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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>

g(k
)
=

G
N
(k
)
k
2

<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="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>
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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>
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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="0rSPs4Ns8X/Ya5V2OMoOydoK++g=">AAAB/HicbVC7TsMwFHXKq5RXeGwsFhUSA6oShARsVVkYS0VopSaqHNdprTp2sB1EiSp+hYUBECsfwsbf4LYZoOVIV/fonHvl6xMmjCrtON9WYWFxaXmluFpaW9/Y3LK3d26VSCUmHhZMyFaIFGGUE09TzUgrkQTFISPNcHA59pv3RCoq+I0eJiSIUY/TiGKkjdSx93x1J3XWGzX8Y+jXxINpjY5ddirOBHCeuDkpgxz1jv3ldwVOY8I1ZkiptuskOsiQ1BQzMir5qSIJwgPUI21DOYqJCrLJ9SN4aJQujIQ0xTWcqL83MhQrNYxDMxkj3Vez3lj8z2unOjoPMsqTVBOOpw9FKYNawHEUsEslwZoNDUFYUnMrxH0kEdYmsJIJwZ398jzxTioXFef6tFyt5WkUwT44AEfABWegCq5AHXgAg0fwDF7Bm/VkvVjv1sd0tGDlO7vgD6zPH7F7lEQ=</latexit><latexit sha1_base64="0rSPs4Ns8X/Ya5V2OMoOydoK++g=">AAAB/HicbVC7TsMwFHXKq5RXeGwsFhUSA6oShARsVVkYS0VopSaqHNdprTp2sB1EiSp+hYUBECsfwsbf4LYZoOVIV/fonHvl6xMmjCrtON9WYWFxaXmluFpaW9/Y3LK3d26VSCUmHhZMyFaIFGGUE09TzUgrkQTFISPNcHA59pv3RCoq+I0eJiSIUY/TiGKkjdSx93x1J3XWGzX8Y+jXxINpjY5ddirOBHCeuDkpgxz1jv3ldwVOY8I1ZkiptuskOsiQ1BQzMir5qSIJwgPUI21DOYqJCrLJ9SN4aJQujIQ0xTWcqL83MhQrNYxDMxkj3Vez3lj8z2unOjoPMsqTVBOOpw9FKYNawHEUsEslwZoNDUFYUnMrxH0kEdYmsJIJwZ398jzxTioXFef6tFyt5WkUwT44AEfABWegCq5AHXgAg0fwDF7Bm/VkvVjv1sd0tGDlO7vgD6zPH7F7lEQ=</latexit><latexit sha1_base64="0rSPs4Ns8X/Ya5V2OMoOydoK++g=">AAAB/HicbVC7TsMwFHXKq5RXeGwsFhUSA6oShARsVVkYS0VopSaqHNdprTp2sB1EiSp+hYUBECsfwsbf4LYZoOVIV/fonHvl6xMmjCrtON9WYWFxaXmluFpaW9/Y3LK3d26VSCUmHhZMyFaIFGGUE09TzUgrkQTFISPNcHA59pv3RCoq+I0eJiSIUY/TiGKkjdSx93x1J3XWGzX8Y+jXxINpjY5ddirOBHCeuDkpgxz1jv3ldwVOY8I1ZkiptuskOsiQ1BQzMir5qSIJwgPUI21DOYqJCrLJ9SN4aJQujIQ0xTWcqL83MhQrNYxDMxkj3Vez3lj8z2unOjoPMsqTVBOOpw9FKYNawHEUsEslwZoNDUFYUnMrxH0kEdYmsJIJwZ398jzxTioXFef6tFyt5WkUwT44AEfABWegCq5AHXgAg0fwDF7Bm/VkvVjv1sd0tGDlO7vgD6zPH7F7lEQ=</latexit>
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<latexit sha1_base64="jdpAypOypsblrTk6cysKfbDFg2g=">AAACJnicbZDLSsNAFIYn9VbrLerSTbAIrkoqgrqRohuXtRhbaGo4mU7boZNJnItQQt7Gja/iRvCCuPNRnKZdaOuBYT7+/5y5/GHCqFSu+2UVFhaXlleKq6W19Y3NLXt751bGWmDi4ZjFohWCJIxy4imqGGklgkAUMtIMh5djv/lAhKQxv1GjhHQi6HPaoxiUkQL73Jf3QqX9rBGkfqR9rrPGXWo2fwhJArmck8/MoV3I3Qma9iywy27FzcuZh+oUymha9cB+9bsx1hHhCjOQsl11E9VJQSiKGclKvpYkATyEPmkb5BAR2Unzf2bOgVG6Ti8WZnHl5OrviRQiKUdRaDojUAM5643F/7y2Vr3TTkp5ohXheHJRTzNHxc44NKdLBcGKjQwAFtS81cEDEICVibZkQqjOfnkevKPKWcW9Pi7XLqZpFNEe2keHqIpOUA1doTryEEaP6Bm9oXfryXqxPqzPSWvBms7soj9lff8AdV+oVw==</latexit><latexit sha1_base64="jdpAypOypsblrTk6cysKfbDFg2g=">AAACJnicbZDLSsNAFIYn9VbrLerSTbAIrkoqgrqRohuXtRhbaGo4mU7boZNJnItQQt7Gja/iRvCCuPNRnKZdaOuBYT7+/5y5/GHCqFSu+2UVFhaXlleKq6W19Y3NLXt751bGWmDi4ZjFohWCJIxy4imqGGklgkAUMtIMh5djv/lAhKQxv1GjhHQi6HPaoxiUkQL73Jf3QqX9rBGkfqR9rrPGXWo2fwhJArmck8/MoV3I3Qma9iywy27FzcuZh+oUymha9cB+9bsx1hHhCjOQsl11E9VJQSiKGclKvpYkATyEPmkb5BAR2Unzf2bOgVG6Ti8WZnHl5OrviRQiKUdRaDojUAM5643F/7y2Vr3TTkp5ohXheHJRTzNHxc44NKdLBcGKjQwAFtS81cEDEICVibZkQqjOfnkevKPKWcW9Pi7XLqZpFNEe2keHqIpOUA1doTryEEaP6Bm9oXfryXqxPqzPSWvBms7soj9lff8AdV+oVw==</latexit><latexit sha1_base64="jdpAypOypsblrTk6cysKfbDFg2g=">AAACJnicbZDLSsNAFIYn9VbrLerSTbAIrkoqgrqRohuXtRhbaGo4mU7boZNJnItQQt7Gja/iRvCCuPNRnKZdaOuBYT7+/5y5/GHCqFSu+2UVFhaXlleKq6W19Y3NLXt751bGWmDi4ZjFohWCJIxy4imqGGklgkAUMtIMh5djv/lAhKQxv1GjhHQi6HPaoxiUkQL73Jf3QqX9rBGkfqR9rrPGXWo2fwhJArmck8/MoV3I3Qma9iywy27FzcuZh+oUymha9cB+9bsx1hHhCjOQsl11E9VJQSiKGclKvpYkATyEPmkb5BAR2Unzf2bOgVG6Ti8WZnHl5OrviRQiKUdRaDojUAM5643F/7y2Vr3TTkp5ohXheHJRTzNHxc44NKdLBcGKjQwAFtS81cEDEICVibZkQqjOfnkevKPKWcW9Pi7XLqZpFNEe2keHqIpOUA1doTryEEaP6Bm9oXfryXqxPqzPSWvBms7soj9lff8AdV+oVw==</latexit>
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<latexit sha1_base64="0rSPs4Ns8X/Ya5V2OMoOydoK++g=">AAAB/HicbVC7TsMwFHXKq5RXeGwsFhUSA6oShARsVVkYS0VopSaqHNdprTp2sB1EiSp+hYUBECsfwsbf4LYZoOVIV/fonHvl6xMmjCrtON9WYWFxaXmluFpaW9/Y3LK3d26VSCUmHhZMyFaIFGGUE09TzUgrkQTFISPNcHA59pv3RCoq+I0eJiSIUY/TiGKkjdSx93x1J3XWGzX8Y+jXxINpjY5ddirOBHCeuDkpgxz1jv3ldwVOY8I1ZkiptuskOsiQ1BQzMir5qSIJwgPUI21DOYqJCrLJ9SN4aJQujIQ0xTWcqL83MhQrNYxDMxkj3Vez3lj8z2unOjoPMsqTVBOOpw9FKYNawHEUsEslwZoNDUFYUnMrxH0kEdYmsJIJwZ398jzxTioXFef6tFyt5WkUwT44AEfABWegCq5AHXgAg0fwDF7Bm/VkvVjv1sd0tGDlO7vgD6zPH7F7lEQ=</latexit><latexit sha1_base64="0rSPs4Ns8X/Ya5V2OMoOydoK++g=">AAAB/HicbVC7TsMwFHXKq5RXeGwsFhUSA6oShARsVVkYS0VopSaqHNdprTp2sB1EiSp+hYUBECsfwsbf4LYZoOVIV/fonHvl6xMmjCrtON9WYWFxaXmluFpaW9/Y3LK3d26VSCUmHhZMyFaIFGGUE09TzUgrkQTFISPNcHA59pv3RCoq+I0eJiSIUY/TiGKkjdSx93x1J3XWGzX8Y+jXxINpjY5ddirOBHCeuDkpgxz1jv3ldwVOY8I1ZkiptuskOsiQ1BQzMir5qSIJwgPUI21DOYqJCrLJ9SN4aJQujIQ0xTWcqL83MhQrNYxDMxkj3Vez3lj8z2unOjoPMsqTVBOOpw9FKYNawHEUsEslwZoNDUFYUnMrxH0kEdYmsJIJwZ398jzxTioXFef6tFyt5WkUwT44AEfABWegCq5AHXgAg0fwDF7Bm/VkvVjv1sd0tGDlO7vgD6zPH7F7lEQ=</latexit><latexit sha1_base64="0rSPs4Ns8X/Ya5V2OMoOydoK++g=">AAAB/HicbVC7TsMwFHXKq5RXeGwsFhUSA6oShARsVVkYS0VopSaqHNdprTp2sB1EiSp+hYUBECsfwsbf4LYZoOVIV/fonHvl6xMmjCrtON9WYWFxaXmluFpaW9/Y3LK3d26VSCUmHhZMyFaIFGGUE09TzUgrkQTFISPNcHA59pv3RCoq+I0eJiSIUY/TiGKkjdSx93x1J3XWGzX8Y+jXxINpjY5ddirOBHCeuDkpgxz1jv3ldwVOY8I1ZkiptuskOsiQ1BQzMir5qSIJwgPUI21DOYqJCrLJ9SN4aJQujIQ0xTWcqL83MhQrNYxDMxkj3Vez3lj8z2unOjoPMsqTVBOOpw9FKYNawHEUsEslwZoNDUFYUnMrxH0kEdYmsJIJwZ398jzxTioXFef6tFyt5WkUwT44AEfABWegCq5AHXgAg0fwDF7Bm/VkvVjv1sd0tGDlO7vgD6zPH7F7lEQ=</latexit>
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<latexit sha1_base64="jdpAypOypsblrTk6cysKfbDFg2g=">AAACJnicbZDLSsNAFIYn9VbrLerSTbAIrkoqgrqRohuXtRhbaGo4mU7boZNJnItQQt7Gja/iRvCCuPNRnKZdaOuBYT7+/5y5/GHCqFSu+2UVFhaXlleKq6W19Y3NLXt751bGWmDi4ZjFohWCJIxy4imqGGklgkAUMtIMh5djv/lAhKQxv1GjhHQi6HPaoxiUkQL73Jf3QqX9rBGkfqR9rrPGXWo2fwhJArmck8/MoV3I3Qma9iywy27FzcuZh+oUymha9cB+9bsx1hHhCjOQsl11E9VJQSiKGclKvpYkATyEPmkb5BAR2Unzf2bOgVG6Ti8WZnHl5OrviRQiKUdRaDojUAM5643F/7y2Vr3TTkp5ohXheHJRTzNHxc44NKdLBcGKjQwAFtS81cEDEICVibZkQqjOfnkevKPKWcW9Pi7XLqZpFNEe2keHqIpOUA1doTryEEaP6Bm9oXfryXqxPqzPSWvBms7soj9lff8AdV+oVw==</latexit><latexit sha1_base64="jdpAypOypsblrTk6cysKfbDFg2g=">AAACJnicbZDLSsNAFIYn9VbrLerSTbAIrkoqgrqRohuXtRhbaGo4mU7boZNJnItQQt7Gja/iRvCCuPNRnKZdaOuBYT7+/5y5/GHCqFSu+2UVFhaXlleKq6W19Y3NLXt751bGWmDi4ZjFohWCJIxy4imqGGklgkAUMtIMh5djv/lAhKQxv1GjhHQi6HPaoxiUkQL73Jf3QqX9rBGkfqR9rrPGXWo2fwhJArmck8/MoV3I3Qma9iywy27FzcuZh+oUymha9cB+9bsx1hHhCjOQsl11E9VJQSiKGclKvpYkATyEPmkb5BAR2Unzf2bOgVG6Ti8WZnHl5OrviRQiKUdRaDojUAM5643F/7y2Vr3TTkp5ohXheHJRTzNHxc44NKdLBcGKjQwAFtS81cEDEICVibZkQqjOfnkevKPKWcW9Pi7XLqZpFNEe2keHqIpOUA1doTryEEaP6Bm9oXfryXqxPqzPSWvBms7soj9lff8AdV+oVw==</latexit><latexit sha1_base64="jdpAypOypsblrTk6cysKfbDFg2g=">AAACJnicbZDLSsNAFIYn9VbrLerSTbAIrkoqgrqRohuXtRhbaGo4mU7boZNJnItQQt7Gja/iRvCCuPNRnKZdaOuBYT7+/5y5/GHCqFSu+2UVFhaXlleKq6W19Y3NLXt751bGWmDi4ZjFohWCJIxy4imqGGklgkAUMtIMh5djv/lAhKQxv1GjhHQi6HPaoxiUkQL73Jf3QqX9rBGkfqR9rrPGXWo2fwhJArmck8/MoV3I3Qma9iywy27FzcuZh+oUymha9cB+9bsx1hHhCjOQsl11E9VJQSiKGclKvpYkATyEPmkb5BAR2Unzf2bOgVG6Ti8WZnHl5OrviRQiKUdRaDojUAM5643F/7y2Vr3TTkp5ohXheHJRTzNHxc44NKdLBcGKjQwAFtS81cEDEICVibZkQqjOfnkevKPKWcW9Pi7XLqZpFNEe2keHqIpOUA1doTryEEaP6Bm9oXfryXqxPqzPSWvBms7soj9lff8AdV+oVw==</latexit>

