9FVkHOZZoZJOl8UZYKYhExfJ32uGDVibAlSxe2thA5RITU2oLINwVt8eZn457Xrmnt/Ua3fFGmU4BhO4Aw8uIQ63EEDfKDwCM/wCm9O4rw4787HvHXFKWaO4A+czx/3l47r</latexit>

asym
ptotically free in d=4 asym

ptotically safe in d=4+ ε

asym
ptotic freedom

 in d
c      


      possibility of asym
ptotic safety above d

c
)

<latexit sha1_base64="bgpPg3L+cE+EPY3uJkNqAO37urE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzX39qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+wmRQA==</latexit><latexit sha1_base64="bgpPg3L+cE+EPY3uJkNqAO37urE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzX39qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+wmRQA==</latexit><latexit sha1_base64="bgpPg3L+cE+EPY3uJkNqAO37urE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzX39qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+wmRQA==</latexit>

(IR repulsive: no prediction)

triviality in d
c


     possibility of asym
ptotic safety below

 d
c

)
<latexit sha1_base64="bgpPg3L+cE+EPY3uJkNqAO37urE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzX39qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+wmRQA==</latexit><latexit sha1_base64="bgpPg3L+cE+EPY3uJkNqAO37urE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzX39qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+wmRQA==</latexit><latexit sha1_base64="bgpPg3L+cE+EPY3uJkNqAO37urE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzX39qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+wmRQA==</latexit>(IR-attractive: prediction from

 dim
ensional reduction) 

asym
ptotically safe gravity in d>2
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infinite tow
er of coupled differential equations

e.g. vertex expansion:  
flow

 of n-point fct depends on up to (n+2)-point fct:
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<latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit><latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit><latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="Jf1vSoCAq5qSr2vIUfahP6FwbeQ=">AAACGnicbZDNSgMxFIXv1L9aq1a3boJFaKGUGTfqoiC40GUF+wOdMmTStA1NMkOSkZbSp3Hjq7hxUUXwbcy0XWjrgcDJd3PJvSeMOdPGdb+dzNb2zu5edj93kD88Oi6c5Js6ShShDRLxSLVDrClnkjYMM5y2Y0WxCDlthaO7tN56pkqzSD6ZSUy7Ag8k6zOCjUVBoebfYyFwMKr5OhGBRD6TBjWDUWkceJWqVWUcyLIfD1lKyilZXWQ5FxSKbtVdCG0ab2WKsFI9KMz9XkQSQaUhHGvd8dzYdKdYGUY4neX8RNMYkxEe0I61Eguqu9PFmjN0YUkP9SNljx1yQX93TLHQeiJC+1JgM9TrtRT+V+skpn/dnTIZJ4ZKsvyon3BkIpRmhnpMUWL4xBpMFLOzIjLEChNjk01D8NZX3jSNy+pN1X10IQtncA4l8OAKbuEB6tAAAi/wBnP4cF6dd+dzmVbGWcV2Cn/kfP0AlU+gtA==</latexit><latexit sha1_base64="Jf1vSoCAq5qSr2vIUfahP6FwbeQ=">AAACGnicbZDNSgMxFIXv1L9aq1a3boJFaKGUGTfqoiC40GUF+wOdMmTStA1NMkOSkZbSp3Hjq7hxUUXwbcy0XWjrgcDJd3PJvSeMOdPGdb+dzNb2zu5edj93kD88Oi6c5Js6ShShDRLxSLVDrClnkjYMM5y2Y0WxCDlthaO7tN56pkqzSD6ZSUy7Ag8k6zOCjUVBoebfYyFwMKr5OhGBRD6TBjWDUWkceJWqVWUcyLIfD1lKyilZXWQ5FxSKbtVdCG0ab2WKsFI9KMz9XkQSQaUhHGvd8dzYdKdYGUY4neX8RNMYkxEe0I61Eguqu9PFmjN0YUkP9SNljx1yQX93TLHQeiJC+1JgM9TrtRT+V+skpn/dnTIZJ4ZKsvyon3BkIpRmhnpMUWL4xBpMFLOzIjLEChNjk01D8NZX3jSNy+pN1X10IQtncA4l8OAKbuEB6tAAAi/wBnP4cF6dd+dzmVbGWcV2Cn/kfP0AlU+gtA==</latexit><latexit sha1_base64="I/bx7197tzmqk14jvkZ2kDLtSsg=">AAACJXicbVDLSgMxFM3UV62vqks3wSK0UMqMG3VRKLrQZQVbC51hyKRpG5pkhiQjLUO/xo2/4sZFFcGVv2KmnYW2HgicnHMv994TRIwqbdtfVm5tfWNzK79d2Nnd2z8oHh61VRhLTFo4ZKHsBEgRRgVpaaoZ6USSIB4w8hiMblL/8YlIRUPxoCcR8TgaCNqnGGkj+cW6e4s4R/6o7qqY+wK6VGjY9kflse9UawbVsS8qbjSkqVJJlewjKgW/WLJr9hxwlTgZKYEMTb84c3shjjkRGjOkVNexI+0lSGqKGZkW3FiRCOERGpCuoQJxorxkfuYUnhmlB/uhNM8sOVd/dySIKzXhgankSA/VspeK/3ndWPcvvYSKKNZE4MWgfsygDmGaGexRSbBmE0MQltTsCvEQSYS1STYNwVk+eZW0zmtXNfveLjWuszTy4AScgjJwwAVogDvQBC2AwTN4BTPwbr1Yb9aH9bkozVlZzzH4A+v7B4ewokA=</latexit><latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit><latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit><latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit><latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit><latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit>
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<latexit sha1_base64="PLKGcR1ihM3coTkn1i9Srv3VCmg="></latexit><latexit sha1_base64="PLKGcR1ihM3coTkn1i9Srv3VCmg="></latexit><latexit sha1_base64="PLKGcR1ihM3coTkn1i9Srv3VCmg="></latexit>

=
<latexit sha1_base64="tq9rRXA1wko+02P3lPr2ukfG5fk=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHFowttKFstpN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFySCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQw9FotYtQOqUXCJnuFGYDtRSKNAYCsY3U791hMqzWN5b8YJ+hEdSB5yRo2Vmte9csWtujOQZVLLSQVyNHrlr24/ZmmE0jBBte7U3MT4GVWGM4GTUjfVmFA2ogPsWCpphNrPZodOyIlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhpZ9xmaQGJZsvClNBTEymX5M+V8iMGFtCmeL2VsKGVFFmbDYlG0Jt8eVl4p1Vr6pu87xSv8nTKMIRHMMp1OAC6nAHDfCAAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucP+w2MlA==</latexit><latexit sha1_base64="tq9rRXA1wko+02P3lPr2ukfG5fk=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHFowttKFstpN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFySCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQw9FotYtQOqUXCJnuFGYDtRSKNAYCsY3U791hMqzWN5b8YJ+hEdSB5yRo2Vmte9csWtujOQZVLLSQVyNHrlr24/ZmmE0jBBte7U3MT4GVWGM4GTUjfVmFA2ogPsWCpphNrPZodOyIlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhpZ9xmaQGJZsvClNBTEymX5M+V8iMGFtCmeL2VsKGVFFmbDYlG0Jt8eVl4p1Vr6pu87xSv8nTKMIRHMMp1OAC6nAHDfCAAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucP+w2MlA==</latexit><latexit sha1_base64="tq9rRXA1wko+02P3lPr2ukfG5fk=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHFowttKFstpN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFySCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQw9FotYtQOqUXCJnuFGYDtRSKNAYCsY3U791hMqzWN5b8YJ+hEdSB5yRo2Vmte9csWtujOQZVLLSQVyNHrlr24/ZmmE0jBBte7U3MT4GVWGM4GTUjfVmFA2ogPsWCpphNrPZodOyIlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhpZ9xmaQGJZsvClNBTEymX5M+V8iMGFtCmeL2VsKGVFFmbDYlG0Jt8eVl4p1Vr6pu87xSv8nTKMIRHMMp1OAC6nAHDfCAAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucP+w2MlA==</latexit>
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<latexit sha1_base64="dKXEjnKSukeVvWG0xb3HxG8bsow="></latexit><latexit sha1_base64="dKXEjnKSukeVvWG0xb3HxG8bsow="></latexit><latexit sha1_base64="dKXEjnKSukeVvWG0xb3HxG8bsow="></latexit>

�
<latexit sha1_base64="ffyOBPz8DyL2of4QMVbMqted4YI=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBiyUVQb0VvXhswdhCG8pmO2nXbjZhdyOU0F/gxYOKV/+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v7Bg45TxdBjsYhVO6AaBZfoGW4EthOFNAoEtoLR7dRvPaHSPJb3ZpygH9GB5CFn1FipedYrV9yqOwNZJrWcVCBHo1f+6vZjlkYoDRNU607NTYyfUWU4EzgpdVONCWUjOsCOpZJGqP1sduiEnFilT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6NelzhcyIsSWUKW5vJWxIFWXGZlOyIdQWX14m3nn1uuo2Lyr1mzyNIhzBMZxCDS6hDnfQAA8YIDzDK7w5j86L8+58zFsLTj5zCH/gfP4A4t2MhA==</latexit><latexit sha1_base64="ffyOBPz8DyL2of4QMVbMqted4YI=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBiyUVQb0VvXhswdhCG8pmO2nXbjZhdyOU0F/gxYOKV/+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v7Bg45TxdBjsYhVO6AaBZfoGW4EthOFNAoEtoLR7dRvPaHSPJb3ZpygH9GB5CFn1FipedYrV9yqOwNZJrWcVCBHo1f+6vZjlkYoDRNU607NTYyfUWU4EzgpdVONCWUjOsCOpZJGqP1sduiEnFilT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6NelzhcyIsSWUKW5vJWxIFWXGZlOyIdQWX14m3nn1uuo2Lyr1mzyNIhzBMZxCDS6hDnfQAA8YIDzDK7w5j86L8+58zFsLTj5zCH/gfP4A4t2MhA==</latexit><latexit sha1_base64="ffyOBPz8DyL2of4QMVbMqted4YI=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBiyUVQb0VvXhswdhCG8pmO2nXbjZhdyOU0F/gxYOKV/+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v7Bg45TxdBjsYhVO6AaBZfoGW4EthOFNAoEtoLR7dRvPaHSPJb3ZpygH9GB5CFn1FipedYrV9yqOwNZJrWcVCBHo1f+6vZjlkYoDRNU607NTYyfUWU4EzgpdVONCWUjOsCOpZJGqP1sduiEnFilT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6NelzhcyIsSWUKW5vJWxIFWXGZlOyIdQWX14m3nn1uuo2Lyr1mzyNIhzBMZxCDS6hDnfQAA8YIDzDK7w5j86L8+58zFsLTj5zCH/gfP4A4t2MhA==</latexit>
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<latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit>
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e.g. vertex expansion:  
flow
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<latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit><latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit><latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="Jf1vSoCAq5qSr2vIUfahP6FwbeQ=">AAACGnicbZDNSgMxFIXv1L9aq1a3boJFaKGUGTfqoiC40GUF+wOdMmTStA1NMkOSkZbSp3Hjq7hxUUXwbcy0XWjrgcDJd3PJvSeMOdPGdb+dzNb2zu5edj93kD88Oi6c5Js6ShShDRLxSLVDrClnkjYMM5y2Y0WxCDlthaO7tN56pkqzSD6ZSUy7Ag8k6zOCjUVBoebfYyFwMKr5OhGBRD6TBjWDUWkceJWqVWUcyLIfD1lKyilZXWQ5FxSKbtVdCG0ab2WKsFI9KMz9XkQSQaUhHGvd8dzYdKdYGUY4neX8RNMYkxEe0I61Eguqu9PFmjN0YUkP9SNljx1yQX93TLHQeiJC+1JgM9TrtRT+V+skpn/dnTIZJ4ZKsvyon3BkIpRmhnpMUWL4xBpMFLOzIjLEChNjk01D8NZX3jSNy+pN1X10IQtncA4l8OAKbuEB6tAAAi/wBnP4cF6dd+dzmVbGWcV2Cn/kfP0AlU+gtA==</latexit><latexit sha1_base64="Jf1vSoCAq5qSr2vIUfahP6FwbeQ=">AAACGnicbZDNSgMxFIXv1L9aq1a3boJFaKGUGTfqoiC40GUF+wOdMmTStA1NMkOSkZbSp3Hjq7hxUUXwbcy0XWjrgcDJd3PJvSeMOdPGdb+dzNb2zu5edj93kD88Oi6c5Js6ShShDRLxSLVDrClnkjYMM5y2Y0WxCDlthaO7tN56pkqzSD6ZSUy7Ag8k6zOCjUVBoebfYyFwMKr5OhGBRD6TBjWDUWkceJWqVWUcyLIfD1lKyilZXWQ5FxSKbtVdCG0ab2WKsFI9KMz9XkQSQaUhHGvd8dzYdKdYGUY4neX8RNMYkxEe0I61Eguqu9PFmjN0YUkP9SNljx1yQX93TLHQeiJC+1JgM9TrtRT+V+skpn/dnTIZJ4ZKsvyon3BkIpRmhnpMUWL4xBpMFLOzIjLEChNjk01D8NZX3jSNy+pN1X10IQtncA4l8OAKbuEB6tAAAi/wBnP4cF6dd+dzmVbGWcV2Cn/kfP0AlU+gtA==</latexit><latexit sha1_base64="I/bx7197tzmqk14jvkZ2kDLtSsg=">AAACJXicbVDLSgMxFM3UV62vqks3wSK0UMqMG3VRKLrQZQVbC51hyKRpG5pkhiQjLUO/xo2/4sZFFcGVv2KmnYW2HgicnHMv994TRIwqbdtfVm5tfWNzK79d2Nnd2z8oHh61VRhLTFo4ZKHsBEgRRgVpaaoZ6USSIB4w8hiMblL/8YlIRUPxoCcR8TgaCNqnGGkj+cW6e4s4R/6o7qqY+wK6VGjY9kflse9UawbVsS8qbjSkqVJJlewjKgW/WLJr9hxwlTgZKYEMTb84c3shjjkRGjOkVNexI+0lSGqKGZkW3FiRCOERGpCuoQJxorxkfuYUnhmlB/uhNM8sOVd/dySIKzXhgankSA/VspeK/3ndWPcvvYSKKNZE4MWgfsygDmGaGexRSbBmE0MQltTsCvEQSYS1STYNwVk+eZW0zmtXNfveLjWuszTy4AScgjJwwAVogDvQBC2AwTN4BTPwbr1Yb9aH9bkozVlZzzH4A+v7B4ewokA=</latexit><latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit><latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit><latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit><latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit><latexit sha1_base64="fbkaRoztPl6X5//yZzK9Qu7pw6k=">AAACJXicbVDLSgMxFM3UV62vUZdugkVooZQZEdRFoehClxXsAzplyKRpG5pkhiQjLaVf48ZfceOiiuDKXzHTzkJbDwROzrmXe+8JIkaVdpwvK7O2vrG5ld3O7ezu7R/Yh0cNFcYSkzoOWShbAVKEUUHqmmpGWpEkiAeMNIPhbeI3n4hUNBSPehyRDkd9QXsUI20k3654d4hz5A8rnoq5L6BHhYYNf1gY+W6pbFAa+aLoRQOaKMVEST+imPPtvFN25oCrxE1JHqSo+fbM64Y45kRozJBSbdeJdGeCpKaYkWnOixWJEB6iPmkbKhAnqjOZnzmFZ0bpwl4ozTNLztXfHRPElRrzwFRypAdq2UvE/7x2rHtXnQkVUayJwItBvZhBHcIkM9ilkmDNxoYgLKnZFeIBkghrk2wSgrt88iqpn5evy87DRb56k6aRBSfgFBSACy5BFdyDGqgDDJ7BK5iBd+vFerM+rM9FacZKe47BH1jfP4jwokQ=</latexit>
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<latexit sha1_base64="PLKGcR1ihM3coTkn1i9Srv3VCmg="></latexit><latexit sha1_base64="PLKGcR1ihM3coTkn1i9Srv3VCmg="></latexit><latexit sha1_base64="PLKGcR1ihM3coTkn1i9Srv3VCmg="></latexit>
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<latexit sha1_base64="tq9rRXA1wko+02P3lPr2ukfG5fk=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHFowttKFstpN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFySCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQw9FotYtQOqUXCJnuFGYDtRSKNAYCsY3U791hMqzWN5b8YJ+hEdSB5yRo2Vmte9csWtujOQZVLLSQVyNHrlr24/ZmmE0jBBte7U3MT4GVWGM4GTUjfVmFA2ogPsWCpphNrPZodOyIlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhpZ9xmaQGJZsvClNBTEymX5M+V8iMGFtCmeL2VsKGVFFmbDYlG0Jt8eVl4p1Vr6pu87xSv8nTKMIRHMMp1OAC6nAHDfCAAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucP+w2MlA==</latexit><latexit sha1_base64="tq9rRXA1wko+02P3lPr2ukfG5fk=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHFowttKFstpN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFySCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQw9FotYtQOqUXCJnuFGYDtRSKNAYCsY3U791hMqzWN5b8YJ+hEdSB5yRo2Vmte9csWtujOQZVLLSQVyNHrlr24/ZmmE0jBBte7U3MT4GVWGM4GTUjfVmFA2ogPsWCpphNrPZodOyIlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhpZ9xmaQGJZsvClNBTEymX5M+V8iMGFtCmeL2VsKGVFFmbDYlG0Jt8eVl4p1Vr6pu87xSv8nTKMIRHMMp1OAC6nAHDfCAAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucP+w2MlA==</latexit><latexit sha1_base64="tq9rRXA1wko+02P3lPr2ukfG5fk=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHFowttKFstpN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFySCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQw9FotYtQOqUXCJnuFGYDtRSKNAYCsY3U791hMqzWN5b8YJ+hEdSB5yRo2Vmte9csWtujOQZVLLSQVyNHrlr24/ZmmE0jBBte7U3MT4GVWGM4GTUjfVmFA2ogPsWCpphNrPZodOyIlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhpZ9xmaQGJZsvClNBTEymX5M+V8iMGFtCmeL2VsKGVFFmbDYlG0Jt8eVl4p1Vr6pu87xSv8nTKMIRHMMp1OAC6nAHDfCAAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucP+w2MlA==</latexit>
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<latexit sha1_base64="dKXEjnKSukeVvWG0xb3HxG8bsow="></latexit><latexit sha1_base64="dKXEjnKSukeVvWG0xb3HxG8bsow="></latexit><latexit sha1_base64="dKXEjnKSukeVvWG0xb3HxG8bsow="></latexit>

