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<latexit sha1_base64="v/UiaipQig4WQNdpX6ik2d4HeQY=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNLJPtpl26uwm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmltfWNzq7xd2dnd2z+oHh61TZJpylo0EYnuRmCY4Iq1kKNg3VQzkJFgnWh8O/M7T0wbnqgHnKQslDBUPOYU0EpBMAQp4TEwCLpfrXl1bw53lfgFqZECzX71KxgkNJNMIRVgTM/3Ugxz0MipYNNKkBmWAh3DkPUsVSCZCfP5zVP3zCoDN060LYXuXP09kYM0ZiIj2ykBR2bZm4n/eb0M4+sw5yrNkCm6WBRnwsXEnQXgDrhmFMXEEqCa21tdOgINFG1MFRuCv/zyKmlf1H2v7t9f1ho3RRxlckJOyTnxyRVpkDvSJC1CSUqeySt5czLnxXl3PhatJaeYOSZ/4Hz+ADDakcU=</latexit><latexit sha1_base64="v/UiaipQig4WQNdpX6ik2d4HeQY=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNLJPtpl26uwm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmltfWNzq7xd2dnd2z+oHh61TZJpylo0EYnuRmCY4Iq1kKNg3VQzkJFgnWh8O/M7T0wbnqgHnKQslDBUPOYU0EpBMAQp4TEwCLpfrXl1bw53lfgFqZECzX71KxgkNJNMIRVgTM/3Ugxz0MipYNNKkBmWAh3DkPUsVSCZCfP5zVP3zCoDN060LYXuXP09kYM0ZiIj2ykBR2bZm4n/eb0M4+sw5yrNkCm6WBRnwsXEnQXgDrhmFMXEEqCa21tdOgINFG1MFRuCv/zyKmlf1H2v7t9f1ho3RRxlckJOyTnxyRVpkDvSJC1CSUqeySt5czLnxXl3PhatJaeYOSZ/4Hz+ADDakcU=</latexit><latexit sha1_base64="v/UiaipQig4WQNdpX6ik2d4HeQY=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNLJPtpl26uwm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmltfWNzq7xd2dnd2z+oHh61TZJpylo0EYnuRmCY4Iq1kKNg3VQzkJFgnWh8O/M7T0wbnqgHnKQslDBUPOYU0EpBMAQp4TEwCLpfrXl1bw53lfgFqZECzX71KxgkNJNMIRVgTM/3Ugxz0MipYNNKkBmWAh3DkPUsVSCZCfP5zVP3zCoDN060LYXuXP09kYM0ZiIj2ykBR2bZm4n/eb0M4+sw5yrNkCm6WBRnwsXEnQXgDrhmFMXEEqCa21tdOgINFG1MFRuCv/zyKmlf1H2v7t9f1ho3RRxlckJOyTnxyRVpkDvSJC1CSUqeySt5czLnxXl3PhatJaeYOSZ/4Hz+ADDakcU=</latexit><latexit sha1_base64="v/UiaipQig4WQNdpX6ik2d4HeQY=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6LHoxWMF+wFNLJPtpl26uwm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmltfWNzq7xd2dnd2z+oHh61TZJpylo0EYnuRmCY4Iq1kKNg3VQzkJFgnWh8O/M7T0wbnqgHnKQslDBUPOYU0EpBMAQp4TEwCLpfrXl1bw53lfgFqZECzX71KxgkNJNMIRVgTM/3Ugxz0MipYNNKkBmWAh3DkPUsVSCZCfP5zVP3zCoDN060LYXuXP09kYM0ZiIj2ykBR2bZm4n/eb0M4+sw5yrNkCm6WBRnwsXEnQXgDrhmFMXEEqCa21tdOgINFG1MFRuCv/zyKmlf1H2v7t9f1ho3RRxlckJOyTnxyRVpkDvSJC1CSUqeySt5czLnxXl3PhatJaeYOSZ/4Hz+ADDakcU=</latexit>

!
<latexit sha1_base64="qUg8iXI01zUDf6doeaeQGgCgJ1c=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqExTbFDFlW7HxCBnEhuWWY7tVCMRMcdWPLqd+a0n1IYp+WDHKUaCDCRLGCXWSc2uEjggvXIlqAZz+KskzEkFctR75a9uX9FMoLSUE2M6YZDaaEK0ZZTjtNTNDKaEjsgAO45KItBEk/m1U//MKX0/UdqVtP5c/T0xIcKYsYhdpyB2aJa9mfif18lsch1NmEwzi5IuFiUZ963yZ6/7faaRWj52hFDN3K0+HRJNqHUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDhEZ7hFd485b14797HorXg5TPH8Afe5w+QMY8b</latexit><latexit sha1_base64="qUg8iXI01zUDf6doeaeQGgCgJ1c=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqExTbFDFlW7HxCBnEhuWWY7tVCMRMcdWPLqd+a0n1IYp+WDHKUaCDCRLGCXWSc2uEjggvXIlqAZz+KskzEkFctR75a9uX9FMoLSUE2M6YZDaaEK0ZZTjtNTNDKaEjsgAO45KItBEk/m1U//MKX0/UdqVtP5c/T0xIcKYsYhdpyB2aJa9mfif18lsch1NmEwzi5IuFiUZ963yZ6/7faaRWj52hFDN3K0+HRJNqHUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDhEZ7hFd485b14797HorXg5TPH8Afe5w+QMY8b</latexit><latexit sha1_base64="qUg8iXI01zUDf6doeaeQGgCgJ1c=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqExTbFDFlW7HxCBnEhuWWY7tVCMRMcdWPLqd+a0n1IYp+WDHKUaCDCRLGCXWSc2uEjggvXIlqAZz+KskzEkFctR75a9uX9FMoLSUE2M6YZDaaEK0ZZTjtNTNDKaEjsgAO45KItBEk/m1U//MKX0/UdqVtP5c/T0xIcKYsYhdpyB2aJa9mfif18lsch1NmEwzi5IuFiUZ963yZ6/7faaRWj52hFDN3K0+HRJNqHUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDhEZ7hFd485b14797HorXg5TPH8Afe5w+QMY8b</latexit><latexit sha1_base64="qUg8iXI01zUDf6doeaeQGgCgJ1c=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqExTbFDFlW7HxCBnEhuWWY7tVCMRMcdWPLqd+a0n1IYp+WDHKUaCDCRLGCXWSc2uEjggvXIlqAZz+KskzEkFctR75a9uX9FMoLSUE2M6YZDaaEK0ZZTjtNTNDKaEjsgAO45KItBEk/m1U//MKX0/UdqVtP5c/T0xIcKYsYhdpyB2aJa9mfif18lsch1NmEwzi5IuFiUZ963yZ6/7faaRWj52hFDN3K0+HRJNqHUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDhEZ7hFd485b14797HorXg5TPH8Afe5w+QMY8b</latexit>



workflow

formalism derivation
Hansen & Sharpe (’14, ’15)
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3

⇤
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<latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit>

 for three-body spectroscopy 
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<latexit sha1_base64="52aL0PjG86nzGnHqi976x3mPqr8=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkiLoRim5cVrAPaEOZTCft0MkkzNyIJWTjr7hxoYhbP8Odf+M0zUJbDwwczrmvOX4suAbH+baWlldW19ZLG+XNre2dXXtvv6WjRFHWpJGIVMcnmgkuWRM4CNaJFSOhL1jbH99M/fYDU5pH8h4mMfNCMpQ84JSAkfr2YQ/YI+RzUl8QOs7SkFzVsr5dcapODrxI3IJUUIFG3/7qDSKahEwCFUTrruvE4KVEAaeCZeVeolls5pMh6xoqSci0l+aLM3xilAEOImWeBJyrvztSEmo9CX1TGRIY6XlvKv7ndRMILr2UyzgBJulsUZAIDBGepoEHXDEKYmIIoYqbWzEdEUUomMzKJgR3/suLpFWruudV9+6sUr8u4iihI3SMTpGLLlAd3aIGaiKKMvSMXtGb9WS9WO/Wx6x0ySp6DtAfWJ8/iKWXAQ==</latexit>

ma = 2
<latexit sha1_base64="Dj6vPPCnN4Bkm6UWJBya5dN7fn8=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJVEpLoRim5cVrAPaEOZTCft0MkkzNyIJWTjr7hxoYhbP8Odf+M0zUJbDwwczrmvOX4suAbH+baWlldW19ZLG+XNre2dXXtvv6WjRFHWpJGIVMcnmgkuWRM4CNaJFSOhL1jbH99M/fYDU5pH8h4mMfNCMpQ84JSAkfr2YQ/YI+RzUl8QOs7SkFzVsr5dcapODrxI3IJUUIFG3/7qDSKahEwCFUTrruvE4KVEAaeCZeVeolls5pMh6xoqSci0l+aLM3xilAEOImWeBJyrvztSEmo9CX1TGRIY6XlvKv7ndRMILr2UyzgBJulsUZAIDBGepoEHXDEKYmIIoYqbWzEdEUUomMzKJgR3/suLpHVWdWtV9+68Ur8u4iihI3SMTpGLLlAd3aIGaiKKMvSMXtGb9WS9WO/Wx6x0ySp6DtAfWJ8/jrmXBQ==</latexit>

ma = 6
<latexit sha1_base64="u8h9Uy1eONRHkKDZo18t6kt2YsE=">AAACAXicbVDLSgMxFM3UVx1fo24EN4NFcFUmLqqbYtGNywr2AW0pmTTThmYeJHfEMowbP0U3LhRx6we4dyP+jem0C209EDicc29OctxIcAWO823kFhaXllfyq+ba+sbmlrW9U1dhLCmr0VCEsukSxQQPWA04CNaMJCO+K1jDHV6M/cYNk4qHwTWMItbxST/gHqcEtNS19trAbiG7J3EFocM08UkZl9KuVXCKTgZ7nuApKZx9mOXo4cusdq3Pdi+ksc8CoIIo1cJOBJ2ESOBUsNRsx4pFOoD0WUvTgPhMdZIsObUPtdKzvVDqE4Cdqb83EuIrNfJdPekTGKhZbyz+57Vi8E47CQ+iGFhAJ0FeLGwI7XEddo9LRkGMNCFUcv1Wmw6IJBR0aaYuAc9+eZ7Uj4u4VMRXuFA5RxPk0T46QEcIoxNUQZeoimqIojv0iJ7Ri3FvPBmvxttkNGdMd3bRHxjvP2cvmn4=</latexit>