W
hich are relevant? H

ow
 to devise reliable truncations?
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M
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de Brito, O

hta, Pereira, Tom
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ada ’18]

[Falls, Litim
, Nikolakopoulos, Rahm

ede ’13 ’14]

[Benedetti, M
achado, Saueressig ’09;
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Denz, Paw

low
ski, Reichert ’17]

[Reuter ’96, Lauscher, Reuter ’01;
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Becker, Reuter ’14;

Christiansen, Knorr, M

eibohm
, Paw

low
ski, Reichert ’15]
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<latexit sha1_base64="wzxBxn8Y7lKiP7lNzkywhqIZUIU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoignorevFYxdhCG8pmu2mX7m7C7kYooX/BiwcVr/4ib/4bN20O2vpg4PHeDDPzwoQzbVz32ymtrK6tb5Q3K1vbO7t71f2DRx2nilCfxDxWnRBrypmkvmGG006iKBYhp+1wfJP77SeqNIvlg5kkNBB4KFnECDa5FNXvT/vVmttwZ0DLxCtIDQq0+tWv3iAmqaDSEI617npuYoIMK8MIp9NKL9U0wWSMh7RrqcSC6iCb3TpFJ1YZoChWtqRBM/X3RIaF1hMR2k6BzUgvern4n9dNTXQZZEwmqaGSzBdFKUcmRvnjaMAUJYZPLMFEMXsrIiOsMDE2nooNwVt8eZn4Z42rhnt3XmteF2mU4QiOoQ4eXEATbqEFPhAYwTO8wpsjnBfn3fmYt5acYuYQ/sD5/AGgEo1+</latexit><latexit sha1_base64="wzxBxn8Y7lKiP7lNzkywhqIZUIU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoignorevFYxdhCG8pmu2mX7m7C7kYooX/BiwcVr/4ib/4bN20O2vpg4PHeDDPzwoQzbVz32ymtrK6tb5Q3K1vbO7t71f2DRx2nilCfxDxWnRBrypmkvmGG006iKBYhp+1wfJP77SeqNIvlg5kkNBB4KFnECDa5FNXvT/vVmttwZ0DLxCtIDQq0+tWv3iAmqaDSEI617npuYoIMK8MIp9NKL9U0wWSMh7RrqcSC6iCb3TpFJ1YZoChWtqRBM/X3RIaF1hMR2k6BzUgvern4n9dNTXQZZEwmqaGSzBdFKUcmRvnjaMAUJYZPLMFEMXsrIiOsMDE2nooNwVt8eZn4Z42rhnt3XmteF2mU4QiOoQ4eXEATbqEFPhAYwTO8wpsjnBfn3fmYt5acYuYQ/sD5/AGgEo1+</latexit><latexit sha1_base64="wzxBxn8Y7lKiP7lNzkywhqIZUIU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoignorevFYxdhCG8pmu2mX7m7C7kYooX/BiwcVr/4ib/4bN20O2vpg4PHeDDPzwoQzbVz32ymtrK6tb5Q3K1vbO7t71f2DRx2nilCfxDxWnRBrypmkvmGG006iKBYhp+1wfJP77SeqNIvlg5kkNBB4KFnECDa5FNXvT/vVmttwZ0DLxCtIDQq0+tWv3iAmqaDSEI617npuYoIMK8MIp9NKL9U0wWSMh7RrqcSC6iCb3TpFJ1YZoChWtqRBM/X3RIaF1hMR2k6BzUgvern4n9dNTXQZZEwmqaGSzBdFKUcmRvnjaMAUJYZPLMFEMXsrIiOsMDE2nooNwVt8eZn4Z42rhnt3XmteF2mU4QiOoQ4eXEATbqEFPhAYwTO8wpsjnBfn3fmYt5acYuYQ/sD5/AGgEo1+</latexit>
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<latexit sha1_base64="B3XpsaprQU+KIpC1uO45PzqM9JU=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jgt6IXjyicYUEFjI7DDBh9uFMr4Zs9j+8eFDj1Y/x5t84wB4UrKSTSlV3urv8WAqNtv1tLS2vrK6tFzaKm1vbO7ulvf17HSWKcZdFMlJNn2ouRchdFCh5M1acBr7kDX90NfEbj1xpEYV3OI65F9BBKPqCUTRSp60fFKaD7LaTVu2sWyrbFXsKskicnJQhR71b+mr3IpYEPEQmqdYtx47RS6lCwSTPiu1E85iyER3wlqEhDbj20unVGTk2So/0I2UqRDJVf0+kNNB6HPimM6A41PPeRPzPayXYP/dSEcYJ8pDNFvUTSTAikwhITyjOUI4NoUwJcythQ6ooQxNU0YTgzL+8SNzTykXFvjkr1y7zNApwCEdwAg5UoQbXUAcXGCh4hld4s56sF+vd+pi1Lln5zAH8gfX5AxSFkm0=</latexit><latexit sha1_base64="B3XpsaprQU+KIpC1uO45PzqM9JU=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jgt6IXjyicYUEFjI7DDBh9uFMr4Zs9j+8eFDj1Y/x5t84wB4UrKSTSlV3urv8WAqNtv1tLS2vrK6tFzaKm1vbO7ulvf17HSWKcZdFMlJNn2ouRchdFCh5M1acBr7kDX90NfEbj1xpEYV3OI65F9BBKPqCUTRSp60fFKaD7LaTVu2sWyrbFXsKskicnJQhR71b+mr3IpYEPEQmqdYtx47RS6lCwSTPiu1E85iyER3wlqEhDbj20unVGTk2So/0I2UqRDJVf0+kNNB6HPimM6A41PPeRPzPayXYP/dSEcYJ8pDNFvUTSTAikwhITyjOUI4NoUwJcythQ6ooQxNU0YTgzL+8SNzTykXFvjkr1y7zNApwCEdwAg5UoQbXUAcXGCh4hld4s56sF+vd+pi1Lln5zAH8gfX5AxSFkm0=</latexit><latexit sha1_base64="B3XpsaprQU+KIpC1uO45PzqM9JU=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jgt6IXjyicYUEFjI7DDBh9uFMr4Zs9j+8eFDj1Y/x5t84wB4UrKSTSlV3urv8WAqNtv1tLS2vrK6tFzaKm1vbO7ulvf17HSWKcZdFMlJNn2ouRchdFCh5M1acBr7kDX90NfEbj1xpEYV3OI65F9BBKPqCUTRSp60fFKaD7LaTVu2sWyrbFXsKskicnJQhR71b+mr3IpYEPEQmqdYtx47RS6lCwSTPiu1E85iyER3wlqEhDbj20unVGTk2So/0I2UqRDJVf0+kNNB6HPimM6A41PPeRPzPayXYP/dSEcYJ8pDNFvUTSTAikwhITyjOUI4NoUwJcythQ6ooQxNU0YTgzL+8SNzTykXFvjkr1y7zNApwCEdwAg5UoQbXUAcXGCh4hld4s56sF+vd+pi1Lln5zAH8gfX5AxSFkm0=</latexit>
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<latexit sha1_base64="wzxBxn8Y7lKiP7lNzkywhqIZUIU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoignorevFYxdhCG8pmu2mX7m7C7kYooX/BiwcVr/4ib/4bN20O2vpg4PHeDDPzwoQzbVz32ymtrK6tb5Q3K1vbO7t71f2DRx2nilCfxDxWnRBrypmkvmGG006iKBYhp+1wfJP77SeqNIvlg5kkNBB4KFnECDa5FNXvT/vVmttwZ0DLxCtIDQq0+tWv3iAmqaDSEI617npuYoIMK8MIp9NKL9U0wWSMh7RrqcSC6iCb3TpFJ1YZoChWtqRBM/X3RIaF1hMR2k6BzUgvern4n9dNTXQZZEwmqaGSzBdFKUcmRvnjaMAUJYZPLMFEMXsrIiOsMDE2nooNwVt8eZn4Z42rhnt3XmteF2mU4QiOoQ4eXEATbqEFPhAYwTO8wpsjnBfn3fmYt5acYuYQ/sD5/AGgEo1+</latexit><latexit sha1_base64="wzxBxn8Y7lKiP7lNzkywhqIZUIU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoignorevFYxdhCG8pmu2mX7m7C7kYooX/BiwcVr/4ib/4bN20O2vpg4PHeDDPzwoQzbVz32ymtrK6tb5Q3K1vbO7t71f2DRx2nilCfxDxWnRBrypmkvmGG006iKBYhp+1wfJP77SeqNIvlg5kkNBB4KFnECDa5FNXvT/vVmttwZ0DLxCtIDQq0+tWv3iAmqaDSEI617npuYoIMK8MIp9NKL9U0wWSMh7RrqcSC6iCb3TpFJ1YZoChWtqRBM/X3RIaF1hMR2k6BzUgvern4n9dNTXQZZEwmqaGSzBdFKUcmRvnjaMAUJYZPLMFEMXsrIiOsMDE2nooNwVt8eZn4Z42rhnt3XmteF2mU4QiOoQ4eXEATbqEFPhAYwTO8wpsjnBfn3fmYt5acYuYQ/sD5/AGgEo1+</latexit><latexit sha1_base64="wzxBxn8Y7lKiP7lNzkywhqIZUIU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoignorevFYxdhCG8pmu2mX7m7C7kYooX/BiwcVr/4ib/4bN20O2vpg4PHeDDPzwoQzbVz32ymtrK6tb5Q3K1vbO7t71f2DRx2nilCfxDxWnRBrypmkvmGG006iKBYhp+1wfJP77SeqNIvlg5kkNBB4KFnECDa5FNXvT/vVmttwZ0DLxCtIDQq0+tWv3iAmqaDSEI617npuYoIMK8MIp9NKL9U0wWSMh7RrqcSC6iCb3TpFJ1YZoChWtqRBM/X3RIaF1hMR2k6BzUgvern4n9dNTXQZZEwmqaGSzBdFKUcmRvnjaMAUJYZPLMFEMXsrIiOsMDE2nooNwVt8eZn4Z42rhnt3XmteF2mU4QiOoQ4eXEATbqEFPhAYwTO8wpsjnBfn3fmYt5acYuYQ/sD5/AGgEo1+</latexit>