�
<latexit sha1_base64="ffyOBPz8DyL2of4QMVbMqted4YI=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBiyUVQb0VvXhswdhCG8pmO2nXbjZhdyOU0F/gxYOKV/+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v7Bg45TxdBjsYhVO6AaBZfoGW4EthOFNAoEtoLR7dRvPaHSPJb3ZpygH9GB5CFn1FipedYrV9yqOwNZJrWcVCBHo1f+6vZjlkYoDRNU607NTYyfUWU4EzgpdVONCWUjOsCOpZJGqP1sduiEnFilT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6NelzhcyIsSWUKW5vJWxIFWXGZlOyIdQWX14m3nn1uuo2Lyr1mzyNIhzBMZxCDS6hDnfQAA8YIDzDK7w5j86L8+58zFsLTj5zCH/gfP4A4t2MhA==</latexit><latexit sha1_base64="ffyOBPz8DyL2of4QMVbMqted4YI=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBiyUVQb0VvXhswdhCG8pmO2nXbjZhdyOU0F/gxYOKV/+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v7Bg45TxdBjsYhVO6AaBZfoGW4EthOFNAoEtoLR7dRvPaHSPJb3ZpygH9GB5CFn1FipedYrV9yqOwNZJrWcVCBHo1f+6vZjlkYoDRNU607NTYyfUWU4EzgpdVONCWUjOsCOpZJGqP1sduiEnFilT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6NelzhcyIsSWUKW5vJWxIFWXGZlOyIdQWX14m3nn1uuo2Lyr1mzyNIhzBMZxCDS6hDnfQAA8YIDzDK7w5j86L8+58zFsLTj5zCH/gfP4A4t2MhA==</latexit><latexit sha1_base64="ffyOBPz8DyL2of4QMVbMqted4YI=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBiyUVQb0VvXhswdhCG8pmO2nXbjZhdyOU0F/gxYOKV/+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v7Bg45TxdBjsYhVO6AaBZfoGW4EthOFNAoEtoLR7dRvPaHSPJb3ZpygH9GB5CFn1FipedYrV9yqOwNZJrWcVCBHo1f+6vZjlkYoDRNU607NTYyfUWU4EzgpdVONCWUjOsCOpZJGqP1sduiEnFilT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6NelzhcyIsSWUKW5vJWxIFWXGZlOyIdQWX14m3nn1uuo2Lyr1mzyNIhzBMZxCDS6hDnfQAA8YIDzDK7w5j86L8+58zFsLTj5zCH/gfP4A4t2MhA==</latexit>

!
<latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit>

necessity to truncate



Truncations

•
truncate effective dynam

ics according to an expansion principle  
  (e.g., derivative expansion, vertex expansion, near-canonical scaling…

.)

•
calculate beta-functions, search for fixed point, evaluate universal 
quantities (critical exponents)

•
extend truncation and look for apparent convergence of universal 
fixed-point properties
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<latexit sha1_base64="GkkLB/m7KYw5+MMD3+Ps87NE1K0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0V0ISUpgrooFN24kgqmLTRpmEwm7dDJg5mJUEI+wY2/4saFilu37vwbp20W2npg4HDOPdy5x0sYFdIwvrXS0vLK6lp5vbKxubW9o+/utUWcckwsHLOYdz0kCKMRsSSVjHQTTlDoMdLxRtcTv/NAuKBxdC/HCXFCNIhoQDGSSnL147Y7akBbpKGb0YaZ92+hzVTcRy6F9qmdDGk/q9Pc1atGzZgCLhKzIFVQoOXqX7Yf4zQkkcQMCdEzjUQ6GeKSYkbyip0KkiA8QgPSUzRCIRFONj0oh0dK8WEQc/UiCafq70SGQiHGoacmQySHYt6biP95vVQGF05GoySVJMKzRUHKoIzhpB3oU06wZGNFEOZU/RXiIeIIS9VhRZVgzp+8SKx67bJm3J1Vm1dFG2VwAA7BCTDBOWiCG9ACFsDgETyDV/CmPWkv2rv2MRstaUVmH/yB9vkDnFab5w==</latexit><latexit sha1_base64="GkkLB/m7KYw5+MMD3+Ps87NE1K0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0V0ISUpgrooFN24kgqmLTRpmEwm7dDJg5mJUEI+wY2/4saFilu37vwbp20W2npg4HDOPdy5x0sYFdIwvrXS0vLK6lp5vbKxubW9o+/utUWcckwsHLOYdz0kCKMRsSSVjHQTTlDoMdLxRtcTv/NAuKBxdC/HCXFCNIhoQDGSSnL147Y7akBbpKGb0YaZ92+hzVTcRy6F9qmdDGk/q9Pc1atGzZgCLhKzIFVQoOXqX7Yf4zQkkcQMCdEzjUQ6GeKSYkbyip0KkiA8QgPSUzRCIRFONj0oh0dK8WEQc/UiCafq70SGQiHGoacmQySHYt6biP95vVQGF05GoySVJMKzRUHKoIzhpB3oU06wZGNFEOZU/RXiIeIIS9VhRZVgzp+8SKx67bJm3J1Vm1dFG2VwAA7BCTDBOWiCG9ACFsDgETyDV/CmPWkv2rv2MRstaUVmH/yB9vkDnFab5w==</latexit><latexit sha1_base64="GkkLB/m7KYw5+MMD3+Ps87NE1K0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0V0ISUpgrooFN24kgqmLTRpmEwm7dDJg5mJUEI+wY2/4saFilu37vwbp20W2npg4HDOPdy5x0sYFdIwvrXS0vLK6lp5vbKxubW9o+/utUWcckwsHLOYdz0kCKMRsSSVjHQTTlDoMdLxRtcTv/NAuKBxdC/HCXFCNIhoQDGSSnL147Y7akBbpKGb0YaZ92+hzVTcRy6F9qmdDGk/q9Pc1atGzZgCLhKzIFVQoOXqX7Yf4zQkkcQMCdEzjUQ6GeKSYkbyip0KkiA8QgPSUzRCIRFONj0oh0dK8WEQc/UiCafq70SGQiHGoacmQySHYt6biP95vVQGF05GoySVJMKzRUHKoIzhpB3oU06wZGNFEOZU/RXiIeIIS9VhRZVgzp+8SKx67bJm3J1Vm1dFG2VwAA7BCTDBOWiCG9ACFsDgETyDV/CmPWkv2rv2MRstaUVmH/yB9vkDnFab5w==</latexit>
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<latexit sha1_base64="GkkLB/m7KYw5+MMD3+Ps87NE1K0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0V0ISUpgrooFN24kgqmLTRpmEwm7dDJg5mJUEI+wY2/4saFilu37vwbp20W2npg4HDOPdy5x0sYFdIwvrXS0vLK6lp5vbKxubW9o+/utUWcckwsHLOYdz0kCKMRsSSVjHQTTlDoMdLxRtcTv/NAuKBxdC/HCXFCNIhoQDGSSnL147Y7akBbpKGb0YaZ92+hzVTcRy6F9qmdDGk/q9Pc1atGzZgCLhKzIFVQoOXqX7Yf4zQkkcQMCdEzjUQ6GeKSYkbyip0KkiA8QgPSUzRCIRFONj0oh0dK8WEQc/UiCafq70SGQiHGoacmQySHYt6biP95vVQGF05GoySVJMKzRUHKoIzhpB3oU06wZGNFEOZU/RXiIeIIS9VhRZVgzp+8SKx67bJm3J1Vm1dFG2VwAA7BCTDBOWiCG9ACFsDgETyDV/CmPWkv2rv2MRstaUVmH/yB9vkDnFab5w==</latexit><latexit sha1_base64="GkkLB/m7KYw5+MMD3+Ps87NE1K0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0V0ISUpgrooFN24kgqmLTRpmEwm7dDJg5mJUEI+wY2/4saFilu37vwbp20W2npg4HDOPdy5x0sYFdIwvrXS0vLK6lp5vbKxubW9o+/utUWcckwsHLOYdz0kCKMRsSSVjHQTTlDoMdLxRtcTv/NAuKBxdC/HCXFCNIhoQDGSSnL147Y7akBbpKGb0YaZ92+hzVTcRy6F9qmdDGk/q9Pc1atGzZgCLhKzIFVQoOXqX7Yf4zQkkcQMCdEzjUQ6GeKSYkbyip0KkiA8QgPSUzRCIRFONj0oh0dK8WEQc/UiCafq70SGQiHGoacmQySHYt6biP95vVQGF05GoySVJMKzRUHKoIzhpB3oU06wZGNFEOZU/RXiIeIIS9VhRZVgzp+8SKx67bJm3J1Vm1dFG2VwAA7BCTDBOWiCG9ACFsDgETyDV/CmPWkv2rv2MRstaUVmH/yB9vkDnFab5w==</latexit><latexit sha1_base64="GkkLB/m7KYw5+MMD3+Ps87NE1K0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0V0ISUpgrooFN24kgqmLTRpmEwm7dDJg5mJUEI+wY2/4saFilu37vwbp20W2npg4HDOPdy5x0sYFdIwvrXS0vLK6lp5vbKxubW9o+/utUWcckwsHLOYdz0kCKMRsSSVjHQTTlDoMdLxRtcTv/NAuKBxdC/HCXFCNIhoQDGSSnL147Y7akBbpKGb0YaZ92+hzVTcRy6F9qmdDGk/q9Pc1atGzZgCLhKzIFVQoOXqX7Yf4zQkkcQMCdEzjUQ6GeKSYkbyip0KkiA8QgPSUzRCIRFONj0oh0dK8WEQc/UiCafq70SGQiHGoacmQySHYt6biP95vVQGF05GoySVJMKzRUHKoIzhpB3oU06wZGNFEOZU/RXiIeIIS9VhRZVgzp+8SKx67bJm3J1Vm1dFG2VwAA7BCTDBOWiCG9ACFsDgETyDV/CmPWkv2rv2MRstaUVmH/yB9vkDnFab5w==</latexit>

fourth order derivative expansion:

⌫
=

0.632,
⌘
=

0.033
<latexit sha1_base64="6L8WHOQVubnCrmYPPjfvS7KJ1Pc=">AAACA3icbVDLSsNAFJ34rPUVddnNYBFcSElb8bEQim5cVjC20IQymUzaoZNJnIdQQhdu/BU3LlTc+hPu/BunbRbaeuByD+fcy8w9QcqoVI7zbS0sLi2vrBbWiusbm1vb9s7unUy0wMTFCUtEO0CSMMqJq6hipJ0KguKAkVYwuBr7rQciJE34rRqmxI9Rj9OIYqSM1LVLHtcXTuWkXjuC3r1GIfSIQkZx6vWuXTZ9AjhPqjkpgxzNrv3lhQnWMeEKMyRlp+qkys+QUBQzMip6WpIU4QHqkY6hHMVE+tnkiBE8MEoIo0SY4gpO1N8bGYqlHMaBmYyR6stZbyz+53W0is78jPJUK8Lx9KFIM6gSOE4EhlQQrNjQEIQFNX+FuI8EwsrkVjQhVGdPnidurXJecW6Oy43LPI0CKIF9cAiq4BQ0wDVoAhdg8AiewSt4s56sF+vd+piOLlj5zh74A+vzB99UlTs=</latexit><latexit sha1_base64="6L8WHOQVubnCrmYPPjfvS7KJ1Pc=">AAACA3icbVDLSsNAFJ34rPUVddnNYBFcSElb8bEQim5cVjC20IQymUzaoZNJnIdQQhdu/BU3LlTc+hPu/BunbRbaeuByD+fcy8w9QcqoVI7zbS0sLi2vrBbWiusbm1vb9s7unUy0wMTFCUtEO0CSMMqJq6hipJ0KguKAkVYwuBr7rQciJE34rRqmxI9Rj9OIYqSM1LVLHtcXTuWkXjuC3r1GIfSIQkZx6vWuXTZ9AjhPqjkpgxzNrv3lhQnWMeEKMyRlp+qkys+QUBQzMip6WpIU4QHqkY6hHMVE+tnkiBE8MEoIo0SY4gpO1N8bGYqlHMaBmYyR6stZbyz+53W0is78jPJUK8Lx9KFIM6gSOE4EhlQQrNjQEIQFNX+FuI8EwsrkVjQhVGdPnidurXJecW6Oy43LPI0CKIF9cAiq4BQ0wDVoAhdg8AiewSt4s56sF+vd+piOLlj5zh74A+vzB99UlTs=</latexit><latexit sha1_base64="6L8WHOQVubnCrmYPPjfvS7KJ1Pc=">AAACA3icbVDLSsNAFJ34rPUVddnNYBFcSElb8bEQim5cVjC20IQymUzaoZNJnIdQQhdu/BU3LlTc+hPu/BunbRbaeuByD+fcy8w9QcqoVI7zbS0sLi2vrBbWiusbm1vb9s7unUy0wMTFCUtEO0CSMMqJq6hipJ0KguKAkVYwuBr7rQciJE34rRqmxI9Rj9OIYqSM1LVLHtcXTuWkXjuC3r1GIfSIQkZx6vWuXTZ9AjhPqjkpgxzNrv3lhQnWMeEKMyRlp+qkys+QUBQzMip6WpIU4QHqkY6hHMVE+tnkiBE8MEoIo0SY4gpO1N8bGYqlHMaBmYyR6stZbyz+53W0is78jPJUK8Lx9KFIM6gSOE4EhlQQrNjQEIQFNX+FuI8EwsrkVjQhVGdPnidurXJecW6Oy43LPI0CKIF9cAiq4BQ0wDVoAhdg8AiewSt4s56sF+vd+piOLlj5zh74A+vzB99UlTs=</latexit>

⌫
=

0.6304,
⌘
=

0.0335
<latexit sha1_base64="i/NlLnQj1CFkTSpVQYNOPItCnOI=">AAACBXicbZDLSsNAFIYn9VbrLepShMEiuJCS2HpbCEU3LisYW2hCmUwm7dDJJM5MhBK6cuOruHGh4tZ3cOfbOG2z0NYfBj7+cw5nzu8njEplWd9GYW5+YXGpuFxaWV1b3zA3t+5knApMHByzWLR8JAmjnDiKKkZaiSAo8hlp+v2rUb35QISkMb9Vg4R4EepyGlKMlLY65q7L0wurclK1aofQvU9RAF2ikLasavW4Y5Y1jAVnwc6hDHI1OuaXG8Q4jQhXmCEp27aVKC9DQlHMyLDkppIkCPdRl7Q1chQR6WXjM4ZwXzsBDGOhH1dw7P6eyFAk5SDydWeEVE9O10bmf7V2qsIzL6M8SRXheLIoTBlUMRxlAgMqCFZsoAFhQfVfIe4hgbDSyZV0CPb0ybPgHFXOK9ZNrVy/zNMogh2wBw6ADU5BHVyDBnAABo/gGbyCN+PJeDHejY9Ja8HIZ7bBHxmfP9NelbY=</latexit><latexit sha1_base64="i/NlLnQj1CFkTSpVQYNOPItCnOI=">AAACBXicbZDLSsNAFIYn9VbrLepShMEiuJCS2HpbCEU3LisYW2hCmUwm7dDJJM5MhBK6cuOruHGh4tZ3cOfbOG2z0NYfBj7+cw5nzu8njEplWd9GYW5+YXGpuFxaWV1b3zA3t+5knApMHByzWLR8JAmjnDiKKkZaiSAo8hlp+v2rUb35QISkMb9Vg4R4EepyGlKMlLY65q7L0wurclK1aofQvU9RAF2ikLasavW4Y5Y1jAVnwc6hDHI1OuaXG8Q4jQhXmCEp27aVKC9DQlHMyLDkppIkCPdRl7Q1chQR6WXjM4ZwXzsBDGOhH1dw7P6eyFAk5SDydWeEVE9O10bmf7V2qsIzL6M8SRXheLIoTBlUMRxlAgMqCFZsoAFhQfVfIe4hgbDSyZV0CPb0ybPgHFXOK9ZNrVy/zNMogh2wBw6ADU5BHVyDBnAABo/gGbyCN+PJeDHejY9Ja8HIZ7bBHxmfP9NelbY=</latexit><latexit sha1_base64="i/NlLnQj1CFkTSpVQYNOPItCnOI=">AAACBXicbZDLSsNAFIYn9VbrLepShMEiuJCS2HpbCEU3LisYW2hCmUwm7dDJJM5MhBK6cuOruHGh4tZ3cOfbOG2z0NYfBj7+cw5nzu8njEplWd9GYW5+YXGpuFxaWV1b3zA3t+5knApMHByzWLR8JAmjnDiKKkZaiSAo8hlp+v2rUb35QISkMb9Vg4R4EepyGlKMlLY65q7L0wurclK1aofQvU9RAF2ikLasavW4Y5Y1jAVnwc6hDHI1OuaXG8Q4jQhXmCEp27aVKC9DQlHMyLDkppIkCPdRl7Q1chQR6WXjM4ZwXzsBDGOhH1dw7P6eyFAk5SDydWeEVE9O10bmf7V2qsIzL6M8SRXheLIoTBlUMRxlAgMqCFZsoAFhQfVfIe4hgbDSyZV0CPb0ybPgHFXOK9ZNrVy/zNMogh2wBw6ADU5BHVyDBnAABo/gGbyCN+PJeDHejY9Ja8HIZ7bBHxmfP9NelbY=</latexit>

cf. 7-loop pert. theory

[C
anet et al, ’04; Litim

, Zappala ’10]

[G
uida, Zinn-Justin ’98]
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<latexit sha1_base64="GkkLB/m7KYw5+MMD3+Ps87NE1K0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0V0ISUpgrooFN24kgqmLTRpmEwm7dDJg5mJUEI+wY2/4saFilu37vwbp20W2npg4HDOPdy5x0sYFdIwvrXS0vLK6lp5vbKxubW9o+/utUWcckwsHLOYdz0kCKMRsSSVjHQTTlDoMdLxRtcTv/NAuKBxdC/HCXFCNIhoQDGSSnL147Y7akBbpKGb0YaZ92+hzVTcRy6F9qmdDGk/q9Pc1atGzZgCLhKzIFVQoOXqX7Yf4zQkkcQMCdEzjUQ6GeKSYkbyip0KkiA8QgPSUzRCIRFONj0oh0dK8WEQc/UiCafq70SGQiHGoacmQySHYt6biP95vVQGF05GoySVJMKzRUHKoIzhpB3oU06wZGNFEOZU/RXiIeIIS9VhRZVgzp+8SKx67bJm3J1Vm1dFG2VwAA7BCTDBOWiCG9ACFsDgETyDV/CmPWkv2rv2MRstaUVmH/yB9vkDnFab5w==</latexit><latexit sha1_base64="GkkLB/m7KYw5+MMD3+Ps87NE1K0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0V0ISUpgrooFN24kgqmLTRpmEwm7dDJg5mJUEI+wY2/4saFilu37vwbp20W2npg4HDOPdy5x0sYFdIwvrXS0vLK6lp5vbKxubW9o+/utUWcckwsHLOYdz0kCKMRsSSVjHQTTlDoMdLxRtcTv/NAuKBxdC/HCXFCNIhoQDGSSnL147Y7akBbpKGb0YaZ92+hzVTcRy6F9qmdDGk/q9Pc1atGzZgCLhKzIFVQoOXqX7Yf4zQkkcQMCdEzjUQ6GeKSYkbyip0KkiA8QgPSUzRCIRFONj0oh0dK8WEQc/UiCafq70SGQiHGoacmQySHYt6biP95vVQGF05GoySVJMKzRUHKoIzhpB3oU06wZGNFEOZU/RXiIeIIS9VhRZVgzp+8SKx67bJm3J1Vm1dFG2VwAA7BCTDBOWiCG9ACFsDgETyDV/CmPWkv2rv2MRstaUVmH/yB9vkDnFab5w==</latexit><latexit sha1_base64="GkkLB/m7KYw5+MMD3+Ps87NE1K0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0V0ISUpgrooFN24kgqmLTRpmEwm7dDJg5mJUEI+wY2/4saFilu37vwbp20W2npg4HDOPdy5x0sYFdIwvrXS0vLK6lp5vbKxubW9o+/utUWcckwsHLOYdz0kCKMRsSSVjHQTTlDoMdLxRtcTv/NAuKBxdC/HCXFCNIhoQDGSSnL147Y7akBbpKGb0YaZ92+hzVTcRy6F9qmdDGk/q9Pc1atGzZgCLhKzIFVQoOXqX7Yf4zQkkcQMCdEzjUQ6GeKSYkbyip0KkiA8QgPSUzRCIRFONj0oh0dK8WEQc/UiCafq70SGQiHGoacmQySHYt6biP95vVQGF05GoySVJMKzRUHKoIzhpB3oU06wZGNFEOZU/RXiIeIIS9VhRZVgzp+8SKx67bJm3J1Vm1dFG2VwAA7BCTDBOWiCG9ACFsDgETyDV/CmPWkv2rv2MRstaUVmH/yB9vkDnFab5w==</latexit>

fourth order derivative expansion:

⌫
=

0.632,
⌘
=

0.033
<latexit sha1_base64="6L8WHOQVubnCrmYPPjfvS7KJ1Pc=">AAACA3icbVDLSsNAFJ34rPUVddnNYBFcSElb8bEQim5cVjC20IQymUzaoZNJnIdQQhdu/BU3LlTc+hPu/BunbRbaeuByD+fcy8w9QcqoVI7zbS0sLi2vrBbWiusbm1vb9s7unUy0wMTFCUtEO0CSMMqJq6hipJ0KguKAkVYwuBr7rQciJE34rRqmxI9Rj9OIYqSM1LVLHtcXTuWkXjuC3r1GIfSIQkZx6vWuXTZ9AjhPqjkpgxzNrv3lhQnWMeEKMyRlp+qkys+QUBQzMip6WpIU4QHqkY6hHMVE+tnkiBE8MEoIo0SY4gpO1N8bGYqlHMaBmYyR6stZbyz+53W0is78jPJUK8Lx9KFIM6gSOE4EhlQQrNjQEIQFNX+FuI8EwsrkVjQhVGdPnidurXJecW6Oy43LPI0CKIF9cAiq4BQ0wDVoAhdg8AiewSt4s56sF+vd+piOLlj5zh74A+vzB99UlTs=</latexit><latexit sha1_base64="6L8WHOQVubnCrmYPPjfvS7KJ1Pc=">AAACA3icbVDLSsNAFJ34rPUVddnNYBFcSElb8bEQim5cVjC20IQymUzaoZNJnIdQQhdu/BU3LlTc+hPu/BunbRbaeuByD+fcy8w9QcqoVI7zbS0sLi2vrBbWiusbm1vb9s7unUy0wMTFCUtEO0CSMMqJq6hipJ0KguKAkVYwuBr7rQciJE34rRqmxI9Rj9OIYqSM1LVLHtcXTuWkXjuC3r1GIfSIQkZx6vWuXTZ9AjhPqjkpgxzNrv3lhQnWMeEKMyRlp+qkys+QUBQzMip6WpIU4QHqkY6hHMVE+tnkiBE8MEoIo0SY4gpO1N8bGYqlHMaBmYyR6stZbyz+53W0is78jPJUK8Lx9KFIM6gSOE4EhlQQrNjQEIQFNX+FuI8EwsrkVjQhVGdPnidurXJecW6Oy43LPI0CKIF9cAiq4BQ0wDVoAhdg8AiewSt4s56sF+vd+piOLlj5zh74A+vzB99UlTs=</latexit><latexit sha1_base64="6L8WHOQVubnCrmYPPjfvS7KJ1Pc=">AAACA3icbVDLSsNAFJ34rPUVddnNYBFcSElb8bEQim5cVjC20IQymUzaoZNJnIdQQhdu/BU3LlTc+hPu/BunbRbaeuByD+fcy8w9QcqoVI7zbS0sLi2vrBbWiusbm1vb9s7unUy0wMTFCUtEO0CSMMqJq6hipJ0KguKAkVYwuBr7rQciJE34rRqmxI9Rj9OIYqSM1LVLHtcXTuWkXjuC3r1GIfSIQkZx6vWuXTZ9AjhPqjkpgxzNrv3lhQnWMeEKMyRlp+qkys+QUBQzMip6WpIU4QHqkY6hHMVE+tnkiBE8MEoIo0SY4gpO1N8bGYqlHMaBmYyR6stZbyz+53W0is78jPJUK8Lx9KFIM6gSOE4EhlQQrNjQEIQFNX+FuI8EwsrkVjQhVGdPnidurXJecW6Oy43LPI0CKIF9cAiq4BQ0wDVoAhdg8AiewSt4s56sF+vd+piOLlj5zh74A+vzB99UlTs=</latexit>