ma = 16

<latexit sha1_base64="6JBsNFZlhu3/pw9SwqioMaF35Uo=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWLkbBKu6mUMugjYVFBPOAPJbZyWwyZPbhzF0xLFva+Cs2IorYCv6Anb/hB4iTTQpNPDBwOOe+5jghZxJM81PLzMzOzS9kF3NLyyura/r6RlUGkSC0QgIeiLqDJeXMpxVgwGk9FBR7Dqc1p3869GvXVEgW+JcwCGnLw12fuYxgUJKtbzeB3kA6J3Y4Jv0kvmoX7fjcSg68djGx9bxZMFMY08Qak3xp1/yKH7/fy7b+0ewEJPKoD4RjKRuWGUIrxgIY4TTJNSNJQ7UHd2lDUR97VLbi9IDE2FNKx3ADoZ4PRqr+7oixJ+XAc1Slh6EnJ72h+J/XiMA9bsXMDyOgPhktciNuQGAMUzE6TFACfKAIJoKpWw3SwwITUNnlVAjW5JenSbVYsA4L1oWVL52gEbJoC+2gfWShI1RCZ6iMKoigW3SPntCzdqc9aC/a66g0o417NtEfaG8/NIyeiA==</latexit>

q2L1/m
2

<latexit sha1_base64="GjlBsNNUz3GnNDtBBWDwSW5bw5c=">AAACCHicbVC7SgNBFJ2NrxhfUUsLF6NgFXe3UMugjYVFBPOAvJidTJIhsw9n7oph2NLGX7ERUcRW8Afs/A0/QJxsUmjigYHDOfc1xw05k2BZn0ZqZnZufiG9mFlaXlldy65vlGUQCUJLJOCBqLpYUs58WgIGnFZDQbHnclpx+6dDv3JNhWSBfwmDkDY83PVZhxEMWmplt+tAbyCZo1yOST9WV02npc6d+MBrOnErm7PyVgJzmthjkivsWl/q8fu92Mp+1NsBiTzqA+FYyppthdBQWAAjnMaZeiRpqPfgLq1p6mOPyoZKDojNPa20zU4g9PPBTNTfHQp7Ug48V1d6GHpy0huK/3m1CDrHDcX8MALqk9GiTsRNCMxhKmabCUqADzTBRDB9q0l6WGACOruMDsGe/PI0KTt5+zBvX9i5wgkaIY220A7aRzY6QgV0hoqohAi6RffoCT0bd8aD8WK8jkpTxrhnE/2B8fYDNhaeiQ==</latexit>

q2L2/m
2

<latexit sha1_base64="GjlBsNNUz3GnNDtBBWDwSW5bw5c=">AAACCHicbVC7SgNBFJ2NrxhfUUsLF6NgFXe3UMugjYVFBPOAvJidTJIhsw9n7oph2NLGX7ERUcRW8Afs/A0/QJxsUmjigYHDOfc1xw05k2BZn0ZqZnZufiG9mFlaXlldy65vlGUQCUJLJOCBqLpYUs58WgIGnFZDQbHnclpx+6dDv3JNhWSBfwmDkDY83PVZhxEMWmplt+tAbyCZo1yOST9WV02npc6d+MBrOnErm7PyVgJzmthjkivsWl/q8fu92Mp+1NsBiTzqA+FYyppthdBQWAAjnMaZeiRpqPfgLq1p6mOPyoZKDojNPa20zU4g9PPBTNTfHQp7Ug48V1d6GHpy0huK/3m1CDrHDcX8MALqk9GiTsRNCMxhKmabCUqADzTBRDB9q0l6WGACOruMDsGe/PI0KTt5+zBvX9i5wgkaIY220A7aRzY6QgV0hoqohAi6RffoCT0bd8aD8WK8jkpTxrhnE/2B8fYDNhaeiQ==</latexit>

q2L2/m
2

<latexit sha1_base64="GjlBsNNUz3GnNDtBBWDwSW5bw5c=">AAACCHicbVC7SgNBFJ2NrxhfUUsLF6NgFXe3UMugjYVFBPOAvJidTJIhsw9n7oph2NLGX7ERUcRW8Afs/A0/QJxsUmjigYHDOfc1xw05k2BZn0ZqZnZufiG9mFlaXlldy65vlGUQCUJLJOCBqLpYUs58WgIGnFZDQbHnclpx+6dDv3JNhWSBfwmDkDY83PVZhxEMWmplt+tAbyCZo1yOST9WV02npc6d+MBrOnErm7PyVgJzmthjkivsWl/q8fu92Mp+1NsBiTzqA+FYyppthdBQWAAjnMaZeiRpqPfgLq1p6mOPyoZKDojNPa20zU4g9PPBTNTfHQp7Ug48V1d6GHpy0huK/3m1CDrHDcX8MALqk9GiTsRNCMxhKmabCUqADzTBRDB9q0l6WGACOruMDsGe/PI0KTt5+zBvX9i5wgkaIY220A7aRzY6QgV0hoqohAi6RffoCT0bd8aD8WK8jkpTxrhnE/2B8fYDNhaeiQ==</latexit>

q2L2/m
2

<latexit sha1_base64="9eKYvZfKzyXNIDMeYO0owSyU1nQ=">AAACGXicbVDLSsNAFJ34tr6iLt0MFkE3NRFRl0U3LhWsLTQhTKa3dnDycOamWEJ+w42/4saFIi515d84jV1o64GBwzn3NSdMpdDoOF/W1PTM7Nz8wmJlaXlldc1e37jWSaY4NHgiE9UKmQYpYmigQAmtVAGLQgnN8PZs6Df7oLRI4iscpOBH7CYWXcEZGimwHQ/hHss5eSgZvy3y3bsg3I/2PJ6g1wGJLMi9PlNpT9CwKAK76tScEnSSuCNSJSNcBPaH10l4FkGMXDKt266Top8zhYJLKCpepiE1i9kNtA2NWQTaz8uLCrpjlA7tJsq8GGmp/u7IWaT1IApNZcSwp8e9ofif186we+LnIk4zhJj/LOpmkmJChzHRjlDAUQ4MYVwJcyvlPaYYRxNmxYTgjn95klwf1Nyjmnt5WK2fjuJYIFtkm+wSlxyTOjknF6RBOHkgT+SFvFqP1rP1Zr3/lE5Zo55N8gfW5zcrzqGk</latexit> (q
b
/m

)
co
t
� '

b

<latexit sha1_base64="V3PdCl9VsDRyK2k22CYedXw3P04=">AAACBXicbVC7TsMwFHXKq5RXgBGGiAqpLCWpEDBWsDAWiT6kNkSO67RWnQf2DaKKsrDwKywMIMTKP7DxN7hpBmg5kqWjc+71sY8bcSbBNL+1wsLi0vJKcbW0tr6xuaVv77RkGAtCmyTkoei4WFLOAtoEBpx2IkGx73LadkeXE799T4VkYXAD44jaPh4EzGMEg5Icfb8H9AGyexKXYzJKk8qd4x77R7e11NHLZtXMYMwTKydllKPh6F+9fkhinwZAOJaya5kR2AkWwAinaakXSxqpEDygXUUD7FNpJ1l6ahwqpW94oVAnACNTf28k2Jdy7Ltq0scwlLPeRPzP68bgndsJC6IYaECmQV7MDQiNSSVGnwlKgI8VwUQw9VaDDLHABFRxJVWCNfvledKqVa3TqnV9Uq5f5HUU0R46QBVkoTNUR1eogZqIoEf0jF7Rm/akvWjv2sd0tKDlO7voD7TPH6RjmKU=</latexit>

(qb/m)2

workflow 

formalism derivation

checks of the formalism 

Hansen & Sharpe (’14, ’15)

Dawid, Islam, RB (2023)
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⇤
= 0

<latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit>

 for three-body spectroscopy 
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<latexit sha1_base64="52aL0PjG86nzGnHqi976x3mPqr8=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkiLoRim5cVrAPaEOZTCft0MkkzNyIJWTjr7hxoYhbP8Odf+M0zUJbDwwczrmvOX4suAbH+baWlldW19ZLG+XNre2dXXtvv6WjRFHWpJGIVMcnmgkuWRM4CNaJFSOhL1jbH99M/fYDU5pH8h4mMfNCMpQ84JSAkfr2YQ/YI+RzUl8QOs7SkFzVsr5dcapODrxI3IJUUIFG3/7qDSKahEwCFUTrruvE4KVEAaeCZeVeolls5pMh6xoqSci0l+aLM3xilAEOImWeBJyrvztSEmo9CX1TGRIY6XlvKv7ndRMILr2UyzgBJulsUZAIDBGepoEHXDEKYmIIoYqbWzEdEUUomMzKJgR3/suLpFWruudV9+6sUr8u4iihI3SMTpGLLlAd3aIGaiKKMvSMXtGb9WS9WO/Wx6x0ySp6DtAfWJ8/iKWXAQ==</latexit>

ma = 2
<latexit sha1_base64="Dj6vPPCnN4Bkm6UWJBya5dN7fn8=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJVEpLoRim5cVrAPaEOZTCft0MkkzNyIJWTjr7hxoYhbP8Odf+M0zUJbDwwczrmvOX4suAbH+baWlldW19ZLG+XNre2dXXtvv6WjRFHWpJGIVMcnmgkuWRM4CNaJFSOhL1jbH99M/fYDU5pH8h4mMfNCMpQ84JSAkfr2YQ/YI+RzUl8QOs7SkFzVsr5dcapODrxI3IJUUIFG3/7qDSKahEwCFUTrruvE4KVEAaeCZeVeolls5pMh6xoqSci0l+aLM3xilAEOImWeBJyrvztSEmo9CX1TGRIY6XlvKv7ndRMILr2UyzgBJulsUZAIDBGepoEHXDEKYmIIoYqbWzEdEUUomMzKJgR3/suLpHVWdWtV9+68Ur8u4iihI3SMTpGLLlAd3aIGaiKKMvSMXtGb9WS9WO/Wx6x0ySp6DtAfWJ8/jrmXBQ==</latexit>