full
[Benedetti, Caravelli ’12; Dietz, M

orris ’12, 

Dem

m
el, Saueressig, Zanusso  ’14, ’15; 


G
onzalez-M

artin, M
orris, Slade ’17]

[Falls, Litim
, Schröder ’18]
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. . .
p
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7
0

<latexit sha1_base64="B3XpsaprQU+KIpC1uO45PzqM9JU=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jgt6IXjyicYUEFjI7DDBh9uFMr4Zs9j+8eFDj1Y/x5t84wB4UrKSTSlV3urv8WAqNtv1tLS2vrK6tFzaKm1vbO7ulvf17HSWKcZdFMlJNn2ouRchdFCh5M1acBr7kDX90NfEbj1xpEYV3OI65F9BBKPqCUTRSp60fFKaD7LaTVu2sWyrbFXsKskicnJQhR71b+mr3IpYEPEQmqdYtx47RS6lCwSTPiu1E85iyER3wlqEhDbj20unVGTk2So/0I2UqRDJVf0+kNNB6HPimM6A41PPeRPzPayXYP/dSEcYJ8pDNFvUTSTAikwhITyjOUI4NoUwJcythQ6ooQxNU0YTgzL+8SNzTykXFvjkr1y7zNApwCEdwAg5UoQbXUAcXGCh4hld4s56sF+vd+pi1Lln5zAH8gfX5AxSFkm0=</latexit><latexit sha1_base64="B3XpsaprQU+KIpC1uO45PzqM9JU=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jgt6IXjyicYUEFjI7DDBh9uFMr4Zs9j+8eFDj1Y/x5t84wB4UrKSTSlV3urv8WAqNtv1tLS2vrK6tFzaKm1vbO7ulvf17HSWKcZdFMlJNn2ouRchdFCh5M1acBr7kDX90NfEbj1xpEYV3OI65F9BBKPqCUTRSp60fFKaD7LaTVu2sWyrbFXsKskicnJQhR71b+mr3IpYEPEQmqdYtx47RS6lCwSTPiu1E85iyER3wlqEhDbj20unVGTk2So/0I2UqRDJVf0+kNNB6HPimM6A41PPeRPzPayXYP/dSEcYJ8pDNFvUTSTAikwhITyjOUI4NoUwJcythQ6ooQxNU0YTgzL+8SNzTykXFvjkr1y7zNApwCEdwAg5UoQbXUAcXGCh4hld4s56sF+vd+pi1Lln5zAH8gfX5AxSFkm0=</latexit><latexit sha1_base64="B3XpsaprQU+KIpC1uO45PzqM9JU=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jgt6IXjyicYUEFjI7DDBh9uFMr4Zs9j+8eFDj1Y/x5t84wB4UrKSTSlV3urv8WAqNtv1tLS2vrK6tFzaKm1vbO7ulvf17HSWKcZdFMlJNn2ouRchdFCh5M1acBr7kDX90NfEbj1xpEYV3OI65F9BBKPqCUTRSp60fFKaD7LaTVu2sWyrbFXsKskicnJQhR71b+mr3IpYEPEQmqdYtx47RS6lCwSTPiu1E85iyER3wlqEhDbj20unVGTk2So/0I2UqRDJVf0+kNNB6HPimM6A41PPeRPzPayXYP/dSEcYJ8pDNFvUTSTAikwhITyjOUI4NoUwJcythQ6ooQxNU0YTgzL+8SNzTykXFvjkr1y7zNApwCEdwAg5UoQbXUAcXGCh4hld4s56sF+vd+pi1Lln5zAH8gfX5AxSFkm0=</latexit>

x
irrelevant

O
nly as non-perturbative as necessary?



[Falls, Litim
, Nikolakopoulos, Rahm

ede ’13 ’14;

Falls, Litim

, Schröder ’18]

xxx
xxx . . .x

free 
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⌫
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⇢
�


�

C
⇢
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µ
⌫

[G
ies, Knorr, Lippoldt, Saueressig ’16]

fixed  
point

[Codello, Percacci, Rahm
ede ’07, ’08


M
achado, Saueressig ’07;


A.E. ’15;

de Brito, O

hta, Pereira, Tom
az, Yam

ada ’18]

[Falls, Litim
, Nikolakopoulos, Rahm

ede ’13 ’14]

[Benedetti, M
achado, Saueressig ’09;


Christiansen ’16

Denz, Paw

low
ski, Reichert ’17]

[Reuter ’96, Lauscher, Reuter ’01;

Reuter, Saueressig ’02;


Becker, Reuter ’14;

Christiansen, Knorr, M

eibohm
, Paw

low
ski, Reichert ’15]

. . .