⌫
=

0.6304,
⌘
=

0.0335
<latexit sha1_base64="i/NlLnQj1CFkTSpVQYNOPItCnOI=">AAACBXicbZDLSsNAFIYn9VbrLepShMEiuJCS2HpbCEU3LisYW2hCmUwm7dDJJM5MhBK6cuOruHGh4tZ3cOfbOG2z0NYfBj7+cw5nzu8njEplWd9GYW5+YXGpuFxaWV1b3zA3t+5knApMHByzWLR8JAmjnDiKKkZaiSAo8hlp+v2rUb35QISkMb9Vg4R4EepyGlKMlLY65q7L0wurclK1aofQvU9RAF2ikLasavW4Y5Y1jAVnwc6hDHI1OuaXG8Q4jQhXmCEp27aVKC9DQlHMyLDkppIkCPdRl7Q1chQR6WXjM4ZwXzsBDGOhH1dw7P6eyFAk5SDydWeEVE9O10bmf7V2qsIzL6M8SRXheLIoTBlUMRxlAgMqCFZsoAFhQfVfIe4hgbDSyZV0CPb0ybPgHFXOK9ZNrVy/zNMogh2wBw6ADU5BHVyDBnAABo/gGbyCN+PJeDHejY9Ja8HIZ7bBHxmfP9NelbY=</latexit><latexit sha1_base64="i/NlLnQj1CFkTSpVQYNOPItCnOI=">AAACBXicbZDLSsNAFIYn9VbrLepShMEiuJCS2HpbCEU3LisYW2hCmUwm7dDJJM5MhBK6cuOruHGh4tZ3cOfbOG2z0NYfBj7+cw5nzu8njEplWd9GYW5+YXGpuFxaWV1b3zA3t+5knApMHByzWLR8JAmjnDiKKkZaiSAo8hlp+v2rUb35QISkMb9Vg4R4EepyGlKMlLY65q7L0wurclK1aofQvU9RAF2ikLasavW4Y5Y1jAVnwc6hDHI1OuaXG8Q4jQhXmCEp27aVKC9DQlHMyLDkppIkCPdRl7Q1chQR6WXjM4ZwXzsBDGOhH1dw7P6eyFAk5SDydWeEVE9O10bmf7V2qsIzL6M8SRXheLIoTBlUMRxlAgMqCFZsoAFhQfVfIe4hgbDSyZV0CPb0ybPgHFXOK9ZNrVy/zNMogh2wBw6ADU5BHVyDBnAABo/gGbyCN+PJeDHejY9Ja8HIZ7bBHxmfP9NelbY=</latexit><latexit sha1_base64="i/NlLnQj1CFkTSpVQYNOPItCnOI=">AAACBXicbZDLSsNAFIYn9VbrLepShMEiuJCS2HpbCEU3LisYW2hCmUwm7dDJJM5MhBK6cuOruHGh4tZ3cOfbOG2z0NYfBj7+cw5nzu8njEplWd9GYW5+YXGpuFxaWV1b3zA3t+5knApMHByzWLR8JAmjnDiKKkZaiSAo8hlp+v2rUb35QISkMb9Vg4R4EepyGlKMlLY65q7L0wurclK1aofQvU9RAF2ikLasavW4Y5Y1jAVnwc6hDHI1OuaXG8Q4jQhXmCEp27aVKC9DQlHMyLDkppIkCPdRl7Q1chQR6WXjM4ZwXzsBDGOhH1dw7P6eyFAk5SDydWeEVE9O10bmf7V2qsIzL6M8SRXheLIoTBlUMRxlAgMqCFZsoAFhQfVfIe4hgbDSyZV0CPb0ybPgHFXOK9ZNrVy/zNMogh2wBw6ADU5BHVyDBnAABo/gGbyCN+PJeDHejY9Ja8HIZ7bBHxmfP9NelbY=</latexit>

cf. 7-loop pert. theory

[C
anet et al, ’04; Litim

, Zappala ’10]

[G
uida, Zinn-Justin ’98]

…
sim

ilar for other universality classes  
(w

ith ferm
ions, scalars, vectors, in arbitrary dim

ension)
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<latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit><latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit><latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit>

Z
=

<latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit><latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit><latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit>

!
<latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit>
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<latexit sha1_base64="x3oTok1LG6j5Me6Zi652j/T2t7M=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwY01FUBdCURcuKxpbTGKYTKft0MkkzEyEEvIZbvwVNy5U3OrOv3HSBtTqgYEz597LPfcEMaNSWdanUZqanpmdK89XFhaXllfM1bVrGSUCExtHLBLtAEnCKCe2ooqRdiwICgNGWsHgNK+37oiQNOJXahgTL0Q9TrsUI6Ul39y9OYYu5Qq6IVJ9jFh6lvX81A0TlycZuU13Lp3vv5f5ZtWqWSPAv6RekCoo0PTND7cT4SQkXGGGpHTqVqy8FAlFMSNZxU0kiREeoB5xNOUoJNJLR4dlcEsrHdiNhH7a40j9OZGiUMphGOjO3L6crOXifzUnUd1DL6U8ThTheLyomzCoIpinBDtUEKzYUBOEBdVeIe4jgbDSWVZ0CPXJk/8Se692VLMu9quNkyKNMtgAm2Ab1MEBaIBz0AQ2wOAePIJn8GI8GE/Gq/E2bi0Zxcw6+AXj/QsWraCt</latexit><latexit sha1_base64="x3oTok1LG6j5Me6Zi652j/T2t7M=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwY01FUBdCURcuKxpbTGKYTKft0MkkzEyEEvIZbvwVNy5U3OrOv3HSBtTqgYEz597LPfcEMaNSWdanUZqanpmdK89XFhaXllfM1bVrGSUCExtHLBLtAEnCKCe2ooqRdiwICgNGWsHgNK+37oiQNOJXahgTL0Q9TrsUI6Ul39y9OYYu5Qq6IVJ9jFh6lvX81A0TlycZuU13Lp3vv5f5ZtWqWSPAv6RekCoo0PTND7cT4SQkXGGGpHTqVqy8FAlFMSNZxU0kiREeoB5xNOUoJNJLR4dlcEsrHdiNhH7a40j9OZGiUMphGOjO3L6crOXifzUnUd1DL6U8ThTheLyomzCoIpinBDtUEKzYUBOEBdVeIe4jgbDSWVZ0CPXJk/8Se692VLMu9quNkyKNMtgAm2Ab1MEBaIBz0AQ2wOAePIJn8GI8GE/Gq/E2bi0Zxcw6+AXj/QsWraCt</latexit><latexit sha1_base64="x3oTok1LG6j5Me6Zi652j/T2t7M=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwY01FUBdCURcuKxpbTGKYTKft0MkkzEyEEvIZbvwVNy5U3OrOv3HSBtTqgYEz597LPfcEMaNSWdanUZqanpmdK89XFhaXllfM1bVrGSUCExtHLBLtAEnCKCe2ooqRdiwICgNGWsHgNK+37oiQNOJXahgTL0Q9TrsUI6Ul39y9OYYu5Qq6IVJ9jFh6lvX81A0TlycZuU13Lp3vv5f5ZtWqWSPAv6RekCoo0PTND7cT4SQkXGGGpHTqVqy8FAlFMSNZxU0kiREeoB5xNOUoJNJLR4dlcEsrHdiNhH7a40j9OZGiUMphGOjO3L6crOXifzUnUd1DL6U8ThTheLyomzCoIpinBDtUEKzYUBOEBdVeIe4jgbDSWVZ0CPXJk/8Se692VLMu9quNkyKNMtgAm2Ab1MEBaIBz0AQ2wOAePIJn8GI8GE/Gq/E2bi0Zxcw6+AXj/QsWraCt</latexit>

note: no W
ick-rotation in quantum

 gravity: 
relation betw

een Euclidean & Lorentzian Q
G

 unknow
n
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<latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit><latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit><latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit>

Z
=

<latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit><latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit><latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit>

!
<latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit>
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<latexit sha1_base64="x3oTok1LG6j5Me6Zi652j/T2t7M=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwY01FUBdCURcuKxpbTGKYTKft0MkkzEyEEvIZbvwVNy5U3OrOv3HSBtTqgYEz597LPfcEMaNSWdanUZqanpmdK89XFhaXllfM1bVrGSUCExtHLBLtAEnCKCe2ooqRdiwICgNGWsHgNK+37oiQNOJXahgTL0Q9TrsUI6Ul39y9OYYu5Qq6IVJ9jFh6lvX81A0TlycZuU13Lp3vv5f5ZtWqWSPAv6RekCoo0PTND7cT4SQkXGGGpHTqVqy8FAlFMSNZxU0kiREeoB5xNOUoJNJLR4dlcEsrHdiNhH7a40j9OZGiUMphGOjO3L6crOXifzUnUd1DL6U8ThTheLyomzCoIpinBDtUEKzYUBOEBdVeIe4jgbDSWVZ0CPXJk/8Se692VLMu9quNkyKNMtgAm2Ab1MEBaIBz0AQ2wOAePIJn8GI8GE/Gq/E2bi0Zxcw6+AXj/QsWraCt</latexit><latexit sha1_base64="x3oTok1LG6j5Me6Zi652j/T2t7M=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwY01FUBdCURcuKxpbTGKYTKft0MkkzEyEEvIZbvwVNy5U3OrOv3HSBtTqgYEz597LPfcEMaNSWdanUZqanpmdK89XFhaXllfM1bVrGSUCExtHLBLtAEnCKCe2ooqRdiwICgNGWsHgNK+37oiQNOJXahgTL0Q9TrsUI6Ul39y9OYYu5Qq6IVJ9jFh6lvX81A0TlycZuU13Lp3vv5f5ZtWqWSPAv6RekCoo0PTND7cT4SQkXGGGpHTqVqy8FAlFMSNZxU0kiREeoB5xNOUoJNJLR4dlcEsrHdiNhH7a40j9OZGiUMphGOjO3L6crOXifzUnUd1DL6U8ThTheLyomzCoIpinBDtUEKzYUBOEBdVeIe4jgbDSWVZ0CPXJk/8Se692VLMu9quNkyKNMtgAm2Ab1MEBaIBz0AQ2wOAePIJn8GI8GE/Gq/E2bi0Zxcw6+AXj/QsWraCt</latexit><latexit sha1_base64="x3oTok1LG6j5Me6Zi652j/T2t7M=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwY01FUBdCURcuKxpbTGKYTKft0MkkzEyEEvIZbvwVNy5U3OrOv3HSBtTqgYEz597LPfcEMaNSWdanUZqanpmdK89XFhaXllfM1bVrGSUCExtHLBLtAEnCKCe2ooqRdiwICgNGWsHgNK+37oiQNOJXahgTL0Q9TrsUI6Ul39y9OYYu5Qq6IVJ9jFh6lvX81A0TlycZuU13Lp3vv5f5ZtWqWSPAv6RekCoo0PTND7cT4SQkXGGGpHTqVqy8FAlFMSNZxU0kiREeoB5xNOUoJNJLR4dlcEsrHdiNhH7a40j9OZGiUMphGOjO3L6crOXifzUnUd1DL6U8ThTheLyomzCoIpinBDtUEKzYUBOEBdVeIe4jgbDSWVZ0CPXJk/8Se692VLMu9quNkyKNMtgAm2Ab1MEBaIBz0AQ2wOAePIJn8GI8GE/Gq/E2bi0Zxcw6+AXj/QsWraCt</latexit>
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<latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit><latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit><latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit>

Z
=

<latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit><latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit><latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit>