ma = 6
<latexit sha1_base64="u8h9Uy1eONRHkKDZo18t6kt2YsE=">AAACAXicbVDLSgMxFM3UVx1fo24EN4NFcFUmLqqbYtGNywr2AW0pmTTThmYeJHfEMowbP0U3LhRx6we4dyP+jem0C209EDicc29OctxIcAWO823kFhaXllfyq+ba+sbmlrW9U1dhLCmr0VCEsukSxQQPWA04CNaMJCO+K1jDHV6M/cYNk4qHwTWMItbxST/gHqcEtNS19trAbiG7J3EFocM08UkZl9KuVXCKTgZ7nuApKZx9mOXo4cusdq3Pdi+ksc8CoIIo1cJOBJ2ESOBUsNRsx4pFOoD0WUvTgPhMdZIsObUPtdKzvVDqE4Cdqb83EuIrNfJdPekTGKhZbyz+57Vi8E47CQ+iGFhAJ0FeLGwI7XEddo9LRkGMNCFUcv1Wmw6IJBR0aaYuAc9+eZ7Uj4u4VMRXuFA5RxPk0T46QEcIoxNUQZeoimqIojv0iJ7Ri3FvPBmvxttkNGdMd3bRHxjvP2cvmn4=</latexit>

ma = 16

<latexit sha1_base64="6JBsNFZlhu3/pw9SwqioMaF35Uo=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWLkbBKu6mUMugjYVFBPOAPJbZyWwyZPbhzF0xLFva+Cs2IorYCv6Anb/hB4iTTQpNPDBwOOe+5jghZxJM81PLzMzOzS9kF3NLyyura/r6RlUGkSC0QgIeiLqDJeXMpxVgwGk9FBR7Dqc1p3869GvXVEgW+JcwCGnLw12fuYxgUJKtbzeB3kA6J3Y4Jv0kvmoX7fjcSg68djGx9bxZMFMY08Qak3xp1/yKH7/fy7b+0ewEJPKoD4RjKRuWGUIrxgIY4TTJNSNJQ7UHd2lDUR97VLbi9IDE2FNKx3ADoZ4PRqr+7oixJ+XAc1Slh6EnJ72h+J/XiMA9bsXMDyOgPhktciNuQGAMUzE6TFACfKAIJoKpWw3SwwITUNnlVAjW5JenSbVYsA4L1oWVL52gEbJoC+2gfWShI1RCZ6iMKoigW3SPntCzdqc9aC/a66g0o417NtEfaG8/NIyeiA==</latexit>
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2

<latexit sha1_base64="GjlBsNNUz3GnNDtBBWDwSW5bw5c=">AAACCHicbVC7SgNBFJ2NrxhfUUsLF6NgFXe3UMugjYVFBPOAvJidTJIhsw9n7oph2NLGX7ERUcRW8Afs/A0/QJxsUmjigYHDOfc1xw05k2BZn0ZqZnZufiG9mFlaXlldy65vlGUQCUJLJOCBqLpYUs58WgIGnFZDQbHnclpx+6dDv3JNhWSBfwmDkDY83PVZhxEMWmplt+tAbyCZo1yOST9WV02npc6d+MBrOnErm7PyVgJzmthjkivsWl/q8fu92Mp+1NsBiTzqA+FYyppthdBQWAAjnMaZeiRpqPfgLq1p6mOPyoZKDojNPa20zU4g9PPBTNTfHQp7Ug48V1d6GHpy0huK/3m1CDrHDcX8MALqk9GiTsRNCMxhKmabCUqADzTBRDB9q0l6WGACOruMDsGe/PI0KTt5+zBvX9i5wgkaIY220A7aRzY6QgV0hoqohAi6RffoCT0bd8aD8WK8jkpTxrhnE/2B8fYDNhaeiQ==</latexit>

q2L2/m
2

<latexit sha1_base64="GjlBsNNUz3GnNDtBBWDwSW5bw5c=">AAACCHicbVC7SgNBFJ2NrxhfUUsLF6NgFXe3UMugjYVFBPOAvJidTJIhsw9n7oph2NLGX7ERUcRW8Afs/A0/QJxsUmjigYHDOfc1xw05k2BZn0ZqZnZufiG9mFlaXlldy65vlGUQCUJLJOCBqLpYUs58WgIGnFZDQbHnclpx+6dDv3JNhWSBfwmDkDY83PVZhxEMWmplt+tAbyCZo1yOST9WV02npc6d+MBrOnErm7PyVgJzmthjkivsWl/q8fu92Mp+1NsBiTzqA+FYyppthdBQWAAjnMaZeiRpqPfgLq1p6mOPyoZKDojNPa20zU4g9PPBTNTfHQp7Ug48V1d6GHpy0huK/3m1CDrHDcX8MALqk9GiTsRNCMxhKmabCUqADzTBRDB9q0l6WGACOruMDsGe/PI0KTt5+zBvX9i5wgkaIY220A7aRzY6QgV0hoqohAi6RffoCT0bd8aD8WK8jkpTxrhnE/2B8fYDNhaeiQ==</latexit>

q2L2/m
2

<latexit sha1_base64="GjlBsNNUz3GnNDtBBWDwSW5bw5c=">AAACCHicbVC7SgNBFJ2NrxhfUUsLF6NgFXe3UMugjYVFBPOAvJidTJIhsw9n7oph2NLGX7ERUcRW8Afs/A0/QJxsUmjigYHDOfc1xw05k2BZn0ZqZnZufiG9mFlaXlldy65vlGUQCUJLJOCBqLpYUs58WgIGnFZDQbHnclpx+6dDv3JNhWSBfwmDkDY83PVZhxEMWmplt+tAbyCZo1yOST9WV02npc6d+MBrOnErm7PyVgJzmthjkivsWl/q8fu92Mp+1NsBiTzqA+FYyppthdBQWAAjnMaZeiRpqPfgLq1p6mOPyoZKDojNPa20zU4g9PPBTNTfHQp7Ug48V1d6GHpy0huK/3m1CDrHDcX8MALqk9GiTsRNCMxhKmabCUqADzTBRDB9q0l6WGACOruMDsGe/PI0KTt5+zBvX9i5wgkaIY220A7aRzY6QgV0hoqohAi6RffoCT0bd8aD8WK8jkpTxrhnE/2B8fYDNhaeiQ==</latexit>

q2L2/m
2

<latexit sha1_base64="9eKYvZfKzyXNIDMeYO0owSyU1nQ=">AAACGXicbVDLSsNAFJ34tr6iLt0MFkE3NRFRl0U3LhWsLTQhTKa3dnDycOamWEJ+w42/4saFIi515d84jV1o64GBwzn3NSdMpdDoOF/W1PTM7Nz8wmJlaXlldc1e37jWSaY4NHgiE9UKmQYpYmigQAmtVAGLQgnN8PZs6Df7oLRI4iscpOBH7CYWXcEZGimwHQ/hHss5eSgZvy3y3bsg3I/2PJ6g1wGJLMi9PlNpT9CwKAK76tScEnSSuCNSJSNcBPaH10l4FkGMXDKt266Top8zhYJLKCpepiE1i9kNtA2NWQTaz8uLCrpjlA7tJsq8GGmp/u7IWaT1IApNZcSwp8e9ofif186we+LnIk4zhJj/LOpmkmJChzHRjlDAUQ4MYVwJcyvlPaYYRxNmxYTgjn95klwf1Nyjmnt5WK2fjuJYIFtkm+wSlxyTOjknF6RBOHkgT+SFvFqP1rP1Zr3/lE5Zo55N8gfW5zcrzqGk</latexit> (q
b
/m

)
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� '

b

<latexit sha1_base64="V3PdCl9VsDRyK2k22CYedXw3P04=">AAACBXicbVC7TsMwFHXKq5RXgBGGiAqpLCWpEDBWsDAWiT6kNkSO67RWnQf2DaKKsrDwKywMIMTKP7DxN7hpBmg5kqWjc+71sY8bcSbBNL+1wsLi0vJKcbW0tr6xuaVv77RkGAtCmyTkoei4WFLOAtoEBpx2IkGx73LadkeXE799T4VkYXAD44jaPh4EzGMEg5Icfb8H9AGyexKXYzJKk8qd4x77R7e11NHLZtXMYMwTKydllKPh6F+9fkhinwZAOJaya5kR2AkWwAinaakXSxqpEDygXUUD7FNpJ1l6ahwqpW94oVAnACNTf28k2Jdy7Ltq0scwlLPeRPzP68bgndsJC6IYaECmQV7MDQiNSSVGnwlKgI8VwUQw9VaDDLHABFRxJVWCNfvledKqVa3TqnV9Uq5f5HUU0R46QBVkoTNUR1eogZqIoEf0jF7Rm/akvWjv2sd0tKDlO7voD7TPH6RjmKU=</latexit>
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workflow 