corresponding couplings:

f
(R

)
<latexit sha1_base64="wzxBxn8Y7lKiP7lNzkywhqIZUIU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoignorevFYxdhCG8pmu2mX7m7C7kYooX/BiwcVr/4ib/4bN20O2vpg4PHeDDPzwoQzbVz32ymtrK6tb5Q3K1vbO7t71f2DRx2nilCfxDxWnRBrypmkvmGG006iKBYhp+1wfJP77SeqNIvlg5kkNBB4KFnECDa5FNXvT/vVmttwZ0DLxCtIDQq0+tWv3iAmqaDSEI617npuYoIMK8MIp9NKL9U0wWSMh7RrqcSC6iCb3TpFJ1YZoChWtqRBM/X3RIaF1hMR2k6BzUgvern4n9dNTXQZZEwmqaGSzBdFKUcmRvnjaMAUJYZPLMFEMXsrIiOsMDE2nooNwVt8eZn4Z42rhnt3XmteF2mU4QiOoQ4eXEATbqEFPhAYwTO8wpsjnBfn3fmYt5acYuYQ/sD5/AGgEo1+</latexit><latexit sha1_base64="wzxBxn8Y7lKiP7lNzkywhqIZUIU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoignorevFYxdhCG8pmu2mX7m7C7kYooX/BiwcVr/4ib/4bN20O2vpg4PHeDDPzwoQzbVz32ymtrK6tb5Q3K1vbO7t71f2DRx2nilCfxDxWnRBrypmkvmGG006iKBYhp+1wfJP77SeqNIvlg5kkNBB4KFnECDa5FNXvT/vVmttwZ0DLxCtIDQq0+tWv3iAmqaDSEI617npuYoIMK8MIp9NKL9U0wWSMh7RrqcSC6iCb3TpFJ1YZoChWtqRBM/X3RIaF1hMR2k6BzUgvern4n9dNTXQZZEwmqaGSzBdFKUcmRvnjaMAUJYZPLMFEMXsrIiOsMDE2nooNwVt8eZn4Z42rhnt3XmteF2mU4QiOoQ4eXEATbqEFPhAYwTO8wpsjnBfn3fmYt5acYuYQ/sD5/AGgEo1+</latexit><latexit sha1_base64="wzxBxn8Y7lKiP7lNzkywhqIZUIU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoignorevFYxdhCG8pmu2mX7m7C7kYooX/BiwcVr/4ib/4bN20O2vpg4PHeDDPzwoQzbVz32ymtrK6tb5Q3K1vbO7t71f2DRx2nilCfxDxWnRBrypmkvmGG006iKBYhp+1wfJP77SeqNIvlg5kkNBB4KFnECDa5FNXvT/vVmttwZ0DLxCtIDQq0+tWv3iAmqaDSEI617npuYoIMK8MIp9NKL9U0wWSMh7RrqcSC6iCb3TpFJ1YZoChWtqRBM/X3RIaF1hMR2k6BzUgvern4n9dNTXQZZEwmqaGSzBdFKUcmRvnjaMAUJYZPLMFEMXsrIiOsMDE2nooNwVt8eZn4Z42rhnt3XmteF2mU4QiOoQ4eXEATbqEFPhAYwTO8wpsjnBfn3fmYt5acYuYQ/sD5/AGgEo1+</latexit>
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[Benedetti, Caravelli ’12; Dietz, M

orris ’12, 

Dem

m
el, Saueressig, Zanusso  ’14, ’15; 


G
onzalez-M

artin, M
orris, Slade ’17]

[Falls, Litim
, Schröder ’18]
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0

<latexit sha1_base64="B3XpsaprQU+KIpC1uO45PzqM9JU=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jgt6IXjyicYUEFjI7DDBh9uFMr4Zs9j+8eFDj1Y/x5t84wB4UrKSTSlV3urv8WAqNtv1tLS2vrK6tFzaKm1vbO7ulvf17HSWKcZdFMlJNn2ouRchdFCh5M1acBr7kDX90NfEbj1xpEYV3OI65F9BBKPqCUTRSp60fFKaD7LaTVu2sWyrbFXsKskicnJQhR71b+mr3IpYEPEQmqdYtx47RS6lCwSTPiu1E85iyER3wlqEhDbj20unVGTk2So/0I2UqRDJVf0+kNNB6HPimM6A41PPeRPzPayXYP/dSEcYJ8pDNFvUTSTAikwhITyjOUI4NoUwJcythQ6ooQxNU0YTgzL+8SNzTykXFvjkr1y7zNApwCEdwAg5UoQbXUAcXGCh4hld4s56sF+vd+pi1Lln5zAH8gfX5AxSFkm0=</latexit><latexit sha1_base64="B3XpsaprQU+KIpC1uO45PzqM9JU=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jgt6IXjyicYUEFjI7DDBh9uFMr4Zs9j+8eFDj1Y/x5t84wB4UrKSTSlV3urv8WAqNtv1tLS2vrK6tFzaKm1vbO7ulvf17HSWKcZdFMlJNn2ouRchdFCh5M1acBr7kDX90NfEbj1xpEYV3OI65F9BBKPqCUTRSp60fFKaD7LaTVu2sWyrbFXsKskicnJQhR71b+mr3IpYEPEQmqdYtx47RS6lCwSTPiu1E85iyER3wlqEhDbj20unVGTk2So/0I2UqRDJVf0+kNNB6HPimM6A41PPeRPzPayXYP/dSEcYJ8pDNFvUTSTAikwhITyjOUI4NoUwJcythQ6ooQxNU0YTgzL+8SNzTykXFvjkr1y7zNApwCEdwAg5UoQbXUAcXGCh4hld4s56sF+vd+pi1Lln5zAH8gfX5AxSFkm0=</latexit><latexit sha1_base64="B3XpsaprQU+KIpC1uO45PzqM9JU=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jgt6IXjyicYUEFjI7DDBh9uFMr4Zs9j+8eFDj1Y/x5t84wB4UrKSTSlV3urv8WAqNtv1tLS2vrK6tFzaKm1vbO7ulvf17HSWKcZdFMlJNn2ouRchdFCh5M1acBr7kDX90NfEbj1xpEYV3OI65F9BBKPqCUTRSp60fFKaD7LaTVu2sWyrbFXsKskicnJQhR71b+mr3IpYEPEQmqdYtx47RS6lCwSTPiu1E85iyER3wlqEhDbj20unVGTk2So/0I2UqRDJVf0+kNNB6HPimM6A41PPeRPzPayXYP/dSEcYJ8pDNFvUTSTAikwhITyjOUI4NoUwJcythQ6ooQxNU0YTgzL+8SNzTykXFvjkr1y7zNApwCEdwAg5UoQbXUAcXGCh4hld4s56sF+vd+pi1Lln5zAH8gfX5AxSFkm0=</latexit>

O
nly as non-perturbative as necessary?

also indicated by near-trivial 
Slavnov-Taylor-identities

[AE, Labus, Paw
low

ski, Reichert ’18;

AE, Lippoldt, Paw

low
ski, Reichert, Schiffer ’18


AE, Lippoldt, Schiffer ’18]



O
pen questions in asym

ptotically safe quantum
 gravity



O
pen questions in asym

ptotically safe quantum
 gravity

•
Lorentzian asym

ptotic safety?

fixed point persists if configuration space consists of foliatable spacetim
es

[Saueressig et al.]



O
pen questions in asym

ptotically safe quantum
 gravity

•
Lorentzian asym

ptotic safety?

•
Background independence?

fixed point persists if configuration space consists of foliatable spacetim
es

[Saueressig et al.]

distinguish g
µ
⌫

<latexit sha1_base64="Sr5gm0mcYboPHAW7/98qTid2/bk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4juCaYXcLsZDYZMjO7zEMIS/7CiwcVr36ON//GSbIHTSxoKKq66e6KM8608f1vr7Syura+Ud6sbG3v7O5V9w8edGoVoQFJeao6MdaUM0kDwwynnUxRLGJO2/HoZuq3n6jSLJX3ZpzRSOCBZAkj2DjpcdDLQ2FDaSe9as2v+zOgZdIoSA0KtHrVr7CfEiuoNIRjrbsNPzNRjpVhhNNJJbSaZpiM8IB2HZVYUB3ls4sn6MQpfZSkypU0aKb+nsix0HosYtcpsBnqRW8q/ud1rUkuo5zJzBoqyXxRYjkyKZq+j/pMUWL42BFMFHO3IjLEChPjQqq4EBqLLy+T4Kx+VffvzmvN6yKNMhzBMZxCAy6gCbfQggAISHiGV3jztPfivXsf89aSV8wcwh94nz9jOJDs</latexit><latexit sha1_base64="Sr5gm0mcYboPHAW7/98qTid2/bk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4juCaYXcLsZDYZMjO7zEMIS/7CiwcVr36ON//GSbIHTSxoKKq66e6KM8608f1vr7Syura+Ud6sbG3v7O5V9w8edGoVoQFJeao6MdaUM0kDwwynnUxRLGJO2/HoZuq3n6jSLJX3ZpzRSOCBZAkj2DjpcdDLQ2FDaSe9as2v+zOgZdIoSA0KtHrVr7CfEiuoNIRjrbsNPzNRjpVhhNNJJbSaZpiM8IB2HZVYUB3ls4sn6MQpfZSkypU0aKb+nsix0HosYtcpsBnqRW8q/ud1rUkuo5zJzBoqyXxRYjkyKZq+j/pMUWL42BFMFHO3IjLEChPjQqq4EBqLLy+T4Kx+VffvzmvN6yKNMhzBMZxCAy6gCbfQggAISHiGV3jztPfivXsf89aSV8wcwh94nz9jOJDs</latexit><latexit sha1_base64="Sr5gm0mcYboPHAW7/98qTid2/bk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4juCaYXcLsZDYZMjO7zEMIS/7CiwcVr36ON//GSbIHTSxoKKq66e6KM8608f1vr7Syura+Ud6sbG3v7O5V9w8edGoVoQFJeao6MdaUM0kDwwynnUxRLGJO2/HoZuq3n6jSLJX3ZpzRSOCBZAkj2DjpcdDLQ2FDaSe9as2v+zOgZdIoSA0KtHrVr7CfEiuoNIRjrbsNPzNRjpVhhNNJJbSaZpiM8IB2HZVYUB3ls4sn6MQpfZSkypU0aKb+nsix0HosYtcpsBnqRW8q/ud1rUkuo5zJzBoqyXxRYjkyKZq+j/pMUWL42BFMFHO3IjLEChPjQqq4EBqLLy+T4Kx+VffvzmvN6yKNMhzBMZxCAy6gCbfQggAISHiGV3jztPfivXsf89aSV8wcwh94nz9jOJDs</latexit>