!
<latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit>
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<latexit sha1_base64="x3oTok1LG6j5Me6Zi652j/T2t7M=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwY01FUBdCURcuKxpbTGKYTKft0MkkzEyEEvIZbvwVNy5U3OrOv3HSBtTqgYEz597LPfcEMaNSWdanUZqanpmdK89XFhaXllfM1bVrGSUCExtHLBLtAEnCKCe2ooqRdiwICgNGWsHgNK+37oiQNOJXahgTL0Q9TrsUI6Ul39y9OYYu5Qq6IVJ9jFh6lvX81A0TlycZuU13Lp3vv5f5ZtWqWSPAv6RekCoo0PTND7cT4SQkXGGGpHTqVqy8FAlFMSNZxU0kiREeoB5xNOUoJNJLR4dlcEsrHdiNhH7a40j9OZGiUMphGOjO3L6crOXifzUnUd1DL6U8ThTheLyomzCoIpinBDtUEKzYUBOEBdVeIe4jgbDSWVZ0CPXJk/8Se692VLMu9quNkyKNMtgAm2Ab1MEBaIBz0AQ2wOAePIJn8GI8GE/Gq/E2bi0Zxcw6+AXj/QsWraCt</latexit><latexit sha1_base64="x3oTok1LG6j5Me6Zi652j/T2t7M=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwY01FUBdCURcuKxpbTGKYTKft0MkkzEyEEvIZbvwVNy5U3OrOv3HSBtTqgYEz597LPfcEMaNSWdanUZqanpmdK89XFhaXllfM1bVrGSUCExtHLBLtAEnCKCe2ooqRdiwICgNGWsHgNK+37oiQNOJXahgTL0Q9TrsUI6Ul39y9OYYu5Qq6IVJ9jFh6lvX81A0TlycZuU13Lp3vv5f5ZtWqWSPAv6RekCoo0PTND7cT4SQkXGGGpHTqVqy8FAlFMSNZxU0kiREeoB5xNOUoJNJLR4dlcEsrHdiNhH7a40j9OZGiUMphGOjO3L6crOXifzUnUd1DL6U8ThTheLyomzCoIpinBDtUEKzYUBOEBdVeIe4jgbDSWVZ0CPXJk/8Se692VLMu9quNkyKNMtgAm2Ab1MEBaIBz0AQ2wOAePIJn8GI8GE/Gq/E2bi0Zxcw6+AXj/QsWraCt</latexit><latexit sha1_base64="x3oTok1LG6j5Me6Zi652j/T2t7M=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwY01FUBdCURcuKxpbTGKYTKft0MkkzEyEEvIZbvwVNy5U3OrOv3HSBtTqgYEz597LPfcEMaNSWdanUZqanpmdK89XFhaXllfM1bVrGSUCExtHLBLtAEnCKCe2ooqRdiwICgNGWsHgNK+37oiQNOJXahgTL0Q9TrsUI6Ul39y9OYYu5Qq6IVJ9jFh6lvX81A0TlycZuU13Lp3vv5f5ZtWqWSPAv6RekCoo0PTND7cT4SQkXGGGpHTqVqy8FAlFMSNZxU0kiREeoB5xNOUoJNJLR4dlcEsrHdiNhH7a40j9OZGiUMphGOjO3L6crOXifzUnUd1DL6U8ThTheLyomzCoIpinBDtUEKzYUBOEBdVeIe4jgbDSWVZ0CPXJk/8Se692VLMu9quNkyKNMtgAm2Ab1MEBaIBz0AQ2wOAePIJn8GI8GE/Gq/E2bi0Zxcw6+AXj/QsWraCt</latexit>

note: no W
ick-rotation in quantum

 gravity: 
relation betw

een Euclidean & Lorentzian Q
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<latexit sha1_base64="RYHFYMQiJuPHoGa4AiXYh+edbsA="></latexit><latexit sha1_base64="RYHFYMQiJuPHoGa4AiXYh+edbsA="></latexit><latexit sha1_base64="RYHFYMQiJuPHoGa4AiXYh+edbsA="></latexit>

cutoff:
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<latexit sha1_base64="eIkdk3XeH9k8SJJOmF6xNnPL73A=">AAACD3icbZDNSsNAFIUn9a/Wv6hLN4NFFISSiKAuhKIblxWMLTQhTKaTdOhkEmYmQgl5BDe+ihsXKm7duvNtnLahaOuBgY9z7+XOPUHKqFSW9W1UFhaXlleqq7W19Y3NLXN7514mmcDEwQlLRCdAkjDKiaOoYqSTCoLigJF2MLge1dsPREia8Ds1TIkXo4jTkGKktOWbh5Gfu3Hm8qy4dAMk8qiYGsewP2XfrFsNayw4D3YJdVCq5Ztfbi/BWUy4wgxJ2bWtVHk5EopiRoqam0mSIjxAEelq5Cgm0svHBxXwQDs9GCZCP67g2P09kaNYymEc6M4Yqb6crY3M/2rdTIXnXk55minC8WRRmDGoEjhKB/aoIFixoQaEBdV/hbiPBMJKZ1jTIdizJ8+Dc9K4aFi3p/XmVZlGFeyBfXAEbHAGmuAGtIADMHgEz+AVvBlPxovxbnxMWitGObML/sj4/AGaR53H</latexit><latexit sha1_base64="eIkdk3XeH9k8SJJOmF6xNnPL73A=">AAACD3icbZDNSsNAFIUn9a/Wv6hLN4NFFISSiKAuhKIblxWMLTQhTKaTdOhkEmYmQgl5BDe+ihsXKm7duvNtnLahaOuBgY9z7+XOPUHKqFSW9W1UFhaXlleqq7W19Y3NLXN7514mmcDEwQlLRCdAkjDKiaOoYqSTCoLigJF2MLge1dsPREia8Ds1TIkXo4jTkGKktOWbh5Gfu3Hm8qy4dAMk8qiYGsewP2XfrFsNayw4D3YJdVCq5Ztfbi/BWUy4wgxJ2bWtVHk5EopiRoqam0mSIjxAEelq5Cgm0svHBxXwQDs9GCZCP67g2P09kaNYymEc6M4Yqb6crY3M/2rdTIXnXk55minC8WRRmDGoEjhKB/aoIFixoQaEBdV/hbiPBMJKZ1jTIdizJ8+Dc9K4aFi3p/XmVZlGFeyBfXAEbHAGmuAGtIADMHgEz+AVvBlPxovxbnxMWitGObML/sj4/AGaR53H</latexit><latexit sha1_base64="eIkdk3XeH9k8SJJOmF6xNnPL73A=">AAACD3icbZDNSsNAFIUn9a/Wv6hLN4NFFISSiKAuhKIblxWMLTQhTKaTdOhkEmYmQgl5BDe+ihsXKm7duvNtnLahaOuBgY9z7+XOPUHKqFSW9W1UFhaXlleqq7W19Y3NLXN7514mmcDEwQlLRCdAkjDKiaOoYqSTCoLigJF2MLge1dsPREia8Ds1TIkXo4jTkGKktOWbh5Gfu3Hm8qy4dAMk8qiYGsewP2XfrFsNayw4D3YJdVCq5Ztfbi/BWUy4wgxJ2bWtVHk5EopiRoqam0mSIjxAEelq5Cgm0svHBxXwQDs9GCZCP67g2P09kaNYymEc6M4Yqb6crY3M/2rdTIXnXk55minC8WRRmDGoEjhKB/aoIFixoQaEBdV/hbiPBMJKZ1jTIdizJ8+Dc9K4aFi3p/XmVZlGFeyBfXAEbHAGmuAGtIADMHgEz+AVvBlPxovxbnxMWitGObML/sj4/AGaR53H</latexit>

linear split
local coarse graining:

!
<latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit>
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<latexit sha1_base64="Rpmi5eJbrTR7xuN0kgt1SIrXg3I=">AAACF3icbZDNSgMxFIUz/tb6V3XpJlgEF1KnIqgLoehClxWsLXSG4U6atqFJZkgyQhn6GG58FTcuVNzqzrcxbUfR1gOBj3Pv5eaeMOZMG9f9dGZm5+YXFnNL+eWV1bX1wsbmrY4SRWiNRDxSjRA05UzSmmGG00asKIiQ03rYuxjW63dUaRbJG9OPqS+gI1mbETDWCgoH3iUIAUHv7BuanSD1ROLJZLCPvRBU2hn8OH5QKLoldyQ8DeUMiihTNSh8eK2IJIJKQzho3Sy7sfFTUIYRTgd5L9E0BtKDDm1alCCo9tPRYQO8a50WbkfKPmnwyP09kYLQui9C2ynAdPVkbWj+V2smpn3ip0zGiaGSjBe1E45NhIcp4RZTlBjetwBEMftXTLqggBibZd6GUJ48eRpqh6XTknt9VKycZ2nk0DbaQXuojI5RBV2hKqohgu7RI3pGL86D8+S8Om/j1hknm9lCf+S8fwEQ2KCm</latexit><latexit sha1_base64="Rpmi5eJbrTR7xuN0kgt1SIrXg3I=">AAACF3icbZDNSgMxFIUz/tb6V3XpJlgEF1KnIqgLoehClxWsLXSG4U6atqFJZkgyQhn6GG58FTcuVNzqzrcxbUfR1gOBj3Pv5eaeMOZMG9f9dGZm5+YXFnNL+eWV1bX1wsbmrY4SRWiNRDxSjRA05UzSmmGG00asKIiQ03rYuxjW63dUaRbJG9OPqS+gI1mbETDWCgoH3iUIAUHv7BuanSD1ROLJZLCPvRBU2hn8OH5QKLoldyQ8DeUMiihTNSh8eK2IJIJKQzho3Sy7sfFTUIYRTgd5L9E0BtKDDm1alCCo9tPRYQO8a50WbkfKPmnwyP09kYLQui9C2ynAdPVkbWj+V2smpn3ip0zGiaGSjBe1E45NhIcp4RZTlBjetwBEMftXTLqggBibZd6GUJ48eRpqh6XTknt9VKycZ2nk0DbaQXuojI5RBV2hKqohgu7RI3pGL86D8+S8Om/j1hknm9lCf+S8fwEQ2KCm</latexit><latexit sha1_base64="Rpmi5eJbrTR7xuN0kgt1SIrXg3I=">AAACF3icbZDNSgMxFIUz/tb6V3XpJlgEF1KnIqgLoehClxWsLXSG4U6atqFJZkgyQhn6GG58FTcuVNzqzrcxbUfR1gOBj3Pv5eaeMOZMG9f9dGZm5+YXFnNL+eWV1bX1wsbmrY4SRWiNRDxSjRA05UzSmmGG00asKIiQ03rYuxjW63dUaRbJG9OPqS+gI1mbETDWCgoH3iUIAUHv7BuanSD1ROLJZLCPvRBU2hn8OH5QKLoldyQ8DeUMiihTNSh8eK2IJIJKQzho3Sy7sfFTUIYRTgd5L9E0BtKDDm1alCCo9tPRYQO8a50WbkfKPmnwyP09kYLQui9C2ynAdPVkbWj+V2smpn3ip0zGiaGSjBe1E45NhIcp4RZTlBjetwBEMftXTLqggBibZd6GUJ48eRpqh6XTknt9VKycZ2nk0DbaQXuojI5RBV2hKqohgu7RI3pGL86D8+S8Om/j1hknm9lCf+S8fwEQ2KCm</latexit>

background independence (“there is no preferred m
etric”): 

quantize “on all backgrounds sim
ultaneously” (M

. Reuter)
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<latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit><latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit><latexit sha1_base64="QaGyrSTqOKjjhiA2m4s8FezNHaM=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4kJKKoO6KunBZ0dhCEsNkOmmHTiZhHkIJ+Qk3/oobFypuXbjzb5y0AbX1wMCZc+/lnnvClBIhbfvLqMzNLywuVZdrK6tr6xvm5tatSBRH2EEJTXg3hAJTwrAjiaS4m3IM45DiTjg8L+qde8wFSdiNHKXYj2GfkYggKLUUmAceYdLyYigHCNLsIu8HmRcrj6kc32Xk2v35+3lg1u2GPYY1S5olqYMS7cD89HoJUjFmElEohNu0U+lnkEuCKM5rnhI4hWgI+9jVlMEYCz8bX5Vbe1rpWVHC9dMex+rviQzGQoziUHcW9sV0rRD/q7lKRid+RliqJGZosihS1JKJVURk9QjHSNKRJhBxor1aaAA5RFIHWdMhNKdPniXOYeO0YV8d1VtnZRpVsAN2wT5ogmPQApegDRyAwAN4Ai/g1Xg0no03433SWjHKmW3wB8bHN89zoBQ=</latexit>

Z
=

<latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit><latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit><latexit sha1_base64="2DM/Zya+3LOFuSpRuMrz6+H6dTE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0YvHKsYW21A22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWl5ZXSuulzY2t7Z3yrt7DyZONeMei2WsWwE1XArFPRQoeSvRnEaB5M1geD3xm09cGxGrexwl3I9oX4lQMIpWunu87JYrbtWdgiySWk4qkKPRLX91ejFLI66QSWpMu+Ym6GdUo2CSj0ud1PCEsiHt87alikbc+Nn00jE5skqPhLG2pZBM1d8TGY2MGUWB7YwoDsy8NxH/89ophud+JlSSIldstihMJcGYTN4mPaE5QzmyhDIt7K2EDaimDG04JRtCbf7lReKdVC+q7u1ppX6Vp1GEAziEY6jBGdThBhrgAYMQnuEV3pyh8+K8Ox+z1oKTz+zDHzifP6hnjPg=</latexit>

!
<latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit>
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<latexit sha1_base64="x3oTok1LG6j5Me6Zi652j/T2t7M=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwY01FUBdCURcuKxpbTGKYTKft0MkkzEyEEvIZbvwVNy5U3OrOv3HSBtTqgYEz597LPfcEMaNSWdanUZqanpmdK89XFhaXllfM1bVrGSUCExtHLBLtAEnCKCe2ooqRdiwICgNGWsHgNK+37oiQNOJXahgTL0Q9TrsUI6Ul39y9OYYu5Qq6IVJ9jFh6lvX81A0TlycZuU13Lp3vv5f5ZtWqWSPAv6RekCoo0PTND7cT4SQkXGGGpHTqVqy8FAlFMSNZxU0kiREeoB5xNOUoJNJLR4dlcEsrHdiNhH7a40j9OZGiUMphGOjO3L6crOXifzUnUd1DL6U8ThTheLyomzCoIpinBDtUEKzYUBOEBdVeIe4jgbDSWVZ0CPXJk/8Se692VLMu9quNkyKNMtgAm2Ab1MEBaIBz0AQ2wOAePIJn8GI8GE/Gq/E2bi0Zxcw6+AXj/QsWraCt</latexit><latexit sha1_base64="x3oTok1LG6j5Me6Zi652j/T2t7M=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwY01FUBdCURcuKxpbTGKYTKft0MkkzEyEEvIZbvwVNy5U3OrOv3HSBtTqgYEz597LPfcEMaNSWdanUZqanpmdK89XFhaXllfM1bVrGSUCExtHLBLtAEnCKCe2ooqRdiwICgNGWsHgNK+37oiQNOJXahgTL0Q9TrsUI6Ul39y9OYYu5Qq6IVJ9jFh6lvX81A0TlycZuU13Lp3vv5f5ZtWqWSPAv6RekCoo0PTND7cT4SQkXGGGpHTqVqy8FAlFMSNZxU0kiREeoB5xNOUoJNJLR4dlcEsrHdiNhH7a40j9OZGiUMphGOjO3L6crOXifzUnUd1DL6U8ThTheLyomzCoIpinBDtUEKzYUBOEBdVeIe4jgbDSWVZ0CPXJk/8Se692VLMu9quNkyKNMtgAm2Ab1MEBaIBz0AQ2wOAePIJn8GI8GE/Gq/E2bi0Zxcw6+AXj/QsWraCt</latexit><latexit sha1_base64="x3oTok1LG6j5Me6Zi652j/T2t7M=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwY01FUBdCURcuKxpbTGKYTKft0MkkzEyEEvIZbvwVNy5U3OrOv3HSBtTqgYEz597LPfcEMaNSWdanUZqanpmdK89XFhaXllfM1bVrGSUCExtHLBLtAEnCKCe2ooqRdiwICgNGWsHgNK+37oiQNOJXahgTL0Q9TrsUI6Ul39y9OYYu5Qq6IVJ9jFh6lvX81A0TlycZuU13Lp3vv5f5ZtWqWSPAv6RekCoo0PTND7cT4SQkXGGGpHTqVqy8FAlFMSNZxU0kiREeoB5xNOUoJNJLR4dlcEsrHdiNhH7a40j9OZGiUMphGOjO3L6crOXifzUnUd1DL6U8ThTheLyomzCoIpinBDtUEKzYUBOEBdVeIe4jgbDSWVZ0CPXJk/8Se692VLMu9quNkyKNMtgAm2Ab1MEBaIBz0AQ2wOAePIJn8GI8GE/Gq/E2bi0Zxcw6+AXj/QsWraCt</latexit>