actual lattice QCD calculation

formalism derivation

checks of the formalism 

Hansen, RB, Edwards, Thomas, & Wilson (2020)
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<latexit sha1_base64="L63sdbplO94DJHBbRmjWxO9ttiE=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kUQY9FLx4r2A9o15JNs21okl2TrFCW/gkvHhTx6t/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWtNwK1kk0IzIUrB2Ob2Z++4lpw2N1bycJCyQZKh5xSqyTOrKf4dr0odYvV/yqPwdaJTgnFcjR6Je/eoOYppIpSwUxpov9xAYZ0ZZTwaalXmpYQuiYDFnXUUUkM0E2v3eKzpwyQFGsXSmL5urviYxIYyYydJ2S2JFZ9mbif143tdFVkHGVpJYpulgUpQLZGM2eRwOuGbVi4gihmrtbER0RTah1EZVcCHj55VXSqlWxX8V3F5X6dR5HEU7gFM4BwyXU4RYa0AQKAp7hFd68R+/Fe/c+Fq0FL585hj/wPn8AWrSPgQ==</latexit><latexit sha1_base64="L63sdbplO94DJHBbRmjWxO9ttiE=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kUQY9FLx4r2A9o15JNs21okl2TrFCW/gkvHhTx6t/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWtNwK1kk0IzIUrB2Ob2Z++4lpw2N1bycJCyQZKh5xSqyTOrKf4dr0odYvV/yqPwdaJTgnFcjR6Je/eoOYppIpSwUxpov9xAYZ0ZZTwaalXmpYQuiYDFnXUUUkM0E2v3eKzpwyQFGsXSmL5urviYxIYyYydJ2S2JFZ9mbif143tdFVkHGVpJYpulgUpQLZGM2eRwOuGbVi4gihmrtbER0RTah1EZVcCHj55VXSqlWxX8V3F5X6dR5HEU7gFM4BwyXU4RYa0AQKAp7hFd68R+/Fe/c+Fq0FL585hj/wPn8AWrSPgQ==</latexit><latexit sha1_base64="L63sdbplO94DJHBbRmjWxO9ttiE=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kUQY9FLx4r2A9o15JNs21okl2TrFCW/gkvHhTx6t/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWtNwK1kk0IzIUrB2Ob2Z++4lpw2N1bycJCyQZKh5xSqyTOrKf4dr0odYvV/yqPwdaJTgnFcjR6Je/eoOYppIpSwUxpov9xAYZ0ZZTwaalXmpYQuiYDFnXUUUkM0E2v3eKzpwyQFGsXSmL5urviYxIYyYydJ2S2JFZ9mbif143tdFVkHGVpJYpulgUpQLZGM2eRwOuGbVi4gihmrtbER0RTah1EZVcCHj55VXSqlWxX8V3F5X6dR5HEU7gFM4BwyXU4RYa0AQKAp7hFd68R+/Fe/c+Fq0FL585hj/wPn8AWrSPgQ==</latexit><latexit sha1_base64="L63sdbplO94DJHBbRmjWxO9ttiE=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kUQY9FLx4r2A9o15JNs21okl2TrFCW/gkvHhTx6t/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWtNwK1kk0IzIUrB2Ob2Z++4lpw2N1bycJCyQZKh5xSqyTOrKf4dr0odYvV/yqPwdaJTgnFcjR6Je/eoOYppIpSwUxpov9xAYZ0ZZTwaalXmpYQuiYDFnXUUUkM0E2v3eKzpwyQFGsXSmL5urviYxIYyYydJ2S2JFZ9mbif143tdFVkHGVpJYpulgUpQLZGM2eRwOuGbVi4gihmrtbER0RTah1EZVcCHj55VXSqlWxX8V3F5X6dR5HEU7gFM4BwyXU4RYa0AQKAp7hFd68R+/Fe/c+Fq0FL585hj/wPn8AWrSPgQ==</latexit>
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<latexit sha1_base64="2VoSNo42icDEIqX4T5s9dq2SGv4=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4Kpsq6LHoxWMF+wHtWrJptg1NsmuSFcrSP+HFgyJe/Tve/Dem7R609cHA470ZZuaFieDG+v63t7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1LLeCtRPNiAwFa4Wjm6nfemLa8Fjd23HCAkkGikecEuuktuxl+HzyUO2Vyn7FnwEtE5yTMuSo90pf3X5MU8mUpYIY08F+YoOMaMupYJNiNzUsIXREBqzjqCKSmSCb3TtBp07poyjWrpRFM/X3REakMWMZuk5J7NAselPxP6+T2ugqyLhKUssUnS+KUoFsjKbPoz7XjFoxdoRQzd2tiA6JJtS6iIouBLz48jJpVivYr+C7i3LtOo+jAMdwAmeA4RJqcAt1aAAFAc/wCm/eo/fivXsf89YVL585gj/wPn8AXDuPgg==</latexit><latexit sha1_base64="2VoSNo42icDEIqX4T5s9dq2SGv4=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4Kpsq6LHoxWMF+wHtWrJptg1NsmuSFcrSP+HFgyJe/Tve/Dem7R609cHA470ZZuaFieDG+v63t7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1LLeCtRPNiAwFa4Wjm6nfemLa8Fjd23HCAkkGikecEuuktuxl+HzyUO2Vyn7FnwEtE5yTMuSo90pf3X5MU8mUpYIY08F+YoOMaMupYJNiNzUsIXREBqzjqCKSmSCb3TtBp07poyjWrpRFM/X3REakMWMZuk5J7NAselPxP6+T2ugqyLhKUssUnS+KUoFsjKbPoz7XjFoxdoRQzd2tiA6JJtS6iIouBLz48jJpVivYr+C7i3LtOo+jAMdwAmeA4RJqcAt1aAAFAc/wCm/eo/fivXsf89YVL585gj/wPn8AXDuPgg==</latexit><latexit sha1_base64="2VoSNo42icDEIqX4T5s9dq2SGv4=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4Kpsq6LHoxWMF+wHtWrJptg1NsmuSFcrSP+HFgyJe/Tve/Dem7R609cHA470ZZuaFieDG+v63t7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1LLeCtRPNiAwFa4Wjm6nfemLa8Fjd23HCAkkGikecEuuktuxl+HzyUO2Vyn7FnwEtE5yTMuSo90pf3X5MU8mUpYIY08F+YoOMaMupYJNiNzUsIXREBqzjqCKSmSCb3TtBp07poyjWrpRFM/X3REakMWMZuk5J7NAselPxP6+T2ugqyLhKUssUnS+KUoFsjKbPoz7XjFoxdoRQzd2tiA6JJtS6iIouBLz48jJpVivYr+C7i3LtOo+jAMdwAmeA4RJqcAt1aAAFAc/wCm/eo/fivXsf89YVL585gj/wPn8AXDuPgg==</latexit><latexit sha1_base64="2VoSNo42icDEIqX4T5s9dq2SGv4=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4Kpsq6LHoxWMF+wHtWrJptg1NsmuSFcrSP+HFgyJe/Tve/Dem7R609cHA470ZZuaFieDG+v63t7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1LLeCtRPNiAwFa4Wjm6nfemLa8Fjd23HCAkkGikecEuuktuxl+HzyUO2Vyn7FnwEtE5yTMuSo90pf3X5MU8mUpYIY08F+YoOMaMupYJNiNzUsIXREBqzjqCKSmSCb3TtBp07poyjWrpRFM/X3REakMWMZuk5J7NAselPxP6+T2ugqyLhKUssUnS+KUoFsjKbPoz7XjFoxdoRQzd2tiA6JJtS6iIouBLz48jJpVivYr+C7i3LtOo+jAMdwAmeA4RJqcAt1aAAFAc/wCm/eo/fivXsf89YVL585gj/wPn8AXDuPgg==</latexit>

m2
12

<latexit sha1_base64="L63sdbplO94DJHBbRmjWxO9ttiE=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kUQY9FLx4r2A9o15JNs21okl2TrFCW/gkvHhTx6t/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWtNwK1kk0IzIUrB2Ob2Z++4lpw2N1bycJCyQZKh5xSqyTOrKf4dr0odYvV/yqPwdaJTgnFcjR6Je/eoOYppIpSwUxpov9xAYZ0ZZTwaalXmpYQuiYDFnXUUUkM0E2v3eKzpwyQFGsXSmL5urviYxIYyYydJ2S2JFZ9mbif143tdFVkHGVpJYpulgUpQLZGM2eRwOuGbVi4gihmrtbER0RTah1EZVcCHj55VXSqlWxX8V3F5X6dR5HEU7gFM4BwyXU4RYa0AQKAp7hFd68R+/Fe/c+Fq0FL585hj/wPn8AWrSPgQ==</latexit><latexit sha1_base64="L63sdbplO94DJHBbRmjWxO9ttiE=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kUQY9FLx4r2A9o15JNs21okl2TrFCW/gkvHhTx6t/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWtNwK1kk0IzIUrB2Ob2Z++4lpw2N1bycJCyQZKh5xSqyTOrKf4dr0odYvV/yqPwdaJTgnFcjR6Je/eoOYppIpSwUxpov9xAYZ0ZZTwaalXmpYQuiYDFnXUUUkM0E2v3eKzpwyQFGsXSmL5urviYxIYyYydJ2S2JFZ9mbif143tdFVkHGVpJYpulgUpQLZGM2eRwOuGbVi4gihmrtbER0RTah1EZVcCHj55VXSqlWxX8V3F5X6dR5HEU7gFM4BwyXU4RYa0AQKAp7hFd68R+/Fe/c+Fq0FL585hj/wPn8AWrSPgQ==</latexit><latexit sha1_base64="L63sdbplO94DJHBbRmjWxO9ttiE=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kUQY9FLx4r2A9o15JNs21okl2TrFCW/gkvHhTx6t/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWtNwK1kk0IzIUrB2Ob2Z++4lpw2N1bycJCyQZKh5xSqyTOrKf4dr0odYvV/yqPwdaJTgnFcjR6Je/eoOYppIpSwUxpov9xAYZ0ZZTwaalXmpYQuiYDFnXUUUkM0E2v3eKzpwyQFGsXSmL5urviYxIYyYydJ2S2JFZ9mbif143tdFVkHGVpJYpulgUpQLZGM2eRwOuGbVi4gihmrtbER0RTah1EZVcCHj55VXSqlWxX8V3F5X6dR5HEU7gFM4BwyXU4RYa0AQKAp7hFd68R+/Fe/c+Fq0FL585hj/wPn8AWrSPgQ==</latexit><latexit sha1_base64="L63sdbplO94DJHBbRmjWxO9ttiE=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kUQY9FLx4r2A9o15JNs21okl2TrFCW/gkvHhTx6t/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWtNwK1kk0IzIUrB2Ob2Z++4lpw2N1bycJCyQZKh5xSqyTOrKf4dr0odYvV/yqPwdaJTgnFcjR6Je/eoOYppIpSwUxpov9xAYZ0ZZTwaalXmpYQuiYDFnXUUUkM0E2v3eKzpwyQFGsXSmL5urviYxIYyYydJ2S2JFZ9mbif143tdFVkHGVpJYpulgUpQLZGM2eRwOuGbVi4gihmrtbER0RTah1EZVcCHj55VXSqlWxX8V3F5X6dR5HEU7gFM4BwyXU4RYa0AQKAp7hFd68R+/Fe/c+Fq0FL585hj/wPn8AWrSPgQ==</latexit>