ḡ
µ
⌫

<latexit sha1_base64="KwC/istCvF2yudokKaC/sFYzdOo=">AAAB+HicbVDLSsNAFJ3UV62vqEs3g0VwVRIR1F3RjcsKxhaaECbTSTt0ZhLmUSghf+LGhYpbP8Wdf+O0zUJbD1w4nHMv996T5Iwq7XnfTm1tfWNzq77d2Nnd2z9wD4+eVGYkJgHOWCZ7CVKEUUECTTUjvVwSxBNGusn4buZ3J0QqmolHPc1JxNFQ0JRipK0Uu26YIFkMy7gIuQmFKWO36bW8OeAq8SvSBBU6sfsVDjJsOBEaM6RU3/dyHRVIaooZKRuhUSRHeIyGpG+pQJyoqJhfXsIzqwxgmklbQsO5+nuiQFypKU9sJ0d6pJa9mfif1zc6vY4KKnKjicCLRalhUGdwFgMcUEmwZlNLEJbU3grxCEmEtQ2rYUPwl19eJcFF66blPVw227dVGnVwAk7BOfDBFWiDe9ABAcBgAp7BK3hzCufFeXc+Fq01p5o5Bn/gfP4ArUmT4g==</latexit><latexit sha1_base64="KwC/istCvF2yudokKaC/sFYzdOo=">AAAB+HicbVDLSsNAFJ3UV62vqEs3g0VwVRIR1F3RjcsKxhaaECbTSTt0ZhLmUSghf+LGhYpbP8Wdf+O0zUJbD1w4nHMv996T5Iwq7XnfTm1tfWNzq77d2Nnd2z9wD4+eVGYkJgHOWCZ7CVKEUUECTTUjvVwSxBNGusn4buZ3J0QqmolHPc1JxNFQ0JRipK0Uu26YIFkMy7gIuQmFKWO36bW8OeAq8SvSBBU6sfsVDjJsOBEaM6RU3/dyHRVIaooZKRuhUSRHeIyGpG+pQJyoqJhfXsIzqwxgmklbQsO5+nuiQFypKU9sJ0d6pJa9mfif1zc6vY4KKnKjicCLRalhUGdwFgMcUEmwZlNLEJbU3grxCEmEtQ2rYUPwl19eJcFF66blPVw227dVGnVwAk7BOfDBFWiDe9ABAcBgAp7BK3hzCufFeXc+Fq01p5o5Bn/gfP4ArUmT4g==</latexit><latexit sha1_base64="KwC/istCvF2yudokKaC/sFYzdOo=">AAAB+HicbVDLSsNAFJ3UV62vqEs3g0VwVRIR1F3RjcsKxhaaECbTSTt0ZhLmUSghf+LGhYpbP8Wdf+O0zUJbD1w4nHMv996T5Iwq7XnfTm1tfWNzq77d2Nnd2z9wD4+eVGYkJgHOWCZ7CVKEUUECTTUjvVwSxBNGusn4buZ3J0QqmolHPc1JxNFQ0JRipK0Uu26YIFkMy7gIuQmFKWO36bW8OeAq8SvSBBU6sfsVDjJsOBEaM6RU3/dyHRVIaooZKRuhUSRHeIyGpG+pQJyoqJhfXsIzqwxgmklbQsO5+nuiQFypKU9sJ0d6pJa9mfif1zc6vY4KKnKjicCLRalhUGdwFgMcUEmwZlNLEJbU3grxCEmEtQ2rYUPwl19eJcFF66blPVw227dVGnVwAk7BOfDBFWiDe9ABAcBgAp7BK3hzCufFeXc+Fq01p5o5Bn/gfP4ArUmT4g==</latexit>

and
!

<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>

``bim
etric” flow

s
[M

anrique, Reuter ’09; & Saueressig ’10;

Becker, Reuter ’14]
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O
pen questions in asym

ptotically safe quantum
 gravity

•
Lorentzian asym

ptotic safety?

•
Background independence?

•
U

nitarity?

fixed point persists if configuration space consists of foliatable spacetim
es

[Saueressig et al.]
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O
strogradsky instability: higher-order tim

e derivatives result in instability 
(classically), can be traded for non-unitarity in quantum

 theory
[review

: W
oodard ’15 ]

But: this applies if tim
e-derivatives to finite order
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•
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fixed point persists if configuration space consists of foliatable spacetim
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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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<latexit sha1_base64="zhz6BnmSe6HElFmmhJSnWeoVnNM="></latexit><latexit sha1_base64="zhz6BnmSe6HElFmmhJSnWeoVnNM="></latexit><latexit sha1_base64="zhz6BnmSe6HElFmmhJSnWeoVnNM="></latexit>
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<latexit sha1_base64="bfGPKRcEadbq9E9r0iGjO61pTVk=">AAACF3icbVDLSgMxFM3UV62vUZdugkWomzpTxMeu6EJBkArWFtrpkEkzbWgmMyQZoQzzGW78FTcuVNzqzr8xbWdRWw8knJxzLzf3eBGjUlnWj5FbWFxaXsmvFtbWNza3zO2dBxnGApM6Dlkomh6ShFFO6ooqRpqRICjwGGl4g8uR33gkQtKQ36thRJwA9Tj1KUZKS655dAPbkgaw7QuEkyv3tjQ47FTSRHRO0ilj9Bxfrlm0ytYYcJ7YGSmCDDXX/G53QxwHhCvMkJQt24qUkyChKGYkLbRjSSKEB6hHWppyFBDpJOPFUniglS70Q6EPV3CsTnckKJByGHi6MkCqL2e9kfif14qVf+YklEexIhxPBvkxgyqEo5RglwqCFRtqgrCg+q8Q95FOQuksCzoEe3bleVKvlM/L1t1xsXqRpZEHe2AflIANTkEVXIMaqAMMnsALeAPvxrPxanwYn5PSnJH17II/ML5+ARWYn2s=</latexit><latexit sha1_base64="bfGPKRcEadbq9E9r0iGjO61pTVk=">AAACF3icbVDLSgMxFM3UV62vUZdugkWomzpTxMeu6EJBkArWFtrpkEkzbWgmMyQZoQzzGW78FTcuVNzqzr8xbWdRWw8knJxzLzf3eBGjUlnWj5FbWFxaXsmvFtbWNza3zO2dBxnGApM6Dlkomh6ShFFO6ooqRpqRICjwGGl4g8uR33gkQtKQ36thRJwA9Tj1KUZKS655dAPbkgaw7QuEkyv3tjQ47FTSRHRO0ilj9Bxfrlm0ytYYcJ7YGSmCDDXX/G53QxwHhCvMkJQt24qUkyChKGYkLbRjSSKEB6hHWppyFBDpJOPFUniglS70Q6EPV3CsTnckKJByGHi6MkCqL2e9kfif14qVf+YklEexIhxPBvkxgyqEo5RglwqCFRtqgrCg+q8Q95FOQuksCzoEe3bleVKvlM/L1t1xsXqRpZEHe2AflIANTkEVXIMaqAMMnsALeAPvxrPxanwYn5PSnJH17II/ML5+ARWYn2s=</latexit><latexit sha1_base64="bfGPKRcEadbq9E9r0iGjO61pTVk=">AAACF3icbVDLSgMxFM3UV62vUZdugkWomzpTxMeu6EJBkArWFtrpkEkzbWgmMyQZoQzzGW78FTcuVNzqzr8xbWdRWw8knJxzLzf3eBGjUlnWj5FbWFxaXsmvFtbWNza3zO2dBxnGApM6Dlkomh6ShFFO6ooqRpqRICjwGGl4g8uR33gkQtKQ36thRJwA9Tj1KUZKS655dAPbkgaw7QuEkyv3tjQ47FTSRHRO0ilj9Bxfrlm0ytYYcJ7YGSmCDDXX/G53QxwHhCvMkJQt24qUkyChKGYkLbRjSSKEB6hHWppyFBDpJOPFUniglS70Q6EPV3CsTnckKJByGHi6MkCqL2e9kfif14qVf+YklEexIhxPBvkxgyqEo5RglwqCFRtqgrCg+q8Q95FOQuksCzoEe3bleVKvlM/L1t1xsXqRpZEHe2AflIANTkEVXIMaqAMMnsALeAPvxrPxanwYn5PSnJH17II/ML5+ARWYn2s=</latexit>

hints for singularity-resolution in ASQ
G

[Bonanno, Reuter ’99 ’00, 06 ; 

Falls, Litim

 ’11; Koch, Saueressig ’13,

Paw

low
ski, Stock ’18


Adeifeoba, AE, Platania, ’18;

Held, G

old, AE ’19]
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<latexit sha1_base64="ucuiC8r3I7QDkfHMwIJ0GND4bFI=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU92VgnorehG8VHBtod2WbJptQ5PskmSVsvR/ePGg4tUf481/Y9ruQasPBh7vzTAzL0w408Z1v5zC0vLK6lpxvbSxubW9U97du9dxqgj1Scxj1QqxppxJ6htmOG0limIRctoMR1dTv/lAlWaxvDPjhAYCDySLGMHGSt0R6mgm0E03805qk1654lbdGdBf4uWkAjkavfJnpx+TVFBpCMdatz03MUGGlWGE00mpk2qaYDLCA9q2VGJBdZDNrp6gI6v0URQrW9KgmfpzIsNC67EIbafAZqgXvan4n9dOTXQeZEwmqaGSzBdFKUcmRtMIUJ8pSgwfW4KJYvZWRIZYYWJsUCUbgrf48l/in1Yvqu5trVK/zNMowgEcwjF4cAZ1uIYG+EBAwRO8wKvz6Dw7b877vLXg5DP78AvOxzdykpFe</latexit><latexit sha1_base64="ucuiC8r3I7QDkfHMwIJ0GND4bFI=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU92VgnorehG8VHBtod2WbJptQ5PskmSVsvR/ePGg4tUf481/Y9ruQasPBh7vzTAzL0w408Z1v5zC0vLK6lpxvbSxubW9U97du9dxqgj1Scxj1QqxppxJ6htmOG0limIRctoMR1dTv/lAlWaxvDPjhAYCDySLGMHGSt0R6mgm0E03805qk1654lbdGdBf4uWkAjkavfJnpx+TVFBpCMdatz03MUGGlWGE00mpk2qaYDLCA9q2VGJBdZDNrp6gI6v0URQrW9KgmfpzIsNC67EIbafAZqgXvan4n9dOTXQeZEwmqaGSzBdFKUcmRtMIUJ8pSgwfW4KJYvZWRIZYYWJsUCUbgrf48l/in1Yvqu5trVK/zNMowgEcwjF4cAZ1uIYG+EBAwRO8wKvz6Dw7b877vLXg5DP78AvOxzdykpFe</latexit><latexit sha1_base64="ucuiC8r3I7QDkfHMwIJ0GND4bFI=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU92VgnorehG8VHBtod2WbJptQ5PskmSVsvR/ePGg4tUf481/Y9ruQasPBh7vzTAzL0w408Z1v5zC0vLK6lpxvbSxubW9U97du9dxqgj1Scxj1QqxppxJ6htmOG0limIRctoMR1dTv/lAlWaxvDPjhAYCDySLGMHGSt0R6mgm0E03805qk1654lbdGdBf4uWkAjkavfJnpx+TVFBpCMdatz03MUGGlWGE00mpk2qaYDLCA9q2VGJBdZDNrp6gI6v0URQrW9KgmfpzIsNC67EIbafAZqgXvan4n9dOTXQeZEwmqaGSzBdFKUcmRtMIUJ8pSgwfW4KJYvZWRIZYYWJsUCUbgrf48l/in1Yvqu5trVK/zNMowgEcwjF4cAZ1uIYG+EBAwRO8wKvz6Dw7b877vLXg5DP78AvOxzdykpFe</latexit>