note: no W
ick-rotation in quantum

 gravity: 
relation betw

een Euclidean & Lorentzian Q
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<latexit sha1_base64="RYHFYMQiJuPHoGa4AiXYh+edbsA="></latexit><latexit sha1_base64="RYHFYMQiJuPHoGa4AiXYh+edbsA="></latexit><latexit sha1_base64="RYHFYMQiJuPHoGa4AiXYh+edbsA="></latexit>

cutoff:
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ḡ
µ
⌫
+
h
µ
⌫

<latexit sha1_base64="eIkdk3XeH9k8SJJOmF6xNnPL73A=">AAACD3icbZDNSsNAFIUn9a/Wv6hLN4NFFISSiKAuhKIblxWMLTQhTKaTdOhkEmYmQgl5BDe+ihsXKm7duvNtnLahaOuBgY9z7+XOPUHKqFSW9W1UFhaXlleqq7W19Y3NLXN7514mmcDEwQlLRCdAkjDKiaOoYqSTCoLigJF2MLge1dsPREia8Ds1TIkXo4jTkGKktOWbh5Gfu3Hm8qy4dAMk8qiYGsewP2XfrFsNayw4D3YJdVCq5Ztfbi/BWUy4wgxJ2bWtVHk5EopiRoqam0mSIjxAEelq5Cgm0svHBxXwQDs9GCZCP67g2P09kaNYymEc6M4Yqb6crY3M/2rdTIXnXk55minC8WRRmDGoEjhKB/aoIFixoQaEBdV/hbiPBMJKZ1jTIdizJ8+Dc9K4aFi3p/XmVZlGFeyBfXAEbHAGmuAGtIADMHgEz+AVvBlPxovxbnxMWitGObML/sj4/AGaR53H</latexit><latexit sha1_base64="eIkdk3XeH9k8SJJOmF6xNnPL73A=">AAACD3icbZDNSsNAFIUn9a/Wv6hLN4NFFISSiKAuhKIblxWMLTQhTKaTdOhkEmYmQgl5BDe+ihsXKm7duvNtnLahaOuBgY9z7+XOPUHKqFSW9W1UFhaXlleqq7W19Y3NLXN7514mmcDEwQlLRCdAkjDKiaOoYqSTCoLigJF2MLge1dsPREia8Ds1TIkXo4jTkGKktOWbh5Gfu3Hm8qy4dAMk8qiYGsewP2XfrFsNayw4D3YJdVCq5Ztfbi/BWUy4wgxJ2bWtVHk5EopiRoqam0mSIjxAEelq5Cgm0svHBxXwQDs9GCZCP67g2P09kaNYymEc6M4Yqb6crY3M/2rdTIXnXk55minC8WRRmDGoEjhKB/aoIFixoQaEBdV/hbiPBMJKZ1jTIdizJ8+Dc9K4aFi3p/XmVZlGFeyBfXAEbHAGmuAGtIADMHgEz+AVvBlPxovxbnxMWitGObML/sj4/AGaR53H</latexit><latexit sha1_base64="eIkdk3XeH9k8SJJOmF6xNnPL73A=">AAACD3icbZDNSsNAFIUn9a/Wv6hLN4NFFISSiKAuhKIblxWMLTQhTKaTdOhkEmYmQgl5BDe+ihsXKm7duvNtnLahaOuBgY9z7+XOPUHKqFSW9W1UFhaXlleqq7W19Y3NLXN7514mmcDEwQlLRCdAkjDKiaOoYqSTCoLigJF2MLge1dsPREia8Ds1TIkXo4jTkGKktOWbh5Gfu3Hm8qy4dAMk8qiYGsewP2XfrFsNayw4D3YJdVCq5Ztfbi/BWUy4wgxJ2bWtVHk5EopiRoqam0mSIjxAEelq5Cgm0svHBxXwQDs9GCZCP67g2P09kaNYymEc6M4Yqb6crY3M/2rdTIXnXk55minC8WRRmDGoEjhKB/aoIFixoQaEBdV/hbiPBMJKZ1jTIdizJ8+Dc9K4aFi3p/XmVZlGFeyBfXAEbHAGmuAGtIADMHgEz+AVvBlPxovxbnxMWitGObML/sj4/AGaR53H</latexit>

linear split
local coarse graining:

!
<latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit><latexit sha1_base64="PK/tsUo1vMvjkGPCMjA+Mw/ffqg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h88GJVpygKqhNLtiBgmuGQBchSsnWpGkkiwVjS6mfqtR6YNV/IexykLEzKQPOaUoJU6Xc0HQyRaq6detebVvRncZeIXpAYFmr3qV7evaJYwiVQQYzq+l2KYE42cCjapdDPDUkJHZMA6lkqSMBPms5Mn7olV+m6stC2J7kz9PZGTxJhxEtnOhODQLHpT8T+vk2F8GeZcphkySeeL4ky4qNzp/26fa0ZRjC0hVHN7q0uHRBOKNqWKDcFffHmZBGf1q7p3d15rXBdplOEIjuEUfLiABtxCEwKgoOAZXuHNQefFeXc+5q0lp5g5hD9wPn8ALJiRYA==</latexit>
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<latexit sha1_base64="Rpmi5eJbrTR7xuN0kgt1SIrXg3I=">AAACF3icbZDNSgMxFIUz/tb6V3XpJlgEF1KnIqgLoehClxWsLXSG4U6atqFJZkgyQhn6GG58FTcuVNzqzrcxbUfR1gOBj3Pv5eaeMOZMG9f9dGZm5+YXFnNL+eWV1bX1wsbmrY4SRWiNRDxSjRA05UzSmmGG00asKIiQ03rYuxjW63dUaRbJG9OPqS+gI1mbETDWCgoH3iUIAUHv7BuanSD1ROLJZLCPvRBU2hn8OH5QKLoldyQ8DeUMiihTNSh8eK2IJIJKQzho3Sy7sfFTUIYRTgd5L9E0BtKDDm1alCCo9tPRYQO8a50WbkfKPmnwyP09kYLQui9C2ynAdPVkbWj+V2smpn3ip0zGiaGSjBe1E45NhIcp4RZTlBjetwBEMftXTLqggBibZd6GUJ48eRpqh6XTknt9VKycZ2nk0DbaQXuojI5RBV2hKqohgu7RI3pGL86D8+S8Om/j1hknm9lCf+S8fwEQ2KCm</latexit><latexit sha1_base64="Rpmi5eJbrTR7xuN0kgt1SIrXg3I=">AAACF3icbZDNSgMxFIUz/tb6V3XpJlgEF1KnIqgLoehClxWsLXSG4U6atqFJZkgyQhn6GG58FTcuVNzqzrcxbUfR1gOBj3Pv5eaeMOZMG9f9dGZm5+YXFnNL+eWV1bX1wsbmrY4SRWiNRDxSjRA05UzSmmGG00asKIiQ03rYuxjW63dUaRbJG9OPqS+gI1mbETDWCgoH3iUIAUHv7BuanSD1ROLJZLCPvRBU2hn8OH5QKLoldyQ8DeUMiihTNSh8eK2IJIJKQzho3Sy7sfFTUIYRTgd5L9E0BtKDDm1alCCo9tPRYQO8a50WbkfKPmnwyP09kYLQui9C2ynAdPVkbWj+V2smpn3ip0zGiaGSjBe1E45NhIcp4RZTlBjetwBEMftXTLqggBibZd6GUJ48eRpqh6XTknt9VKycZ2nk0DbaQXuojI5RBV2hKqohgu7RI3pGL86D8+S8Om/j1hknm9lCf+S8fwEQ2KCm</latexit><latexit sha1_base64="Rpmi5eJbrTR7xuN0kgt1SIrXg3I=">AAACF3icbZDNSgMxFIUz/tb6V3XpJlgEF1KnIqgLoehClxWsLXSG4U6atqFJZkgyQhn6GG58FTcuVNzqzrcxbUfR1gOBj3Pv5eaeMOZMG9f9dGZm5+YXFnNL+eWV1bX1wsbmrY4SRWiNRDxSjRA05UzSmmGG00asKIiQ03rYuxjW63dUaRbJG9OPqS+gI1mbETDWCgoH3iUIAUHv7BuanSD1ROLJZLCPvRBU2hn8OH5QKLoldyQ8DeUMiihTNSh8eK2IJIJKQzho3Sy7sfFTUIYRTgd5L9E0BtKDDm1alCCo9tPRYQO8a50WbkfKPmnwyP09kYLQui9C2ynAdPVkbWj+V2smpn3ip0zGiaGSjBe1E45NhIcp4RZTlBjetwBEMftXTLqggBibZd6GUJ48eRpqh6XTknt9VKycZ2nk0DbaQXuojI5RBV2hKqohgu7RI3pGL86D8+S8Om/j1hknm9lCf+S8fwEQ2KCm</latexit>

background independence (“there is no preferred m
etric”): 

quantize “on all backgrounds sim
ultaneously” (M

. Reuter)