m2
13

<latexit sha1_base64="2VoSNo42icDEIqX4T5s9dq2SGv4=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4Kpsq6LHoxWMF+wHtWrJptg1NsmuSFcrSP+HFgyJe/Tve/Dem7R609cHA470ZZuaFieDG+v63t7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1LLeCtRPNiAwFa4Wjm6nfemLa8Fjd23HCAkkGikecEuuktuxl+HzyUO2Vyn7FnwEtE5yTMuSo90pf3X5MU8mUpYIY08F+YoOMaMupYJNiNzUsIXREBqzjqCKSmSCb3TtBp07poyjWrpRFM/X3REakMWMZuk5J7NAselPxP6+T2ugqyLhKUssUnS+KUoFsjKbPoz7XjFoxdoRQzd2tiA6JJtS6iIouBLz48jJpVivYr+C7i3LtOo+jAMdwAmeA4RJqcAt1aAAFAc/wCm/eo/fivXsf89YVL585gj/wPn8AXDuPgg==</latexit><latexit sha1_base64="2VoSNo42icDEIqX4T5s9dq2SGv4=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4Kpsq6LHoxWMF+wHtWrJptg1NsmuSFcrSP+HFgyJe/Tve/Dem7R609cHA470ZZuaFieDG+v63t7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1LLeCtRPNiAwFa4Wjm6nfemLa8Fjd23HCAkkGikecEuuktuxl+HzyUO2Vyn7FnwEtE5yTMuSo90pf3X5MU8mUpYIY08F+YoOMaMupYJNiNzUsIXREBqzjqCKSmSCb3TtBp07poyjWrpRFM/X3REakMWMZuk5J7NAselPxP6+T2ugqyLhKUssUnS+KUoFsjKbPoz7XjFoxdoRQzd2tiA6JJtS6iIouBLz48jJpVivYr+C7i3LtOo+jAMdwAmeA4RJqcAt1aAAFAc/wCm/eo/fivXsf89YVL585gj/wPn8AXDuPgg==</latexit><latexit sha1_base64="2VoSNo42icDEIqX4T5s9dq2SGv4=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4Kpsq6LHoxWMF+wHtWrJptg1NsmuSFcrSP+HFgyJe/Tve/Dem7R609cHA470ZZuaFieDG+v63t7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1LLeCtRPNiAwFa4Wjm6nfemLa8Fjd23HCAkkGikecEuuktuxl+HzyUO2Vyn7FnwEtE5yTMuSo90pf3X5MU8mUpYIY08F+YoOMaMupYJNiNzUsIXREBqzjqCKSmSCb3TtBp07poyjWrpRFM/X3REakMWMZuk5J7NAselPxP6+T2ugqyLhKUssUnS+KUoFsjKbPoz7XjFoxdoRQzd2tiA6JJtS6iIouBLz48jJpVivYr+C7i3LtOo+jAMdwAmeA4RJqcAt1aAAFAc/wCm/eo/fivXsf89YVL585gj/wPn8AXDuPgg==</latexit><latexit sha1_base64="2VoSNo42icDEIqX4T5s9dq2SGv4=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4Kpsq6LHoxWMF+wHtWrJptg1NsmuSFcrSP+HFgyJe/Tve/Dem7R609cHA470ZZuaFieDG+v63t7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1LLeCtRPNiAwFa4Wjm6nfemLa8Fjd23HCAkkGikecEuuktuxl+HzyUO2Vyn7FnwEtE5yTMuSo90pf3X5MU8mUpYIY08F+YoOMaMupYJNiNzUsIXREBqzjqCKSmSCb3TtBp07poyjWrpRFM/X3REakMWMZuk5J7NAselPxP6+T2ugqyLhKUssUnS+KUoFsjKbPoz7XjFoxdoRQzd2tiA6JJtS6iIouBLz48jJpVivYr+C7i3LtOo+jAMdwAmeA4RJqcAt1aAAFAc/wCm/eo/fivXsf89YVL585gj/wPn8AXDuPgg==</latexit>

Hansen & Sharpe (’14, ’15)

Dawid, Islam, RB (2023)

det
⇥
K3 + F�1

3

⇤
= 0

<latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit>

 for three-body spectroscopy 



iD = iM2iGiM2 +

Z
iM2iG iD

<latexit sha1_base64="dBuKdgWU8DBWzEl7HxN1sLqGnkg=">AAACRXicbVDNS8MwHE3n16xfVY9egkMQlNEOQS/C0IFehAnuA9ZS0izbwtIPklQYpf+cF+/e/A+8eFDEq6ZbkbntQeDlvd+PvDwvYlRI03zVCkvLK6trxXV9Y3Nre8fY3WuKMOaYNHDIQt72kCCMBqQhqWSkHXGCfI+Rlje8zvzWI+GChsGDHEXE8VE/oD2KkVSSa9jU9pEcYMSSWgovIYV/97vUrUB6MyvpJ9CmgVwwaZ9Oi7VUd42SWTbHgPPEykkJ5Ki7xovdDXHsk0BihoToWGYknQRxSTEjqW7HgkQID1GfdBQNkE+Ek4xbSOGRUrqwF3J1VL6xOr2RIF+Ike+pySyjmPUycZHXiWXvwkloEMWSBHjyUC9mUIYwqxR2KSdYspEiCHOqskI8QBxhqYrPSrBmvzxPmpWyZZat+7NS9SqvowgOwCE4BhY4B1VwC+qgATB4Am/gA3xqz9q79qV9T0YLWr6zD/5B+/kFlUSv4w==</latexit><latexit sha1_base64="dBuKdgWU8DBWzEl7HxN1sLqGnkg=">AAACRXicbVDNS8MwHE3n16xfVY9egkMQlNEOQS/C0IFehAnuA9ZS0izbwtIPklQYpf+cF+/e/A+8eFDEq6ZbkbntQeDlvd+PvDwvYlRI03zVCkvLK6trxXV9Y3Nre8fY3WuKMOaYNHDIQt72kCCMBqQhqWSkHXGCfI+Rlje8zvzWI+GChsGDHEXE8VE/oD2KkVSSa9jU9pEcYMSSWgovIYV/97vUrUB6MyvpJ9CmgVwwaZ9Oi7VUd42SWTbHgPPEykkJ5Ki7xovdDXHsk0BihoToWGYknQRxSTEjqW7HgkQID1GfdBQNkE+Ek4xbSOGRUrqwF3J1VL6xOr2RIF+Ike+pySyjmPUycZHXiWXvwkloEMWSBHjyUC9mUIYwqxR2KSdYspEiCHOqskI8QBxhqYrPSrBmvzxPmpWyZZat+7NS9SqvowgOwCE4BhY4B1VwC+qgATB4Am/gA3xqz9q79qV9T0YLWr6zD/5B+/kFlUSv4w==</latexit><latexit sha1_base64="dBuKdgWU8DBWzEl7HxN1sLqGnkg=">AAACRXicbVDNS8MwHE3n16xfVY9egkMQlNEOQS/C0IFehAnuA9ZS0izbwtIPklQYpf+cF+/e/A+8eFDEq6ZbkbntQeDlvd+PvDwvYlRI03zVCkvLK6trxXV9Y3Nre8fY3WuKMOaYNHDIQt72kCCMBqQhqWSkHXGCfI+Rlje8zvzWI+GChsGDHEXE8VE/oD2KkVSSa9jU9pEcYMSSWgovIYV/97vUrUB6MyvpJ9CmgVwwaZ9Oi7VUd42SWTbHgPPEykkJ5Ki7xovdDXHsk0BihoToWGYknQRxSTEjqW7HgkQID1GfdBQNkE+Ek4xbSOGRUrqwF3J1VL6xOr2RIF+Ike+pySyjmPUycZHXiWXvwkloEMWSBHjyUC9mUIYwqxR2KSdYspEiCHOqskI8QBxhqYrPSrBmvzxPmpWyZZat+7NS9SqvowgOwCE4BhY4B1VwC+qgATB4Am/gA3xqz9q79qV9T0YLWr6zD/5B+/kFlUSv4w==</latexit><latexit sha1_base64="dBuKdgWU8DBWzEl7HxN1sLqGnkg=">AAACRXicbVDNS8MwHE3n16xfVY9egkMQlNEOQS/C0IFehAnuA9ZS0izbwtIPklQYpf+cF+/e/A+8eFDEq6ZbkbntQeDlvd+PvDwvYlRI03zVCkvLK6trxXV9Y3Nre8fY3WuKMOaYNHDIQt72kCCMBqQhqWSkHXGCfI+Rlje8zvzWI+GChsGDHEXE8VE/oD2KkVSSa9jU9pEcYMSSWgovIYV/97vUrUB6MyvpJ9CmgVwwaZ9Oi7VUd42SWTbHgPPEykkJ5Ki7xovdDXHsk0BihoToWGYknQRxSTEjqW7HgkQID1GfdBQNkE+Ek4xbSOGRUrqwF3J1VL6xOr2RIF+Ike+pySyjmPUycZHXiWXvwkloEMWSBHjyUC9mUIYwqxR2KSdYspEiCHOqskI8QBxhqYrPSrBmvzxPmpWyZZat+7NS9SqvowgOwCE4BhY4B1VwC+qgATB4Am/gA3xqz9q79qV9T0YLWr6zD/5B+/kFlUSv4w==</latexit>

satisfies an integral equations

=

<latexit sha1_base64="U0123CLV5CrhuTeuTy/P85HjYQY="></latexit>

iM3 =
<latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit><latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit><latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit><latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit>

iD + iL 1

K�1
3 + F1

3

L
<latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit><latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit><latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit><latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit>

formalism for , …γ⋆ → 3π

Hansen & Sharpe (’14, ’15)