``RG
 im

proved” m
etric

assum
ption:  leading order effects encoded in 

$
<latexit sha1_base64="KThm7hMzkajF0dkF81AiBW1e9Ro=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkoignorevFYwdhCG8pmu2mXbnbD7kSpob/EiwcVr/4Vb/4bt20O2vpg4PHeDDPzolRwA5737ZRWVtfWN8qbla3tnd2qu7d/b1SmKQuoEkq3I2KY4JIFwEGwdqoZSSLBWtHoeuq3Hpg2XMk7GKcsTMhA8phTAlbqudWuYDFoPhgC0Vo99tyaV/dmwMvEL0gNFWj23K9uX9EsYRKoIMZ0fC+FMCcaOBVsUulmhqWEjsiAdSyVJGEmzGeHT/CxVfo4VtqWBDxTf0/kJDFmnES2MyEwNIveVPzP62QQX4Q5l2kGTNL5ojgTGBSepoD7XDMKYmwJoZrbWzEdEk0o2KwqNgR/8eVlEpzWL+ve7VmtcVWkUUaH6AidIB+dowa6QU0UIIoy9Ixe0Zvz5Lw4787HvLXkFDMH6A+czx/SVpNk</latexit><latexit sha1_base64="KThm7hMzkajF0dkF81AiBW1e9Ro=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkoignorevFYwdhCG8pmu2mXbnbD7kSpob/EiwcVr/4Vb/4bt20O2vpg4PHeDDPzolRwA5737ZRWVtfWN8qbla3tnd2qu7d/b1SmKQuoEkq3I2KY4JIFwEGwdqoZSSLBWtHoeuq3Hpg2XMk7GKcsTMhA8phTAlbqudWuYDFoPhgC0Vo99tyaV/dmwMvEL0gNFWj23K9uX9EsYRKoIMZ0fC+FMCcaOBVsUulmhqWEjsiAdSyVJGEmzGeHT/CxVfo4VtqWBDxTf0/kJDFmnES2MyEwNIveVPzP62QQX4Q5l2kGTNL5ojgTGBSepoD7XDMKYmwJoZrbWzEdEk0o2KwqNgR/8eVlEpzWL+ve7VmtcVWkUUaH6AidIB+dowa6QU0UIIoy9Ixe0Zvz5Lw4787HvLXkFDMH6A+czx/SVpNk</latexit><latexit sha1_base64="KThm7hMzkajF0dkF81AiBW1e9Ro=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkoignorevFYwdhCG8pmu2mXbnbD7kSpob/EiwcVr/4Vb/4bt20O2vpg4PHeDDPzolRwA5737ZRWVtfWN8qbla3tnd2qu7d/b1SmKQuoEkq3I2KY4JIFwEGwdqoZSSLBWtHoeuq3Hpg2XMk7GKcsTMhA8phTAlbqudWuYDFoPhgC0Vo99tyaV/dmwMvEL0gNFWj23K9uX9EsYRKoIMZ0fC+FMCcaOBVsUulmhqWEjsiAdSyVJGEmzGeHT/CxVfo4VtqWBDxTf0/kJDFmnES2MyEwNIveVPzP62QQX4Q5l2kGTNL5ojgTGBSepoD7XDMKYmwJoZrbWzEdEk0o2KwqNgR/8eVlEpzWL+ve7VmtcVWkUUaH6AidIB+dowa6QU0UIIoy9Ixe0Zvz5Lw4787HvLXkFDMH6A+czx/SVpNk</latexit>
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<latexit sha1_base64="qvu85TYM1TMK9azdyGbXM4GiZhA=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUS9kVQT0IRQ96kgquLbZLyabZNjTJLklWKEv/hRcPKl79Od78N6btHrT1wcDjvRlm5oUJZ9q47rezsLi0vLJaWCuub2xubZd2dh90nCpCfRLzWDVDrClnkvqGGU6biaJYhJw2wsHV2G88UaVZLO/NMKGBwD3JIkawsdLjdef2wlZlcNQpld2qOwGaJ15OypCj3il9tbsxSQWVhnCsdctzExNkWBlGOB0V26mmCSYD3KMtSyUWVAfZ5OIROrRKF0WxsiUNmqi/JzIstB6K0HYKbPp61huL/3mt1ERnQcZkkhoqyXRRlHJkYjR+H3WZosTwoSWYKGZvRaSPFSbGhlS0IXizL88T/7h6XnXvTsq1yzyNAuzDAVTAg1OowQ3UwQcCEp7hFd4c7bw4787HtHXByWf24A+czx9TIY+S</latexit><latexit sha1_base64="qvu85TYM1TMK9azdyGbXM4GiZhA=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUS9kVQT0IRQ96kgquLbZLyabZNjTJLklWKEv/hRcPKl79Od78N6btHrT1wcDjvRlm5oUJZ9q47rezsLi0vLJaWCuub2xubZd2dh90nCpCfRLzWDVDrClnkvqGGU6biaJYhJw2wsHV2G88UaVZLO/NMKGBwD3JIkawsdLjdef2wlZlcNQpld2qOwGaJ15OypCj3il9tbsxSQWVhnCsdctzExNkWBlGOB0V26mmCSYD3KMtSyUWVAfZ5OIROrRKF0WxsiUNmqi/JzIstB6K0HYKbPp61huL/3mt1ERnQcZkkhoqyXRRlHJkYjR+H3WZosTwoSWYKGZvRaSPFSbGhlS0IXizL88T/7h6XnXvTsq1yzyNAuzDAVTAg1OowQ3UwQcCEp7hFd4c7bw4787HtHXByWf24A+czx9TIY+S</latexit><latexit sha1_base64="qvu85TYM1TMK9azdyGbXM4GiZhA=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUS9kVQT0IRQ96kgquLbZLyabZNjTJLklWKEv/hRcPKl79Od78N6btHrT1wcDjvRlm5oUJZ9q47rezsLi0vLJaWCuub2xubZd2dh90nCpCfRLzWDVDrClnkvqGGU6biaJYhJw2wsHV2G88UaVZLO/NMKGBwD3JIkawsdLjdef2wlZlcNQpld2qOwGaJ15OypCj3il9tbsxSQWVhnCsdctzExNkWBlGOB0V26mmCSYD3KMtSyUWVAfZ5OIROrRKF0WxsiUNmqi/JzIstB6K0HYKbPp61huL/3mt1ERnQcZkkhoqyXRRlHJkYjR+H3WZosTwoSWYKGZvRaSPFSbGhlS0IXizL88T/7h6XnXvTsq1yzyNAuzDAVTAg1OowQ3UwQcCEp7hFd4c7bw4787HtHXByWf24A+czx9TIY+S</latexit>
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<latexit sha1_base64="4iHuecQ+PXBAV7NG4EJrHaoz4XA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAgV25IEQV0IRTfurGBsoWnLZDJph04ezEyEEvoTbvwVNy5U3Lpw5984abPQ1gMXzpxzL3fucWNGhTSMb21hcWl5ZbWwVlzf2Nza1nd270WUcExsHLGIt1wkCKMhsSWVjLRiTlDgMtJ0h1eZ33wgXNAovJOjmHQC1A+pTzGSSurpFU90rYuqX+ZHnuxaxxnpplVz7HH1UuVUoOfcBKSPulZPLxk1YwI4T8yclECORk//crwIJwEJJWZIiLZpxLKTIi4pZmRcdBJBYoSHqE/aioYoIKKTTq4aw0OleNCPuKpQwon6eyJFgRCjwFWdAZIDMetl4n9eO5H+WSelYZxIEuLpIj9hUEYwiwh6lBMs2UgRhDlVf4V4gDjCUgVZVCGYsyfPE9uqndeM25NS/TJPowD2wQEoAxOcgjq4Bg1gAwwewTN4BW/ak/aivWsf09YFLZ/ZA3+gff4Ack2cFA==</latexit><latexit sha1_base64="4iHuecQ+PXBAV7NG4EJrHaoz4XA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAgV25IEQV0IRTfurGBsoWnLZDJph04ezEyEEvoTbvwVNy5U3Lpw5984abPQ1gMXzpxzL3fucWNGhTSMb21hcWl5ZbWwVlzf2Nza1nd270WUcExsHLGIt1wkCKMhsSWVjLRiTlDgMtJ0h1eZ33wgXNAovJOjmHQC1A+pTzGSSurpFU90rYuqX+ZHnuxaxxnpplVz7HH1UuVUoOfcBKSPulZPLxk1YwI4T8yclECORk//crwIJwEJJWZIiLZpxLKTIi4pZmRcdBJBYoSHqE/aioYoIKKTTq4aw0OleNCPuKpQwon6eyJFgRCjwFWdAZIDMetl4n9eO5H+WSelYZxIEuLpIj9hUEYwiwh6lBMs2UgRhDlVf4V4gDjCUgVZVCGYsyfPE9uqndeM25NS/TJPowD2wQEoAxOcgjq4Bg1gAwwewTN4BW/ak/aivWsf09YFLZ/ZA3+gff4Ack2cFA==</latexit><latexit sha1_base64="4iHuecQ+PXBAV7NG4EJrHaoz4XA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAgV25IEQV0IRTfurGBsoWnLZDJph04ezEyEEvoTbvwVNy5U3Lpw5984abPQ1gMXzpxzL3fucWNGhTSMb21hcWl5ZbWwVlzf2Nza1nd270WUcExsHLGIt1wkCKMhsSWVjLRiTlDgMtJ0h1eZ33wgXNAovJOjmHQC1A+pTzGSSurpFU90rYuqX+ZHnuxaxxnpplVz7HH1UuVUoOfcBKSPulZPLxk1YwI4T8yclECORk//crwIJwEJJWZIiLZpxLKTIi4pZmRcdBJBYoSHqE/aioYoIKKTTq4aw0OleNCPuKpQwon6eyJFgRCjwFWdAZIDMetl4n9eO5H+WSelYZxIEuLpIj9hUEYwiwh6lBMs2UgRhDlVf4V4gDjCUgVZVCGYsyfPE9uqndeM25NS/TJPowD2wQEoAxOcgjq4Bg1gAwwewTN4BW/ak/aivWsf09YFLZ/ZA3+gff4Ack2cFA==</latexit>