g(k
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<latexit sha1_base64="hFCz08U1DjhsMcvw0INJPb0KBiU=">AAAB+3icbZDNSsNAFIUn/tb6F+3SzWARKkhJiqAuhKILXUkFYwttDJPppB0ymYSZiRBCfRU3LlTc+iLufBunbRbaemDg49x7uXeOnzAqlWV9GwuLS8srq6W18vrG5ta2ubN7L+NUYOLgmMWi4yNJGOXEUVQx0kkEQZHPSNsPL8f19iMRksb8TmUJcSM04DSgGClteWZlUAsP4Tm88m409I5g+NDwzKpVtyaC82AXUAWFWp751evHOI0IV5ghKbu2lSg3R0JRzMio3EslSRAO0YB0NXIUEenmk+NH8EA7fRjEQj+u4MT9PZGjSMos8nVnhNRQztbG5n+1bqqCUzenPEkV4Xi6KEgZVDEcJwH7VBCsWKYBYUH1rRAPkUBY6bzKOgR79svz4DTqZ3Xr9rjavCjSKIE9sA9qwAYnoAmuQQs4AIMMPINX8GY8GS/Gu/ExbV0wipkK+CPj8wdYGJIv</latexit><latexit sha1_base64="hFCz08U1DjhsMcvw0INJPb0KBiU=">AAAB+3icbZDNSsNAFIUn/tb6F+3SzWARKkhJiqAuhKILXUkFYwttDJPppB0ymYSZiRBCfRU3LlTc+iLufBunbRbaemDg49x7uXeOnzAqlWV9GwuLS8srq6W18vrG5ta2ubN7L+NUYOLgmMWi4yNJGOXEUVQx0kkEQZHPSNsPL8f19iMRksb8TmUJcSM04DSgGClteWZlUAsP4Tm88m409I5g+NDwzKpVtyaC82AXUAWFWp751evHOI0IV5ghKbu2lSg3R0JRzMio3EslSRAO0YB0NXIUEenmk+NH8EA7fRjEQj+u4MT9PZGjSMos8nVnhNRQztbG5n+1bqqCUzenPEkV4Xi6KEgZVDEcJwH7VBCsWKYBYUH1rRAPkUBY6bzKOgR79svz4DTqZ3Xr9rjavCjSKIE9sA9qwAYnoAmuQQs4AIMMPINX8GY8GS/Gu/ExbV0wipkK+CPj8wdYGJIv</latexit><latexit sha1_base64="hFCz08U1DjhsMcvw0INJPb0KBiU=">AAAB+3icbZDNSsNAFIUn/tb6F+3SzWARKkhJiqAuhKILXUkFYwttDJPppB0ymYSZiRBCfRU3LlTc+iLufBunbRbaemDg49x7uXeOnzAqlWV9GwuLS8srq6W18vrG5ta2ubN7L+NUYOLgmMWi4yNJGOXEUVQx0kkEQZHPSNsPL8f19iMRksb8TmUJcSM04DSgGClteWZlUAsP4Tm88m409I5g+NDwzKpVtyaC82AXUAWFWp751evHOI0IV5ghKbu2lSg3R0JRzMio3EslSRAO0YB0NXIUEenmk+NH8EA7fRjEQj+u4MT9PZGjSMos8nVnhNRQztbG5n+1bqqCUzenPEkV4Xi6KEgZVDEcJwH7VBCsWKYBYUH1rRAPkUBY6bzKOgR79svz4DTqZ3Xr9rjavCjSKIE9sA9qwAYnoAmuQQs4AIMMPINX8GY8GS/Gu/ExbV0wipkK+CPj8wdYGJIv</latexit>
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<latexit sha1_base64="jbeJgkudEsM3aPPXZfbAU3x0K4M=">AAACBXicbVBPS8MwHE3nvzn/VT2KEBzCPDjaIagHYejFg4cJzg3WOtI03ULTtCSpMMpOXvwqXjyoePU7ePPbmG0VdPNB4OW99yP5PS9hVCrL+jIKc/MLi0vF5dLK6tr6hrm5dSvjVGDSxDGLRdtDkjDKSVNRxUg7EQRFHiMtL7wY+a17IiSN+Y0aJMSNUI/TgGKktNQ1dx2mwz6qhAfwDDpXP5fwLjusDbtm2apaY8BZYuekDHI0uuan48c4jQhXmCEpO7aVKDdDQlHMyLDkpJIkCIeoRzqachQR6WbjNYZwXys+DGKhD1dwrP6eyFAk5SDydDJCqi+nvZH4n9dJVXDiZpQnqSIcTx4KUgZVDEedQJ8KghUbaIKwoPqvEPeRQFjp5kq6BHt65VnSrFVPq9b1Ubl+nrdRBDtgD1SADY5BHVyCBmgCDB7AE3gBr8aj8Wy8Ge+TaMHIZ7bBHxgf3+0Mlw8=</latexit><latexit sha1_base64="jbeJgkudEsM3aPPXZfbAU3x0K4M=">AAACBXicbVBPS8MwHE3nvzn/VT2KEBzCPDjaIagHYejFg4cJzg3WOtI03ULTtCSpMMpOXvwqXjyoePU7ePPbmG0VdPNB4OW99yP5PS9hVCrL+jIKc/MLi0vF5dLK6tr6hrm5dSvjVGDSxDGLRdtDkjDKSVNRxUg7EQRFHiMtL7wY+a17IiSN+Y0aJMSNUI/TgGKktNQ1dx2mwz6qhAfwDDpXP5fwLjusDbtm2apaY8BZYuekDHI0uuan48c4jQhXmCEpO7aVKDdDQlHMyLDkpJIkCIeoRzqachQR6WbjNYZwXys+DGKhD1dwrP6eyFAk5SDydDJCqi+nvZH4n9dJVXDiZpQnqSIcTx4KUgZVDEedQJ8KghUbaIKwoPqvEPeRQFjp5kq6BHt65VnSrFVPq9b1Ubl+nrdRBDtgD1SADY5BHVyCBmgCDB7AE3gBr8aj8Wy8Ge+TaMHIZ7bBHxgf3+0Mlw8=</latexit><latexit sha1_base64="jbeJgkudEsM3aPPXZfbAU3x0K4M=">AAACBXicbVBPS8MwHE3nvzn/VT2KEBzCPDjaIagHYejFg4cJzg3WOtI03ULTtCSpMMpOXvwqXjyoePU7ePPbmG0VdPNB4OW99yP5PS9hVCrL+jIKc/MLi0vF5dLK6tr6hrm5dSvjVGDSxDGLRdtDkjDKSVNRxUg7EQRFHiMtL7wY+a17IiSN+Y0aJMSNUI/TgGKktNQ1dx2mwz6qhAfwDDpXP5fwLjusDbtm2apaY8BZYuekDHI0uuan48c4jQhXmCEpO7aVKDdDQlHMyLDkpJIkCIeoRzqachQR6WbjNYZwXys+DGKhD1dwrP6eyFAk5SDydDJCqi+nvZH4n9dJVXDiZpQnqSIcTx4KUgZVDEedQJ8KghUbaIKwoPqvEPeRQFjp5kq6BHt65VnSrFVPq9b1Ubl+nrdRBDtgD1SADY5BHVyCBmgCDB7AE3gBr8aj8Wy8Ge+TaMHIZ7bBHxgf3+0Mlw8=</latexit>
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<latexit sha1_base64="/lZod/pQGQjVHVvRJO0ZERdKtN0=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUlDpTBHUhFN24kgrWFjql3EnTaWjmQXJHKaWf4cZfceNCxa3u/BvTx0JbDwROzrn3Jvd4sRQabfvbSs3NLywupZczK6tr6xvZza07HSWK8QqLZKRqHmguRcgrKFDyWqw4BJ7kVa97OfSr91xpEYW32It5IwA/FG3BAI3UzB65SvgdBKWiB/eQuh5HaPr0nBb9A+oOL9d53+jSjGzBvt/M5uyCPQKdJc6E5MgE5Wb2y21FLAl4iEyC1nXHjrHRB4WCST7IuInmMbAu+LxuaAgB143+aLEB3TNKi7YjZU6IdKT+7uhDoHUv8ExlANjR095Q/M+rJ9g+bfRFGCfIQzZ+qJ1IihEdpkRbQnGGsmcIMCXMXynrgAKGJsuMCcGZXnmWVIqFs4J9c5wrXUzSSJMdskvyxCEnpESuSJlUCCOP5Jm8kjfryXqx3q2PcWnKmvRskz+wPn8AM1meKw==</latexit><latexit sha1_base64="/lZod/pQGQjVHVvRJO0ZERdKtN0=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUlDpTBHUhFN24kgrWFjql3EnTaWjmQXJHKaWf4cZfceNCxa3u/BvTx0JbDwROzrn3Jvd4sRQabfvbSs3NLywupZczK6tr6xvZza07HSWK8QqLZKRqHmguRcgrKFDyWqw4BJ7kVa97OfSr91xpEYW32It5IwA/FG3BAI3UzB65SvgdBKWiB/eQuh5HaPr0nBb9A+oOL9d53+jSjGzBvt/M5uyCPQKdJc6E5MgE5Wb2y21FLAl4iEyC1nXHjrHRB4WCST7IuInmMbAu+LxuaAgB143+aLEB3TNKi7YjZU6IdKT+7uhDoHUv8ExlANjR095Q/M+rJ9g+bfRFGCfIQzZ+qJ1IihEdpkRbQnGGsmcIMCXMXynrgAKGJsuMCcGZXnmWVIqFs4J9c5wrXUzSSJMdskvyxCEnpESuSJlUCCOP5Jm8kjfryXqx3q2PcWnKmvRskz+wPn8AM1meKw==</latexit><latexit sha1_base64="/lZod/pQGQjVHVvRJO0ZERdKtN0=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUlDpTBHUhFN24kgrWFjql3EnTaWjmQXJHKaWf4cZfceNCxa3u/BvTx0JbDwROzrn3Jvd4sRQabfvbSs3NLywupZczK6tr6xvZza07HSWK8QqLZKRqHmguRcgrKFDyWqw4BJ7kVa97OfSr91xpEYW32It5IwA/FG3BAI3UzB65SvgdBKWiB/eQuh5HaPr0nBb9A+oOL9d53+jSjGzBvt/M5uyCPQKdJc6E5MgE5Wb2y21FLAl4iEyC1nXHjrHRB4WCST7IuInmMbAu+LxuaAgB143+aLEB3TNKi7YjZU6IdKT+7uhDoHUv8ExlANjR095Q/M+rJ9g+bfRFGCfIQzZ+qJ1IihEdpkRbQnGGsmcIMCXMXynrgAKGJsuMCcGZXnmWVIqFs4J9c5wrXUzSSJMdskvyxCEnpESuSJlUCCOP5Jm8kjfryXqx3q2PcWnKmvRskz+wPn8AM1meKw==</latexit>
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<latexit sha1_base64="XjlVlXE3YD+IyzdwztCJUrruYvo=">AAACHnicbVDNS8MwHE3n15xfVY9egkOYqKMd4sdBGHrxOMG6wVpKmqVbWJqWJBVG2X/ixX/FiwcVwZP+N2ZbD27zQeDlvd8j+b0gYVQqy/oxCguLS8srxdXS2vrG5pa5vfMg41Rg4uCYxaIVIEkY5cRRVDHSSgRBUcBIM+jfjPzmIxGSxvxeDRLiRajLaUgxUlryzTM3IAr5mct0poOG8Aqe1GB+O3KnvEr3OKeHvlm2qtYYcJ7YOSmDHA3f/HI7MU4jwhVmSMq2bSXKy5BQFDMyLLmpJAnCfdQlbU05ioj0svF+Q3iglQ4MY6EPV3Cs/k1kKJJyEAV6MkKqJ2e9kfif105VeOFllCepIhxPHgpTBlUMR2XBDhUEKzbQBGFB9V8h7iGBsNKVlnQJ9uzK88SpVS+r1t1puX6dt1EEe2AfVIANzkEd3IIGcAAGT+AFvIF349l4NT6Mz8lowcgzu2AKxvcv3Zeh1Q==</latexit><latexit sha1_base64="XjlVlXE3YD+IyzdwztCJUrruYvo=">AAACHnicbVDNS8MwHE3n15xfVY9egkOYqKMd4sdBGHrxOMG6wVpKmqVbWJqWJBVG2X/ixX/FiwcVwZP+N2ZbD27zQeDlvd8j+b0gYVQqy/oxCguLS8srxdXS2vrG5pa5vfMg41Rg4uCYxaIVIEkY5cRRVDHSSgRBUcBIM+jfjPzmIxGSxvxeDRLiRajLaUgxUlryzTM3IAr5mct0poOG8Aqe1GB+O3KnvEr3OKeHvlm2qtYYcJ7YOSmDHA3f/HI7MU4jwhVmSMq2bSXKy5BQFDMyLLmpJAnCfdQlbU05ioj0svF+Q3iglQ4MY6EPV3Cs/k1kKJJyEAV6MkKqJ2e9kfif105VeOFllCepIhxPHgpTBlUMR2XBDhUEKzbQBGFB9V8h7iGBsNKVlnQJ9uzK88SpVS+r1t1puX6dt1EEe2AfVIANzkEd3IIGcAAGT+AFvIF349l4NT6Mz8lowcgzu2AKxvcv3Zeh1Q==</latexit><latexit sha1_base64="XjlVlXE3YD+IyzdwztCJUrruYvo=">AAACHnicbVDNS8MwHE3n15xfVY9egkOYqKMd4sdBGHrxOMG6wVpKmqVbWJqWJBVG2X/ixX/FiwcVwZP+N2ZbD27zQeDlvd8j+b0gYVQqy/oxCguLS8srxdXS2vrG5pa5vfMg41Rg4uCYxaIVIEkY5cRRVDHSSgRBUcBIM+jfjPzmIxGSxvxeDRLiRajLaUgxUlryzTM3IAr5mct0poOG8Aqe1GB+O3KnvEr3OKeHvlm2qtYYcJ7YOSmDHA3f/HI7MU4jwhVmSMq2bSXKy5BQFDMyLLmpJAnCfdQlbU05ioj0svF+Q3iglQ4MY6EPV3Cs/k1kKJJyEAV6MkKqJ2e9kfif105VeOFllCepIhxPHgpTBlUMR2XBDhUEKzbQBGFB9V8h7iGBsNKVlnQJ9uzK88SpVS+r1t1puX6dt1EEe2AfVIANzkEd3IIGcAAGT+AFvIF349l4NT6Mz8lowcgzu2AKxvcv3Zeh1Q==</latexit>
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<latexit sha1_base64="1g/YjhV5pqrAPRuMNiV6WeyW81A=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRBLEkIqi3ohePFY0ttCFstpN06WYTdjdiCQX/ihcPKl79H978N24/Dlp9MPB4b4aZeWHGmdKO82WV5uYXFpfKy5WV1bX1DXtz606luaTg0ZSnshUSBZwJ8DTTHFqZBJKEHJph/3LkN+9BKpaKWz3IwE9ILFjEKNFGCuydw5ug6MgExySP4ShiD0zEw8CuOjVnDPyXuFNSRVM0Avuz001pnoDQlBOl2q6Tab8gUjPKYVjp5AoyQvskhrahgiSg/GJ8/hDvG6WLo1SaEhqP1Z8TBUmUGiSh6UyI7qlZbyT+57VzHZ35BRNZrkHQyaIo51ineJQF7jIJVPOBIYRKZm7FtEckodokVjEhuLMv/yXece285lyfVOsX0zTKaBftoQPkolNUR1eogTxEUYGe0At6tR6tZ+vNep+0lqzpzDb6BevjGz5TlTs=</latexit><latexit sha1_base64="1g/YjhV5pqrAPRuMNiV6WeyW81A=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRBLEkIqi3ohePFY0ttCFstpN06WYTdjdiCQX/ihcPKl79H978N24/Dlp9MPB4b4aZeWHGmdKO82WV5uYXFpfKy5WV1bX1DXtz606luaTg0ZSnshUSBZwJ8DTTHFqZBJKEHJph/3LkN+9BKpaKWz3IwE9ILFjEKNFGCuydw5ug6MgExySP4ShiD0zEw8CuOjVnDPyXuFNSRVM0Avuz001pnoDQlBOl2q6Tab8gUjPKYVjp5AoyQvskhrahgiSg/GJ8/hDvG6WLo1SaEhqP1Z8TBUmUGiSh6UyI7qlZbyT+57VzHZ35BRNZrkHQyaIo51ineJQF7jIJVPOBIYRKZm7FtEckodokVjEhuLMv/yXece285lyfVOsX0zTKaBftoQPkolNUR1eogTxEUYGe0At6tR6tZ+vNep+0lqzpzDb6BevjGz5TlTs=</latexit><latexit sha1_base64="1g/YjhV5pqrAPRuMNiV6WeyW81A=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRBLEkIqi3ohePFY0ttCFstpN06WYTdjdiCQX/ihcPKl79H978N24/Dlp9MPB4b4aZeWHGmdKO82WV5uYXFpfKy5WV1bX1DXtz606luaTg0ZSnshUSBZwJ8DTTHFqZBJKEHJph/3LkN+9BKpaKWz3IwE9ILFjEKNFGCuydw5ug6MgExySP4ShiD0zEw8CuOjVnDPyXuFNSRVM0Avuz001pnoDQlBOl2q6Tab8gUjPKYVjp5AoyQvskhrahgiSg/GJ8/hDvG6WLo1SaEhqP1Z8TBUmUGiSh6UyI7qlZbyT+57VzHZ35BRNZrkHQyaIo51ineJQF7jIJVPOBIYRKZm7FtEckodokVjEhuLMv/yXece285lyfVOsX0zTKaBftoQPkolNUR1eogTxEUYGe0At6tR6tZ+vNep+0lqzpzDb6BevjGz5TlTs=</latexit>