Romero-López, Hansen, & Sharpe (’21)



=

<latexit sha1_base64="U0123CLV5CrhuTeuTy/P85HjYQY="></latexit>

det
⇥
K3 + F�1

3

⇤
= 0

<latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit>

F
<latexit sha1_base64="XvgYsk2NHkqUzglyBmFxCmdiqk4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmnGMyg==</latexit><latexit sha1_base64="XvgYsk2NHkqUzglyBmFxCmdiqk4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmnGMyg==</latexit><latexit sha1_base64="XvgYsk2NHkqUzglyBmFxCmdiqk4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmnGMyg==</latexit><latexit sha1_base64="XvgYsk2NHkqUzglyBmFxCmdiqk4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmnGMyg==</latexit>

[F3]kp =
1

L3


F

3
� F

1

1/(2!K2) + F +G
F

�

kp
<latexit sha1_base64="OnlH8XGcp/o1D4eAXIi5tYuPvSc="></latexit><latexit sha1_base64="OnlH8XGcp/o1D4eAXIi5tYuPvSc="></latexit><latexit sha1_base64="OnlH8XGcp/o1D4eAXIi5tYuPvSc="></latexit><latexit sha1_base64="OnlH8XGcp/o1D4eAXIi5tYuPvSc="></latexit>

iM3 =
<latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit><latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit><latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit><latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit>

iD + iL 1

K�1
3 + F1

3

L
<latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit><latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit><latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit><latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit>

formalism for , …γ⋆ → 3π

Hansen & Sharpe (’14, ’15)

Romero-López, Hansen, & Sharpe (’21)
infinite volume finite volume



formalism for , …γ⋆ → 3π

=

<latexit sha1_base64="U0123CLV5CrhuTeuTy/P85HjYQY="></latexit>

iM3 =
<latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit><latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit><latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit><latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit> det

⇥
K3 + F�1

3

⇤
= 0

<latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit>

[F3]kp =
1

L3


F

3
� F

1

1/(2!K2) + F +G
F

�

kp
<latexit sha1_base64="OnlH8XGcp/o1D4eAXIi5tYuPvSc="></latexit><latexit sha1_base64="OnlH8XGcp/o1D4eAXIi5tYuPvSc="></latexit><latexit sha1_base64="OnlH8XGcp/o1D4eAXIi5tYuPvSc="></latexit><latexit sha1_base64="OnlH8XGcp/o1D4eAXIi5tYuPvSc="></latexit>

=

<latexit sha1_base64="U0123CLV5CrhuTeuTy/P85HjYQY="></latexit>

= iA

✓
1

3
�M2⇢̃+

Z
iDi⇢̃

◆

<latexit sha1_base64="MqoTFi3yeLTU0P084yYGDykH3lM="></latexit><latexit sha1_base64="MqoTFi3yeLTU0P084yYGDykH3lM="></latexit><latexit sha1_base64="MqoTFi3yeLTU0P084yYGDykH3lM="></latexit><latexit sha1_base64="MqoTFi3yeLTU0P084yYGDykH3lM="></latexit>

iT3 =
<latexit sha1_base64="dHxihsVAOBD5WpQQtdsqYODF41k=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokKuhGKblxW6AvaECbTSTt0MgkzE6XEfoobF4q49Uvc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm6Wt8vbO7t6+XTloqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY3+Z+54FKxWLR1JOEehEeChYygrWRfLvC+hHWI4J51pz656h87dtVp+bMgJaJW5AqFGj49ld/EJM0okITjpXquU6ivQxLzQin03I/VTTBZIyHtGeowBFVXjaLPkUnRhmgMJbmCY1m6u+NDEdKTaLATOY51aKXi/95vVSHV17GRJJqKsj8UJhypGOU94AGTFKi+cQQTCQzWREZYYmJNm2VTQnu4peXSfus5jo19/6iWr8p6ijBERzDKbhwCXW4gwa0gMAjPMMrvFlP1ov1bn3MR1esYucQ/sD6/AEbS5M5</latexit><latexit sha1_base64="dHxihsVAOBD5WpQQtdsqYODF41k=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokKuhGKblxW6AvaECbTSTt0MgkzE6XEfoobF4q49Uvc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm6Wt8vbO7t6+XTloqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY3+Z+54FKxWLR1JOEehEeChYygrWRfLvC+hHWI4J51pz656h87dtVp+bMgJaJW5AqFGj49ld/EJM0okITjpXquU6ivQxLzQin03I/VTTBZIyHtGeowBFVXjaLPkUnRhmgMJbmCY1m6u+NDEdKTaLATOY51aKXi/95vVSHV17GRJJqKsj8UJhypGOU94AGTFKi+cQQTCQzWREZYYmJNm2VTQnu4peXSfus5jo19/6iWr8p6ijBERzDKbhwCXW4gwa0gMAjPMMrvFlP1ov1bn3MR1esYucQ/sD6/AEbS5M5</latexit><latexit sha1_base64="dHxihsVAOBD5WpQQtdsqYODF41k=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokKuhGKblxW6AvaECbTSTt0MgkzE6XEfoobF4q49Uvc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm6Wt8vbO7t6+XTloqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY3+Z+54FKxWLR1JOEehEeChYygrWRfLvC+hHWI4J51pz656h87dtVp+bMgJaJW5AqFGj49ld/EJM0okITjpXquU6ivQxLzQin03I/VTTBZIyHtGeowBFVXjaLPkUnRhmgMJbmCY1m6u+NDEdKTaLATOY51aKXi/95vVSHV17GRJJqKsj8UJhypGOU94AGTFKi+cQQTCQzWREZYYmJNm2VTQnu4peXSfus5jo19/6iWr8p6ijBERzDKbhwCXW4gwa0gMAjPMMrvFlP1ov1bn3MR1esYucQ/sD6/AEbS5M5</latexit><latexit sha1_base64="dHxihsVAOBD5WpQQtdsqYODF41k=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokKuhGKblxW6AvaECbTSTt0MgkzE6XEfoobF4q49Uvc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm6Wt8vbO7t6+XTloqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY3+Z+54FKxWLR1JOEehEeChYygrWRfLvC+hHWI4J51pz656h87dtVp+bMgJaJW5AqFGj49ld/EJM0okITjpXquU6ivQxLzQin03I/VTTBZIyHtGeowBFVXjaLPkUnRhmgMJbmCY1m6u+NDEdKTaLATOY51aKXi/95vVSHV17GRJJqKsj8UJhypGOU94AGTFKi+cQQTCQzWREZYYmJNm2VTQnu4peXSfus5jo19/6iWr8p6ijBERzDKbhwCXW4gwa0gMAjPMMrvFlP1ov1bn3MR1esYucQ/sD6/AEbS5M5</latexit>

iD + iL 1

K�1
3 + F1

3

L
<latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit><latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit><latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit><latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit>

+O(K3)
<latexit sha1_base64="LQ/mE6/8J3sT3yXlDGX3aT6rwII=">AAACBHicbZDLSsNAFIZPvNZ6i7rsJliEilASFXRZdCO4sIK9QBvCZDpph04mYWYilNCFG1/FjQtF3PoQ7nwbJ20Qbf1h4OM/5zDn/H7MqFS2/WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vAyq7fuiZA04ndqFBM3RH1OA4qR0pZnlo66IVIDjFh6M6788PXYOzn0zLJdtSey5sHJoQy56p752e1FOAkJV5ghKTuOHSs3RUJRzMi42E0kiREeoj7paOQoJNJNJ0eMrQPt9KwgEvpxZU3c3xMpCqUchb7uzLaUs7XM/K/WSVRw7qaUx4kiHE8/ChJmqcjKErF6VBCs2EgDwoLqXS08QAJhpXMr6hCc2ZPnoXlcdeyqc3tarl3kcRSgBPtQAQfOoAZXUIcGYHiAJ3iBV+PReDbejPdp64KRz+zBHxkf3x7Dl70=</latexit><latexit sha1_base64="LQ/mE6/8J3sT3yXlDGX3aT6rwII=">AAACBHicbZDLSsNAFIZPvNZ6i7rsJliEilASFXRZdCO4sIK9QBvCZDpph04mYWYilNCFG1/FjQtF3PoQ7nwbJ20Qbf1h4OM/5zDn/H7MqFS2/WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vAyq7fuiZA04ndqFBM3RH1OA4qR0pZnlo66IVIDjFh6M6788PXYOzn0zLJdtSey5sHJoQy56p752e1FOAkJV5ghKTuOHSs3RUJRzMi42E0kiREeoj7paOQoJNJNJ0eMrQPt9KwgEvpxZU3c3xMpCqUchb7uzLaUs7XM/K/WSVRw7qaUx4kiHE8/ChJmqcjKErF6VBCs2EgDwoLqXS08QAJhpXMr6hCc2ZPnoXlcdeyqc3tarl3kcRSgBPtQAQfOoAZXUIcGYHiAJ3iBV+PReDbejPdp64KRz+zBHxkf3x7Dl70=</latexit><latexit sha1_base64="LQ/mE6/8J3sT3yXlDGX3aT6rwII=">AAACBHicbZDLSsNAFIZPvNZ6i7rsJliEilASFXRZdCO4sIK9QBvCZDpph04mYWYilNCFG1/FjQtF3PoQ7nwbJ20Qbf1h4OM/5zDn/H7MqFS2/WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vAyq7fuiZA04ndqFBM3RH1OA4qR0pZnlo66IVIDjFh6M6788PXYOzn0zLJdtSey5sHJoQy56p752e1FOAkJV5ghKTuOHSs3RUJRzMi42E0kiREeoj7paOQoJNJNJ0eMrQPt9KwgEvpxZU3c3xMpCqUchb7uzLaUs7XM/K/WSVRw7qaUx4kiHE8/ChJmqcjKErF6VBCs2EgDwoLqXS08QAJhpXMr6hCc2ZPnoXlcdeyqc3tarl3kcRSgBPtQAQfOoAZXUIcGYHiAJ3iBV+PReDbejPdp64KRz+zBHxkf3x7Dl70=</latexit><latexit sha1_base64="LQ/mE6/8J3sT3yXlDGX3aT6rwII=">AAACBHicbZDLSsNAFIZPvNZ6i7rsJliEilASFXRZdCO4sIK9QBvCZDpph04mYWYilNCFG1/FjQtF3PoQ7nwbJ20Qbf1h4OM/5zDn/H7MqFS2/WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vAyq7fuiZA04ndqFBM3RH1OA4qR0pZnlo66IVIDjFh6M6788PXYOzn0zLJdtSey5sHJoQy56p752e1FOAkJV5ghKTuOHSs3RUJRzMi42E0kiREeoj7paOQoJNJNJ0eMrQPt9KwgEvpxZU3c3xMpCqUchb7uzLaUs7XM/K/WSVRw7qaUx4kiHE8/ChJmqcjKErF6VBCs2EgDwoLqXS08QAJhpXMr6hCc2ZPnoXlcdeyqc3tarl3kcRSgBPtQAQfOoAZXUIcGYHiAJ3iBV+PReDbejPdp64KRz+zBHxkf3x7Dl70=</latexit>