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<latexit sha1_base64="U8VaiP67BljmtlYrWbolJgrX6eU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBg5akCOqt6MVjBWOrbQib7SZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmBSlnStv2t1VaWl5ZXSuvVzY2t7Z3qrt79yrJJKEuSXgiOwFWlDNBXc00p51UUhwHnLaD4fXEbz9RqVgi7vQopV6MI8FCRrA20uNp6Ee9ExT5D361ZtftKdAicQpSgwItv/rV6ycki6nQhGOluo6dai/HUjPC6bjSyxRNMRniiHYNFTimysunF4/RkVH6KEykKaHRVP09keNYqVEcmM4Y64Ga9ybif1430+GFlzORZpoKMlsUZhzpBE3eR30mKdF8ZAgmkplbERlgiYk2IVVMCM78y4vEbdQv6/btWa15VaRRhgM4hGNw4ByacAMtcIGAgGd4hTdLWS/Wu/Uxay1Zxcw+/IH1+QOypI/R</latexit><latexit sha1_base64="U8VaiP67BljmtlYrWbolJgrX6eU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBg5akCOqt6MVjBWOrbQib7SZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmBSlnStv2t1VaWl5ZXSuvVzY2t7Z3qrt79yrJJKEuSXgiOwFWlDNBXc00p51UUhwHnLaD4fXEbz9RqVgi7vQopV6MI8FCRrA20uNp6Ee9ExT5D361ZtftKdAicQpSgwItv/rV6ycki6nQhGOluo6dai/HUjPC6bjSyxRNMRniiHYNFTimysunF4/RkVH6KEykKaHRVP09keNYqVEcmM4Y64Ga9ybif1430+GFlzORZpoKMlsUZhzpBE3eR30mKdF8ZAgmkplbERlgiYk2IVVMCM78y4vEbdQv6/btWa15VaRRhgM4hGNw4ByacAMtcIGAgGd4hTdLWS/Wu/Uxay1Zxcw+/IH1+QOypI/R</latexit><latexit sha1_base64="U8VaiP67BljmtlYrWbolJgrX6eU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBg5akCOqt6MVjBWOrbQib7SZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmBSlnStv2t1VaWl5ZXSuvVzY2t7Z3qrt79yrJJKEuSXgiOwFWlDNBXc00p51UUhwHnLaD4fXEbz9RqVgi7vQopV6MI8FCRrA20uNp6Ee9ExT5D361ZtftKdAicQpSgwItv/rV6ycki6nQhGOluo6dai/HUjPC6bjSyxRNMRniiHYNFTimysunF4/RkVH6KEykKaHRVP09keNYqVEcmM4Y64Ga9ybif1430+GFlzORZpoKMlsUZhzpBE3eR30mKdF8ZAgmkplbERlgiYk2IVVMCM78y4vEbdQv6/btWa15VaRRhgM4hGNw4ByacAMtcIGAgGd4hTdLWS/Wu/Uxay1Zxcw+/IH1+QOypI/R</latexit>
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<latexit sha1_base64="5s58Ohwp7ONaXdfu7bvp9oLU1hs=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FLx4rGC20IWy2m3TpZjfsbiol9J948aDi1Z/izX/jts1BWx8MPN6bYWZelHGmjed9O5WV1bX1jepmbWt7Z3fP3T940DJXhPpEcqk6EdaUM0F9wwynnUxRnEacPkbDm6n/OKJKMynuzTijQYoTwWJGsLFS6LpxmPQUSwYGKyWfkBe6da/hzYCWSbMkdSjRDt2vXl+SPKXCEI617ja9zAQFVoYRTie1Xq5phskQJ7RrqcAp1UExu3yCTqzSR7FUtoRBM/X3RIFTrcdpZDtTbAZ60ZuK/3nd3MSXQcFElhsqyHxRnHNkJJrGgPpMUWL42BJMFLO3IjLAChNjw6rZEJqLLy8T/6xx1fDuzuut6zKNKhzBMZxCEy6gBbfQBh8IjOAZXuHNKZwX5935mLdWnHLmEP7A+fwBtaaTPw==</latexit><latexit sha1_base64="5s58Ohwp7ONaXdfu7bvp9oLU1hs=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FLx4rGC20IWy2m3TpZjfsbiol9J948aDi1Z/izX/jts1BWx8MPN6bYWZelHGmjed9O5WV1bX1jepmbWt7Z3fP3T940DJXhPpEcqk6EdaUM0F9wwynnUxRnEacPkbDm6n/OKJKMynuzTijQYoTwWJGsLFS6LpxmPQUSwYGKyWfkBe6da/hzYCWSbMkdSjRDt2vXl+SPKXCEI617ja9zAQFVoYRTie1Xq5phskQJ7RrqcAp1UExu3yCTqzSR7FUtoRBM/X3RIFTrcdpZDtTbAZ60ZuK/3nd3MSXQcFElhsqyHxRnHNkJJrGgPpMUWL42BJMFLO3IjLAChNjw6rZEJqLLy8T/6xx1fDuzuut6zKNKhzBMZxCEy6gBbfQBh8IjOAZXuHNKZwX5935mLdWnHLmEP7A+fwBtaaTPw==</latexit><latexit sha1_base64="5s58Ohwp7ONaXdfu7bvp9oLU1hs=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FLx4rGC20IWy2m3TpZjfsbiol9J948aDi1Z/izX/jts1BWx8MPN6bYWZelHGmjed9O5WV1bX1jepmbWt7Z3fP3T940DJXhPpEcqk6EdaUM0F9wwynnUxRnEacPkbDm6n/OKJKMynuzTijQYoTwWJGsLFS6LpxmPQUSwYGKyWfkBe6da/hzYCWSbMkdSjRDt2vXl+SPKXCEI617ja9zAQFVoYRTie1Xq5phskQJ7RrqcAp1UExu3yCTqzSR7FUtoRBM/X3RIFTrcdpZDtTbAZ60ZuK/3nd3MSXQcFElhsqyHxRnHNkJJrGgPpMUWL42BJMFLO3IjLAChNjw6rZEJqLLy8T/6xx1fDuzuut6zKNKhzBMZxCEy6gBbfQBh8IjOAZXuHNKZwX5935mLdWnHLmEP7A+fwBtaaTPw==</latexit>
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<latexit sha1_base64="PA9FeU6VcyhD/lN8hsIDsmGJvD0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEIignorevFYwdhCG8pmu2mX7m7C7kYooX/BiwcVr/4ib/4bN20O2vpg4PHeDDPzopQzbTzv26msrK6tb1Q3a1vbO7t79f2DR51kitCAJDxRnQhrypmkgWGG006qKBYRp+1ofFv47SeqNEvkg5mkNBR4KFnMCDaFdOa6br/e8FxvBrRM/JI0oESrX//qDRKSCSoN4Vjrru+lJsyxMoxwOq31Mk1TTMZ4SLuWSiyoDvPZrVN0YpUBihNlSxo0U39P5FhoPRGR7RTYjPSiV4j/ed3MxFdhzmSaGSrJfFGccWQSVDyOBkxRYvjEEkwUs7ciMsIKE2PjqdkQ/MWXl0lw7l673v1Fo3lTplGFIziGU/DhEppwBy0IgMAInuEV3hzhvDjvzse8teKUM4fwB87nDyBNjSo=</latexit><latexit sha1_base64="PA9FeU6VcyhD/lN8hsIDsmGJvD0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEIignorevFYwdhCG8pmu2mX7m7C7kYooX/BiwcVr/4ib/4bN20O2vpg4PHeDDPzopQzbTzv26msrK6tb1Q3a1vbO7t79f2DR51kitCAJDxRnQhrypmkgWGG006qKBYRp+1ofFv47SeqNEvkg5mkNBR4KFnMCDaFdOa6br/e8FxvBrRM/JI0oESrX//qDRKSCSoN4Vjrru+lJsyxMoxwOq31Mk1TTMZ4SLuWSiyoDvPZrVN0YpUBihNlSxo0U39P5FhoPRGR7RTYjPSiV4j/ed3MxFdhzmSaGSrJfFGccWQSVDyOBkxRYvjEEkwUs7ciMsIKE2PjqdkQ/MWXl0lw7l673v1Fo3lTplGFIziGU/DhEppwBy0IgMAInuEV3hzhvDjvzse8teKUM4fwB87nDyBNjSo=</latexit><latexit sha1_base64="PA9FeU6VcyhD/lN8hsIDsmGJvD0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEIignorevFYwdhCG8pmu2mX7m7C7kYooX/BiwcVr/4ib/4bN20O2vpg4PHeDDPzopQzbTzv26msrK6tb1Q3a1vbO7t79f2DR51kitCAJDxRnQhrypmkgWGG006qKBYRp+1ofFv47SeqNEvkg5mkNBR4KFnMCDaFdOa6br/e8FxvBrRM/JI0oESrX//qDRKSCSoN4Vjrru+lJsyxMoxwOq31Mk1TTMZ4SLuWSiyoDvPZrVN0YpUBihNlSxo0U39P5FhoPRGR7RTYjPSiV4j/ed3MxFdhzmSaGSrJfFGccWQSVDyOBkxRYvjEEkwUs7ciMsIKE2PjqdkQ/MWXl0lw7l673v1Fo3lTplGFIziGU/DhEppwBy0IgMAInuEV3hzhvDjvzse8teKUM4fwB87nDyBNjSo=</latexit>
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<latexit sha1_base64="OOGAtgyn/7BwiC+dECMl2ZFLjoo=">AAAB/XicbVDLSsNAFJ34rPUVFVduBovgqqQiqAuh6MZlBWMLTQiT6SQdOo84MxFKKPgrblyouPU/3Pk3TtsstPXAhcM593LvPXHGqDae9+0sLC4tr6xW1qrrG5tb2+7O7r2WucLEx5JJ1YmRJowK4htqGOlkiiAeM9KOB9djv/1IlKZS3JlhRkKOUkETipGxUuTuJ1F6WQSKQyyFNqMgJQ/Qi9yaV/cmgPOkUZIaKNGK3K+gJ3HOiTCYIa27DS8zYYGUoZiRUTXINckQHqCUdC0ViBMdFpPzR/DIKj2YSGVLGDhRf08UiGs95LHt5Mj09aw3Fv/zurlJzsOCiiw3RODpoiRn0Eg4zgL2qCLYsKElCCtqb4W4jxTCxiZWtSE0Zl+eJ/5J/aLu3Z7WmldlGhVwAA7BMWiAM9AEN6AFfIBBAZ7BK3hznpwX5935mLYuOOXMHvgD5/MHFRuVHA==</latexit><latexit sha1_base64="OOGAtgyn/7BwiC+dECMl2ZFLjoo=">AAAB/XicbVDLSsNAFJ34rPUVFVduBovgqqQiqAuh6MZlBWMLTQiT6SQdOo84MxFKKPgrblyouPU/3Pk3TtsstPXAhcM593LvPXHGqDae9+0sLC4tr6xW1qrrG5tb2+7O7r2WucLEx5JJ1YmRJowK4htqGOlkiiAeM9KOB9djv/1IlKZS3JlhRkKOUkETipGxUuTuJ1F6WQSKQyyFNqMgJQ/Qi9yaV/cmgPOkUZIaKNGK3K+gJ3HOiTCYIa27DS8zYYGUoZiRUTXINckQHqCUdC0ViBMdFpPzR/DIKj2YSGVLGDhRf08UiGs95LHt5Mj09aw3Fv/zurlJzsOCiiw3RODpoiRn0Eg4zgL2qCLYsKElCCtqb4W4jxTCxiZWtSE0Zl+eJ/5J/aLu3Z7WmldlGhVwAA7BMWiAM9AEN6AFfIBBAZ7BK3hznpwX5935mLYuOOXMHvgD5/MHFRuVHA==</latexit><latexit sha1_base64="OOGAtgyn/7BwiC+dECMl2ZFLjoo=">AAAB/XicbVDLSsNAFJ34rPUVFVduBovgqqQiqAuh6MZlBWMLTQiT6SQdOo84MxFKKPgrblyouPU/3Pk3TtsstPXAhcM593LvPXHGqDae9+0sLC4tr6xW1qrrG5tb2+7O7r2WucLEx5JJ1YmRJowK4htqGOlkiiAeM9KOB9djv/1IlKZS3JlhRkKOUkETipGxUuTuJ1F6WQSKQyyFNqMgJQ/Qi9yaV/cmgPOkUZIaKNGK3K+gJ3HOiTCYIa27DS8zYYGUoZiRUTXINckQHqCUdC0ViBMdFpPzR/DIKj2YSGVLGDhRf08UiGs95LHt5Mj09aw3Fv/zurlJzsOCiiw3RODpoiRn0Eg4zgL2qCLYsKElCCtqb4W4jxTCxiZWtSE0Zl+eJ/5J/aLu3Z7WmldlGhVwAA7BMWiAM9AEN6AFfIBBAZ7BK3hznpwX5935mLYuOOXMHvgD5/MHFRuVHA==</latexit>