truncation: (e.g., Einstein-H
ilbert)
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<latexit sha1_base64="01gO9iN/4M3WVeIEPK2nbIRnt9E=">AAACHXicbVBNS8MwGE7n15xfVY9egkOYIKMTRb0NPehBZIJ1g7WUNE23sDQtSaqMsl/ixb/ixYOKBy/ivzHbepibDwSePM/7vsn7+AmjUlnWj1GYm19YXCoul1ZW19Y3zM2texmnAhMbxywWLR9JwigntqKKkVYiCIp8Rpp+72LoNx+IkDTmd6qfEDdCHU5DipHSkmceX3o3jqCdrkJCxI9QXyu9/QPoXOsZAYKTXq5p3zPLVtUaAc6SWk7KIEfDM7+cIMZpRLjCDEnZrlmJcjMkFMWMDEpOKkmCcA91SFtTjiIi3Wy03gDuaSWAYSz04QqO1MmODEVS9iNfV0ZIdeW0NxT/89qpCk/djPIkVYTj8UNhyqCK4TArGFBBsGJ9TRAWVP8V4i4SCCudaEmHUJteeZbYh9WzqnV7VK6f52kUwQ7YBRVQAyegDq5AA9gAgyfwAt7Au/FsvBofxue4tGDkPdvgD4zvX5uSoSA=</latexit><latexit sha1_base64="01gO9iN/4M3WVeIEPK2nbIRnt9E=">AAACHXicbVBNS8MwGE7n15xfVY9egkOYIKMTRb0NPehBZIJ1g7WUNE23sDQtSaqMsl/ixb/ixYOKBy/ivzHbepibDwSePM/7vsn7+AmjUlnWj1GYm19YXCoul1ZW19Y3zM2texmnAhMbxywWLR9JwigntqKKkVYiCIp8Rpp+72LoNx+IkDTmd6qfEDdCHU5DipHSkmceX3o3jqCdrkJCxI9QXyu9/QPoXOsZAYKTXq5p3zPLVtUaAc6SWk7KIEfDM7+cIMZpRLjCDEnZrlmJcjMkFMWMDEpOKkmCcA91SFtTjiIi3Wy03gDuaSWAYSz04QqO1MmODEVS9iNfV0ZIdeW0NxT/89qpCk/djPIkVYTj8UNhyqCK4TArGFBBsGJ9TRAWVP8V4i4SCCudaEmHUJteeZbYh9WzqnV7VK6f52kUwQ7YBRVQAyegDq5AA9gAgyfwAt7Au/FsvBofxue4tGDkPdvgD4zvX5uSoSA=</latexit><latexit sha1_base64="01gO9iN/4M3WVeIEPK2nbIRnt9E=">AAACHXicbVBNS8MwGE7n15xfVY9egkOYIKMTRb0NPehBZIJ1g7WUNE23sDQtSaqMsl/ixb/ixYOKBy/ivzHbepibDwSePM/7vsn7+AmjUlnWj1GYm19YXCoul1ZW19Y3zM2texmnAhMbxywWLR9JwigntqKKkVYiCIp8Rpp+72LoNx+IkDTmd6qfEDdCHU5DipHSkmceX3o3jqCdrkJCxI9QXyu9/QPoXOsZAYKTXq5p3zPLVtUaAc6SWk7KIEfDM7+cIMZpRLjCDEnZrlmJcjMkFMWMDEpOKkmCcA91SFtTjiIi3Wy03gDuaSWAYSz04QqO1MmODEVS9iNfV0ZIdeW0NxT/89qpCk/djPIkVYTj8UNhyqCK4TArGFBBsGJ9TRAWVP8V4i4SCCudaEmHUJteeZbYh9WzqnV7VK6f52kUwQ7YBRVQAyegDq5AA9gAgyfwAt7Au/FsvBofxue4tGDkPdvgD4zvX5uSoSA=</latexit>
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<latexit sha1_base64="1g/YjhV5pqrAPRuMNiV6WeyW81A=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRBLEkIqi3ohePFY0ttCFstpN06WYTdjdiCQX/ihcPKl79H978N24/Dlp9MPB4b4aZeWHGmdKO82WV5uYXFpfKy5WV1bX1DXtz606luaTg0ZSnshUSBZwJ8DTTHFqZBJKEHJph/3LkN+9BKpaKWz3IwE9ILFjEKNFGCuydw5ug6MgExySP4ShiD0zEw8CuOjVnDPyXuFNSRVM0Avuz001pnoDQlBOl2q6Tab8gUjPKYVjp5AoyQvskhrahgiSg/GJ8/hDvG6WLo1SaEhqP1Z8TBUmUGiSh6UyI7qlZbyT+57VzHZ35BRNZrkHQyaIo51ineJQF7jIJVPOBIYRKZm7FtEckodokVjEhuLMv/yXece285lyfVOsX0zTKaBftoQPkolNUR1eogTxEUYGe0At6tR6tZ+vNep+0lqzpzDb6BevjGz5TlTs=</latexit><latexit sha1_base64="1g/YjhV5pqrAPRuMNiV6WeyW81A=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRBLEkIqi3ohePFY0ttCFstpN06WYTdjdiCQX/ihcPKl79H978N24/Dlp9MPB4b4aZeWHGmdKO82WV5uYXFpfKy5WV1bX1DXtz606luaTg0ZSnshUSBZwJ8DTTHFqZBJKEHJph/3LkN+9BKpaKWz3IwE9ILFjEKNFGCuydw5ug6MgExySP4ShiD0zEw8CuOjVnDPyXuFNSRVM0Avuz001pnoDQlBOl2q6Tab8gUjPKYVjp5AoyQvskhrahgiSg/GJ8/hDvG6WLo1SaEhqP1Z8TBUmUGiSh6UyI7qlZbyT+57VzHZ35BRNZrkHQyaIo51ineJQF7jIJVPOBIYRKZm7FtEckodokVjEhuLMv/yXece285lyfVOsX0zTKaBftoQPkolNUR1eogTxEUYGe0At6tR6tZ+vNep+0lqzpzDb6BevjGz5TlTs=</latexit><latexit sha1_base64="1g/YjhV5pqrAPRuMNiV6WeyW81A=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRBLEkIqi3ohePFY0ttCFstpN06WYTdjdiCQX/ihcPKl79H978N24/Dlp9MPB4b4aZeWHGmdKO82WV5uYXFpfKy5WV1bX1DXtz606luaTg0ZSnshUSBZwJ8DTTHFqZBJKEHJph/3LkN+9BKpaKWz3IwE9ILFjEKNFGCuydw5ug6MgExySP4ShiD0zEw8CuOjVnDPyXuFNSRVM0Avuz001pnoDQlBOl2q6Tab8gUjPKYVjp5AoyQvskhrahgiSg/GJ8/hDvG6WLo1SaEhqP1Z8TBUmUGiSh6UyI7qlZbyT+57VzHZ35BRNZrkHQyaIo51ineJQF7jIJVPOBIYRKZm7FtEckodokVjEhuLMv/yXece285lyfVOsX0zTKaBftoQPkolNUR1eogTxEUYGe0At6tR6tZ+vNep+0lqzpzDb6BevjGz5TlTs=</latexit>
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<latexit sha1_base64="hFCz08U1DjhsMcvw0INJPb0KBiU=">AAAB+3icbZDNSsNAFIUn/tb6F+3SzWARKkhJiqAuhKILXUkFYwttDJPppB0ymYSZiRBCfRU3LlTc+iLufBunbRbaemDg49x7uXeOnzAqlWV9GwuLS8srq6W18vrG5ta2ubN7L+NUYOLgmMWi4yNJGOXEUVQx0kkEQZHPSNsPL8f19iMRksb8TmUJcSM04DSgGClteWZlUAsP4Tm88m409I5g+NDwzKpVtyaC82AXUAWFWp751evHOI0IV5ghKbu2lSg3R0JRzMio3EslSRAO0YB0NXIUEenmk+NH8EA7fRjEQj+u4MT9PZGjSMos8nVnhNRQztbG5n+1bqqCUzenPEkV4Xi6KEgZVDEcJwH7VBCsWKYBYUH1rRAPkUBY6bzKOgR79svz4DTqZ3Xr9rjavCjSKIE9sA9qwAYnoAmuQQs4AIMMPINX8GY8GS/Gu/ExbV0wipkK+CPj8wdYGJIv</latexit><latexit sha1_base64="hFCz08U1DjhsMcvw0INJPb0KBiU=">AAAB+3icbZDNSsNAFIUn/tb6F+3SzWARKkhJiqAuhKILXUkFYwttDJPppB0ymYSZiRBCfRU3LlTc+iLufBunbRbaemDg49x7uXeOnzAqlWV9GwuLS8srq6W18vrG5ta2ubN7L+NUYOLgmMWi4yNJGOXEUVQx0kkEQZHPSNsPL8f19iMRksb8TmUJcSM04DSgGClteWZlUAsP4Tm88m409I5g+NDwzKpVtyaC82AXUAWFWp751evHOI0IV5ghKbu2lSg3R0JRzMio3EslSRAO0YB0NXIUEenmk+NH8EA7fRjEQj+u4MT9PZGjSMos8nVnhNRQztbG5n+1bqqCUzenPEkV4Xi6KEgZVDEcJwH7VBCsWKYBYUH1rRAPkUBY6bzKOgR79svz4DTqZ3Xr9rjavCjSKIE9sA9qwAYnoAmuQQs4AIMMPINX8GY8GS/Gu/ExbV0wipkK+CPj8wdYGJIv</latexit><latexit sha1_base64="hFCz08U1DjhsMcvw0INJPb0KBiU=">AAAB+3icbZDNSsNAFIUn/tb6F+3SzWARKkhJiqAuhKILXUkFYwttDJPppB0ymYSZiRBCfRU3LlTc+iLufBunbRbaemDg49x7uXeOnzAqlWV9GwuLS8srq6W18vrG5ta2ubN7L+NUYOLgmMWi4yNJGOXEUVQx0kkEQZHPSNsPL8f19iMRksb8TmUJcSM04DSgGClteWZlUAsP4Tm88m409I5g+NDwzKpVtyaC82AXUAWFWp751evHOI0IV5ghKbu2lSg3R0JRzMio3EslSRAO0YB0NXIUEenmk+NH8EA7fRjEQj+u4MT9PZGjSMos8nVnhNRQztbG5n+1bqqCUzenPEkV4Xi6KEgZVDEcJwH7VBCsWKYBYUH1rRAPkUBY6bzKOgR79svz4DTqZ3Xr9rjavCjSKIE9sA9qwAYnoAmuQQs4AIMMPINX8GY8GS/Gu/ExbV0wipkK+CPj8wdYGJIv</latexit>
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<latexit sha1_base64="jbeJgkudEsM3aPPXZfbAU3x0K4M=">AAACBXicbVBPS8MwHE3nvzn/VT2KEBzCPDjaIagHYejFg4cJzg3WOtI03ULTtCSpMMpOXvwqXjyoePU7ePPbmG0VdPNB4OW99yP5PS9hVCrL+jIKc/MLi0vF5dLK6tr6hrm5dSvjVGDSxDGLRdtDkjDKSVNRxUg7EQRFHiMtL7wY+a17IiSN+Y0aJMSNUI/TgGKktNQ1dx2mwz6qhAfwDDpXP5fwLjusDbtm2apaY8BZYuekDHI0uuan48c4jQhXmCEpO7aVKDdDQlHMyLDkpJIkCIeoRzqachQR6WbjNYZwXys+DGKhD1dwrP6eyFAk5SDydDJCqi+nvZH4n9dJVXDiZpQnqSIcTx4KUgZVDEedQJ8KghUbaIKwoPqvEPeRQFjp5kq6BHt65VnSrFVPq9b1Ubl+nrdRBDtgD1SADY5BHVyCBmgCDB7AE3gBr8aj8Wy8Ge+TaMHIZ7bBHxgf3+0Mlw8=</latexit><latexit sha1_base64="jbeJgkudEsM3aPPXZfbAU3x0K4M=">AAACBXicbVBPS8MwHE3nvzn/VT2KEBzCPDjaIagHYejFg4cJzg3WOtI03ULTtCSpMMpOXvwqXjyoePU7ePPbmG0VdPNB4OW99yP5PS9hVCrL+jIKc/MLi0vF5dLK6tr6hrm5dSvjVGDSxDGLRdtDkjDKSVNRxUg7EQRFHiMtL7wY+a17IiSN+Y0aJMSNUI/TgGKktNQ1dx2mwz6qhAfwDDpXP5fwLjusDbtm2apaY8BZYuekDHI0uuan48c4jQhXmCEpO7aVKDdDQlHMyLDkpJIkCIeoRzqachQR6WbjNYZwXys+DGKhD1dwrP6eyFAk5SDydDJCqi+nvZH4n9dJVXDiZpQnqSIcTx4KUgZVDEedQJ8KghUbaIKwoPqvEPeRQFjp5kq6BHt65VnSrFVPq9b1Ubl+nrdRBDtgD1SADY5BHVyCBmgCDB7AE3gBr8aj8Wy8Ge+TaMHIZ7bBHxgf3+0Mlw8=</latexit><latexit sha1_base64="jbeJgkudEsM3aPPXZfbAU3x0K4M=">AAACBXicbVBPS8MwHE3nvzn/VT2KEBzCPDjaIagHYejFg4cJzg3WOtI03ULTtCSpMMpOXvwqXjyoePU7ePPbmG0VdPNB4OW99yP5PS9hVCrL+jIKc/MLi0vF5dLK6tr6hrm5dSvjVGDSxDGLRdtDkjDKSVNRxUg7EQRFHiMtL7wY+a17IiSN+Y0aJMSNUI/TgGKktNQ1dx2mwz6qhAfwDDpXP5fwLjusDbtm2apaY8BZYuekDHI0uuan48c4jQhXmCEpO7aVKDdDQlHMyLDkpJIkCIeoRzqachQR6WbjNYZwXys+DGKhD1dwrP6eyFAk5SDydDJCqi+nvZH4n9dJVXDiZpQnqSIcTx4KUgZVDEedQJ8KghUbaIKwoPqvEPeRQFjp5kq6BHt65VnSrFVPq9b1Ubl+nrdRBDtgD1SADY5BHVyCBmgCDB7AE3gBr8aj8Wy8Ge+TaMHIZ7bBHxgf3+0Mlw8=</latexit>
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