Hansen & Sharpe (’14, ’15)

Romero-López, Hansen, & Sharpe (’21)
infinite volume finite volume



Hansen & Sharpe (’14, ’15)

Romero-López, Hansen, & Sharpe (’21)

=

<latexit sha1_base64="U0123CLV5CrhuTeuTy/P85HjYQY="></latexit>

iM3 =
<latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit><latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit><latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit><latexit sha1_base64="2UMyFVxYQRVpXK5t921JUQXjvIA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyVRQTdC0Y0boYJ9QBvCZDpph04mYWYi1NAvceNCEbd+ijv/xkmbhbYeGDiccy/3zAkSzpR2nG+rtLK6tr5R3qxsbe/sVu29/baKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFN7nceqVQsFg96klAvwkPBQkawNpJvV1k/wnpEMM/upv7ZlW/XnLozA1ombkFqUKDp21/9QUzSiApNOFaq5zqJ9jIsNSOcTiv9VNEEkzEe0p6hAkdUedks+BQdG2WAwliaJzSaqb83MhwpNYkCM5mnVIteLv7n9VIdXnoZE0mqqSDzQ2HKkY5R3gIaMEmJ5hNDMJHMZEVkhCUm2nRVMSW4i19eJu3TuuvU3fvzWuO6qKMMh3AEJ+DCBTTgFprQAgIpPMMrvFlP1ov1bn3MR0tWsXMAf2B9/gB7WJL0</latexit> det

⇥
K3 + F�1

3

⇤
= 0

<latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit><latexit sha1_base64="fL2nBKXjZSpwxztGS9ReJ5AJII4=">AAACFHicbVBNS8NAEN3U7/pV9eglWAShWBIV9CKIggheFGwtJDFstpN26eaD3YlQQn6EF/+KFw+KePXgzX/jtubg14OBx3szzMwLUsEVWtaHUZmYnJqemZ2rzi8sLi3XVlbbKskkgxZLRCI7AVUgeAwt5Cigk0qgUSDgOhicjPzrW5CKJ/EVDlPwItqLecgZRS35tYbbBXQFhOi4EcU+oyI/L/x8t2ic+rs3+bZduJL3+ugdWn6tbjWtMcy/xC5JnZS48GvvbjdhWQQxMkGVcmwrRS+nEjkTUFTdTEFK2YD2wNE0phEoLx8/VZibWumaYSJ1xWiO1e8TOY2UGkaB7hwdrn57I/E/z8kwPPByHqcZQsy+FoWZMDExRwmZXS6BoRhqQpnk+laT9amkDHWOVR2C/fvlv6S907Stpn25Vz86LuOYJetkg2wRm+yTI3JGLkiLMHJHHsgTeTbujUfjxXj9aq0Y5cwa+QHj7RNTJp5S</latexit>

[F3]kp =
1

L3


F

3
� F

1

1/(2!K2) + F +G
F

�

kp
<latexit sha1_base64="OnlH8XGcp/o1D4eAXIi5tYuPvSc="></latexit><latexit sha1_base64="OnlH8XGcp/o1D4eAXIi5tYuPvSc="></latexit><latexit sha1_base64="OnlH8XGcp/o1D4eAXIi5tYuPvSc="></latexit><latexit sha1_base64="OnlH8XGcp/o1D4eAXIi5tYuPvSc="></latexit>

=

<latexit sha1_base64="U0123CLV5CrhuTeuTy/P85HjYQY="></latexit>

= iA

✓
1

3
�M2⇢̃+

Z
iDi⇢̃

◆

<latexit sha1_base64="MqoTFi3yeLTU0P084yYGDykH3lM="></latexit><latexit sha1_base64="MqoTFi3yeLTU0P084yYGDykH3lM="></latexit><latexit sha1_base64="MqoTFi3yeLTU0P084yYGDykH3lM="></latexit><latexit sha1_base64="MqoTFi3yeLTU0P084yYGDykH3lM="></latexit>

iT3 =
<latexit sha1_base64="dHxihsVAOBD5WpQQtdsqYODF41k=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokKuhGKblxW6AvaECbTSTt0MgkzE6XEfoobF4q49Uvc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm6Wt8vbO7t6+XTloqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY3+Z+54FKxWLR1JOEehEeChYygrWRfLvC+hHWI4J51pz656h87dtVp+bMgJaJW5AqFGj49ld/EJM0okITjpXquU6ivQxLzQin03I/VTTBZIyHtGeowBFVXjaLPkUnRhmgMJbmCY1m6u+NDEdKTaLATOY51aKXi/95vVSHV17GRJJqKsj8UJhypGOU94AGTFKi+cQQTCQzWREZYYmJNm2VTQnu4peXSfus5jo19/6iWr8p6ijBERzDKbhwCXW4gwa0gMAjPMMrvFlP1ov1bn3MR1esYucQ/sD6/AEbS5M5</latexit><latexit sha1_base64="dHxihsVAOBD5WpQQtdsqYODF41k=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokKuhGKblxW6AvaECbTSTt0MgkzE6XEfoobF4q49Uvc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm6Wt8vbO7t6+XTloqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY3+Z+54FKxWLR1JOEehEeChYygrWRfLvC+hHWI4J51pz656h87dtVp+bMgJaJW5AqFGj49ld/EJM0okITjpXquU6ivQxLzQin03I/VTTBZIyHtGeowBFVXjaLPkUnRhmgMJbmCY1m6u+NDEdKTaLATOY51aKXi/95vVSHV17GRJJqKsj8UJhypGOU94AGTFKi+cQQTCQzWREZYYmJNm2VTQnu4peXSfus5jo19/6iWr8p6ijBERzDKbhwCXW4gwa0gMAjPMMrvFlP1ov1bn3MR1esYucQ/sD6/AEbS5M5</latexit><latexit sha1_base64="dHxihsVAOBD5WpQQtdsqYODF41k=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokKuhGKblxW6AvaECbTSTt0MgkzE6XEfoobF4q49Uvc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm6Wt8vbO7t6+XTloqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY3+Z+54FKxWLR1JOEehEeChYygrWRfLvC+hHWI4J51pz656h87dtVp+bMgJaJW5AqFGj49ld/EJM0okITjpXquU6ivQxLzQin03I/VTTBZIyHtGeowBFVXjaLPkUnRhmgMJbmCY1m6u+NDEdKTaLATOY51aKXi/95vVSHV17GRJJqKsj8UJhypGOU94AGTFKi+cQQTCQzWREZYYmJNm2VTQnu4peXSfus5jo19/6iWr8p6ijBERzDKbhwCXW4gwa0gMAjPMMrvFlP1ov1bn3MR1esYucQ/sD6/AEbS5M5</latexit><latexit sha1_base64="dHxihsVAOBD5WpQQtdsqYODF41k=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokKuhGKblxW6AvaECbTSTt0MgkzE6XEfoobF4q49Uvc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm6Wt8vbO7t6+XTloqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY3+Z+54FKxWLR1JOEehEeChYygrWRfLvC+hHWI4J51pz656h87dtVp+bMgJaJW5AqFGj49ld/EJM0okITjpXquU6ivQxLzQin03I/VTTBZIyHtGeowBFVXjaLPkUnRhmgMJbmCY1m6u+NDEdKTaLATOY51aKXi/95vVSHV17GRJJqKsj8UJhypGOU94AGTFKi+cQQTCQzWREZYYmJNm2VTQnu4peXSfus5jo19/6iWr8p6ijBERzDKbhwCXW4gwa0gMAjPMMrvFlP1ov1bn3MR1esYucQ/sD6/AEbS5M5</latexit>