below
 M

pl

0.0
0.5

1.0
1.5

-0.04
-0.02
0.00
0.02
0.04
0.06
0.08

g
Y

βgY

IR repulsive 
= U

V attractive
IR attractive 
= U

V repulsive

AF
AS

•
Asym

ptotically safe quantum
 gravity could act like effective change of dim

ensionality

Predictive pow
er of asym

ptotic safety - proof of principle: Abelian gauge coupling 



)
large IR

 values of        cannot 
be reached from

 any fixed point
g
Y

<latexit sha1_base64="cI8c5xt2KsgaBBYbDdRHegxn6Sg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx4rGltpQ9lsJ+nSzSbsboQS+hO8eFDx6j/y5r9x2+ag1QcDj/dmmJkXpIJr47pfTmlpeWV1rbxe2djc2t6p7u7d6yRTDD2WiER1AqpRcIme4UZgJ1VI40BgOxhdTf32IyrNE3lnxin6MY0kDzmjxkq3Uf+hX625dXcG8pc0ClKDAq1+9bM3SFgWozRMUK27DTc1fk6V4UzgpNLLNKaUjWiEXUsljVH7+ezUCTmyyoCEibIlDZmpPydyGms9jgPbGVMz1IveVPzP62YmPPdzLtPMoGTzRWEmiEnI9G8y4AqZEWNLKFPc3krYkCrKjE2nYkNoLL78l3gn9Yu6e3Naa14WaZThAA7hGBpwBk24hhZ4wCCCJ3iBV0c4z86b8z5vLTnFzD78gvPxDZvGjYo=</latexit><latexit sha1_base64="cI8c5xt2KsgaBBYbDdRHegxn6Sg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx4rGltpQ9lsJ+nSzSbsboQS+hO8eFDx6j/y5r9x2+ag1QcDj/dmmJkXpIJr47pfTmlpeWV1rbxe2djc2t6p7u7d6yRTDD2WiER1AqpRcIme4UZgJ1VI40BgOxhdTf32IyrNE3lnxin6MY0kDzmjxkq3Uf+hX625dXcG8pc0ClKDAq1+9bM3SFgWozRMUK27DTc1fk6V4UzgpNLLNKaUjWiEXUsljVH7+ezUCTmyyoCEibIlDZmpPydyGms9jgPbGVMz1IveVPzP62YmPPdzLtPMoGTzRWEmiEnI9G8y4AqZEWNLKFPc3krYkCrKjE2nYkNoLL78l3gn9Yu6e3Naa14WaZThAA7hGBpwBk24hhZ4wCCCJ3iBV0c4z86b8z5vLTnFzD78gvPxDZvGjYo=</latexit><latexit sha1_base64="cI8c5xt2KsgaBBYbDdRHegxn6Sg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx4rGltpQ9lsJ+nSzSbsboQS+hO8eFDx6j/y5r9x2+ag1QcDj/dmmJkXpIJr47pfTmlpeWV1rbxe2djc2t6p7u7d6yRTDD2WiER1AqpRcIme4UZgJ1VI40BgOxhdTf32IyrNE3lnxin6MY0kDzmjxkq3Uf+hX625dXcG8pc0ClKDAq1+9bM3SFgWozRMUK27DTc1fk6V4UzgpNLLNKaUjWiEXUsljVH7+ezUCTmyyoCEibIlDZmpPydyGms9jgPbGVMz1IveVPzP62YmPPdzLtPMoGTzRWEmiEnI9G8y4AqZEWNLKFPc3krYkCrKjE2nYkNoLL78l3gn9Yu6e3Naa14WaZThAA7hGBpwBk24hhZ4wCCCJ3iBV0c4z86b8z5vLTnFzD78gvPxDZvGjYo=</latexit>
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<latexit sha1_base64="U8VaiP67BljmtlYrWbolJgrX6eU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBg5akCOqt6MVjBWOrbQib7SZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmBSlnStv2t1VaWl5ZXSuvVzY2t7Z3qrt79yrJJKEuSXgiOwFWlDNBXc00p51UUhwHnLaD4fXEbz9RqVgi7vQopV6MI8FCRrA20uNp6Ee9ExT5D361ZtftKdAicQpSgwItv/rV6ycki6nQhGOluo6dai/HUjPC6bjSyxRNMRniiHYNFTimysunF4/RkVH6KEykKaHRVP09keNYqVEcmM4Y64Ga9ybif1430+GFlzORZpoKMlsUZhzpBE3eR30mKdF8ZAgmkplbERlgiYk2IVVMCM78y4vEbdQv6/btWa15VaRRhgM4hGNw4ByacAMtcIGAgGd4hTdLWS/Wu/Uxay1Zxcw+/IH1+QOypI/R</latexit><latexit sha1_base64="U8VaiP67BljmtlYrWbolJgrX6eU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBg5akCOqt6MVjBWOrbQib7SZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmBSlnStv2t1VaWl5ZXSuvVzY2t7Z3qrt79yrJJKEuSXgiOwFWlDNBXc00p51UUhwHnLaD4fXEbz9RqVgi7vQopV6MI8FCRrA20uNp6Ee9ExT5D361ZtftKdAicQpSgwItv/rV6ycki6nQhGOluo6dai/HUjPC6bjSyxRNMRniiHYNFTimysunF4/RkVH6KEykKaHRVP09keNYqVEcmM4Y64Ga9ybif1430+GFlzORZpoKMlsUZhzpBE3eR30mKdF8ZAgmkplbERlgiYk2IVVMCM78y4vEbdQv6/btWa15VaRRhgM4hGNw4ByacAMtcIGAgGd4hTdLWS/Wu/Uxay1Zxcw+/IH1+QOypI/R</latexit><latexit sha1_base64="U8VaiP67BljmtlYrWbolJgrX6eU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBg5akCOqt6MVjBWOrbQib7SZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmBSlnStv2t1VaWl5ZXSuvVzY2t7Z3qrt79yrJJKEuSXgiOwFWlDNBXc00p51UUhwHnLaD4fXEbz9RqVgi7vQopV6MI8FCRrA20uNp6Ee9ExT5D361ZtftKdAicQpSgwItv/rV6ycki6nQhGOluo6dai/HUjPC6bjSyxRNMRniiHYNFTimysunF4/RkVH6KEykKaHRVP09keNYqVEcmM4Y64Ga9ybif1430+GFlzORZpoKMlsUZhzpBE3eR30mKdF8ZAgmkplbERlgiYk2IVVMCM78y4vEbdQv6/btWa15VaRRhgM4hGNw4ByacAMtcIGAgGd4hTdLWS/Wu/Uxay1Zxcw+/IH1+QOypI/R</latexit>
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- AF in non-Abelian couplings preserved

- AF/AS in U
(1)

- H
iggs quartic vanishes (approxim

ately?) at Planck scale

- AF/AS in Yukaw
as

H
ints in truncations of RG

 flow
 from

 functional RG
 techniques 

that SM
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plete by AS quantum
 gravity fluctuations:
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- H
iggs portal to uncharged scalar dark m

atter vanishes
[AE, Ham

ada, Lum
m

a, Yam
ada, Phys.Rev. D97 (2018) no.8, 086004]
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