+O(K3)
<latexit sha1_base64="LQ/mE6/8J3sT3yXlDGX3aT6rwII=">AAACBHicbZDLSsNAFIZPvNZ6i7rsJliEilASFXRZdCO4sIK9QBvCZDpph04mYWYilNCFG1/FjQtF3PoQ7nwbJ20Qbf1h4OM/5zDn/H7MqFS2/WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vAyq7fuiZA04ndqFBM3RH1OA4qR0pZnlo66IVIDjFh6M6788PXYOzn0zLJdtSey5sHJoQy56p752e1FOAkJV5ghKTuOHSs3RUJRzMi42E0kiREeoj7paOQoJNJNJ0eMrQPt9KwgEvpxZU3c3xMpCqUchb7uzLaUs7XM/K/WSVRw7qaUx4kiHE8/ChJmqcjKErF6VBCs2EgDwoLqXS08QAJhpXMr6hCc2ZPnoXlcdeyqc3tarl3kcRSgBPtQAQfOoAZXUIcGYHiAJ3iBV+PReDbejPdp64KRz+zBHxkf3x7Dl70=</latexit><latexit sha1_base64="LQ/mE6/8J3sT3yXlDGX3aT6rwII=">AAACBHicbZDLSsNAFIZPvNZ6i7rsJliEilASFXRZdCO4sIK9QBvCZDpph04mYWYilNCFG1/FjQtF3PoQ7nwbJ20Qbf1h4OM/5zDn/H7MqFS2/WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vAyq7fuiZA04ndqFBM3RH1OA4qR0pZnlo66IVIDjFh6M6788PXYOzn0zLJdtSey5sHJoQy56p752e1FOAkJV5ghKTuOHSs3RUJRzMi42E0kiREeoj7paOQoJNJNJ0eMrQPt9KwgEvpxZU3c3xMpCqUchb7uzLaUs7XM/K/WSVRw7qaUx4kiHE8/ChJmqcjKErF6VBCs2EgDwoLqXS08QAJhpXMr6hCc2ZPnoXlcdeyqc3tarl3kcRSgBPtQAQfOoAZXUIcGYHiAJ3iBV+PReDbejPdp64KRz+zBHxkf3x7Dl70=</latexit><latexit sha1_base64="LQ/mE6/8J3sT3yXlDGX3aT6rwII=">AAACBHicbZDLSsNAFIZPvNZ6i7rsJliEilASFXRZdCO4sIK9QBvCZDpph04mYWYilNCFG1/FjQtF3PoQ7nwbJ20Qbf1h4OM/5zDn/H7MqFS2/WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vAyq7fuiZA04ndqFBM3RH1OA4qR0pZnlo66IVIDjFh6M6788PXYOzn0zLJdtSey5sHJoQy56p752e1FOAkJV5ghKTuOHSs3RUJRzMi42E0kiREeoj7paOQoJNJNJ0eMrQPt9KwgEvpxZU3c3xMpCqUchb7uzLaUs7XM/K/WSVRw7qaUx4kiHE8/ChJmqcjKErF6VBCs2EgDwoLqXS08QAJhpXMr6hCc2ZPnoXlcdeyqc3tarl3kcRSgBPtQAQfOoAZXUIcGYHiAJ3iBV+PReDbejPdp64KRz+zBHxkf3x7Dl70=</latexit><latexit sha1_base64="LQ/mE6/8J3sT3yXlDGX3aT6rwII=">AAACBHicbZDLSsNAFIZPvNZ6i7rsJliEilASFXRZdCO4sIK9QBvCZDpph04mYWYilNCFG1/FjQtF3PoQ7nwbJ20Qbf1h4OM/5zDn/H7MqFS2/WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vAyq7fuiZA04ndqFBM3RH1OA4qR0pZnlo66IVIDjFh6M6788PXYOzn0zLJdtSey5sHJoQy56p752e1FOAkJV5ghKTuOHSs3RUJRzMi42E0kiREeoj7paOQoJNJNJ0eMrQPt9KwgEvpxZU3c3xMpCqUchb7uzLaUs7XM/K/WSVRw7qaUx4kiHE8/ChJmqcjKErF6VBCs2EgDwoLqXS08QAJhpXMr6hCc2ZPnoXlcdeyqc3tarl3kcRSgBPtQAQfOoAZXUIcGYHiAJ3iBV+PReDbejPdp64KRz+zBHxkf3x7Dl70=</latexit>

iD + iL 1

K�1
3 + F1

3

L
<latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit><latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit><latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit><latexit sha1_base64="C29urc2xScEHLuEAslEhqTIRRWk="></latexit>

+O(K3)
<latexit sha1_base64="LQ/mE6/8J3sT3yXlDGX3aT6rwII=">AAACBHicbZDLSsNAFIZPvNZ6i7rsJliEilASFXRZdCO4sIK9QBvCZDpph04mYWYilNCFG1/FjQtF3PoQ7nwbJ20Qbf1h4OM/5zDn/H7MqFS2/WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vAyq7fuiZA04ndqFBM3RH1OA4qR0pZnlo66IVIDjFh6M6788PXYOzn0zLJdtSey5sHJoQy56p752e1FOAkJV5ghKTuOHSs3RUJRzMi42E0kiREeoj7paOQoJNJNJ0eMrQPt9KwgEvpxZU3c3xMpCqUchb7uzLaUs7XM/K/WSVRw7qaUx4kiHE8/ChJmqcjKErF6VBCs2EgDwoLqXS08QAJhpXMr6hCc2ZPnoXlcdeyqc3tarl3kcRSgBPtQAQfOoAZXUIcGYHiAJ3iBV+PReDbejPdp64KRz+zBHxkf3x7Dl70=</latexit><latexit sha1_base64="LQ/mE6/8J3sT3yXlDGX3aT6rwII=">AAACBHicbZDLSsNAFIZPvNZ6i7rsJliEilASFXRZdCO4sIK9QBvCZDpph04mYWYilNCFG1/FjQtF3PoQ7nwbJ20Qbf1h4OM/5zDn/H7MqFS2/WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vAyq7fuiZA04ndqFBM3RH1OA4qR0pZnlo66IVIDjFh6M6788PXYOzn0zLJdtSey5sHJoQy56p752e1FOAkJV5ghKTuOHSs3RUJRzMi42E0kiREeoj7paOQoJNJNJ0eMrQPt9KwgEvpxZU3c3xMpCqUchb7uzLaUs7XM/K/WSVRw7qaUx4kiHE8/ChJmqcjKErF6VBCs2EgDwoLqXS08QAJhpXMr6hCc2ZPnoXlcdeyqc3tarl3kcRSgBPtQAQfOoAZXUIcGYHiAJ3iBV+PReDbejPdp64KRz+zBHxkf3x7Dl70=</latexit><latexit sha1_base64="LQ/mE6/8J3sT3yXlDGX3aT6rwII=">AAACBHicbZDLSsNAFIZPvNZ6i7rsJliEilASFXRZdCO4sIK9QBvCZDpph04mYWYilNCFG1/FjQtF3PoQ7nwbJ20Qbf1h4OM/5zDn/H7MqFS2/WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vAyq7fuiZA04ndqFBM3RH1OA4qR0pZnlo66IVIDjFh6M6788PXYOzn0zLJdtSey5sHJoQy56p752e1FOAkJV5ghKTuOHSs3RUJRzMi42E0kiREeoj7paOQoJNJNJ0eMrQPt9KwgEvpxZU3c3xMpCqUchb7uzLaUs7XM/K/WSVRw7qaUx4kiHE8/ChJmqcjKErF6VBCs2EgDwoLqXS08QAJhpXMr6hCc2ZPnoXlcdeyqc3tarl3kcRSgBPtQAQfOoAZXUIcGYHiAJ3iBV+PReDbejPdp64KRz+zBHxkf3x7Dl70=</latexit><latexit sha1_base64="LQ/mE6/8J3sT3yXlDGX3aT6rwII=">AAACBHicbZDLSsNAFIZPvNZ6i7rsJliEilASFXRZdCO4sIK9QBvCZDpph04mYWYilNCFG1/FjQtF3PoQ7nwbJ20Qbf1h4OM/5zDn/H7MqFS2/WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vAyq7fuiZA04ndqFBM3RH1OA4qR0pZnlo66IVIDjFh6M6788PXYOzn0zLJdtSey5sHJoQy56p752e1FOAkJV5ghKTuOHSs3RUJRzMi42E0kiREeoj7paOQoJNJNJ0eMrQPt9KwgEvpxZU3c3xMpCqUchb7uzLaUs7XM/K/WSVRw7qaUx4kiHE8/ChJmqcjKErF6VBCs2EgDwoLqXS08QAJhpXMr6hCc2ZPnoXlcdeyqc3tarl3kcRSgBPtQAQfOoAZXUIcGYHiAJ3iBV+PReDbejPdp64KRz+zBHxkf3x7Dl70=</latexit>

formalism for , …γ⋆ → 3π

A2 = L3hPf ;L|J(0)|0i2
@[F iso

3 ]�1
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E=Enf

<latexit sha1_base64="m31D5kJEkYh3rbcskC0i2KJOwvo="></latexit><latexit sha1_base64="m31D5kJEkYh3rbcskC0i2KJOwvo="></latexit><latexit sha1_base64="m31D5kJEkYh3rbcskC0i2KJOwvo="></latexit><latexit sha1_base64="m31D5kJEkYh3rbcskC0i2KJOwvo="></latexit>

infinite volume finite volume



Consistency checks using toy models
Consider a toy theory with a two-body bound state

 Simple case 

if , there is a bound state with binding energy 

                             

will fix  and 

q cot δ = −
1
a

a > 0 mb = 2 m2 −
1
a2

ℳ2(s) = ∼ ∼
−g2

s − m2
b

am = 1.5 𝒦3 = 0

(m + mb)2 (3m)2
Re[s]

(
<latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit>

(
<latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit>
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Consistency checks using toy models
three-body/two-body duality

We must be able to describe this system as 
both a three-body and as a two-body 

system in this kinematic region

(m + mb)2 (3m)2
Re[s]
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infinite-volume formalism for , …γ⋆ → bφ
Some scattering theory [LSZ on steroids 💪]

 Two-body bound state:

                             

 Bound state / spectator scattering amplitude

 Bound state / spectator transition amplitude

ℳ2(s) = ∼ ∼
−g2

s − m2
b

M'b(s) =
1

K�1
'b (s)� i⇢'b

= lim
�k,�p!m2

b

D(s, k, p)
(�k �m2

b)(�p �m2
b)

g2
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T'b(s) = A'b(s)M'b(s) = lim
�k!m2

b

T3(s, k, )
(�k �m2

b)

�g
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finite-volume formalism for , …γ⋆ → bφ
For energies below the three-particle threshold:

both two and three-body QC should describe the spectrum:

[F iso
3 ]�1 = 0 ()

⇣
F�1
'b +K'b

⌘
= 0
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up to exponentially 
suppressed effects[ ]

[“Lüscher” formalism]



finite-volume formalism for , …γ⋆ → bφ
For energies below the three-particle threshold:

both two and three-body QC should describe the spectrum:

 the finite-volume matrix elements should be described by the three- and two-body 
formalism: 

[F iso
3 ]�1 = 0 ()

⇣
F�1
'b +K'b

⌘
= 0
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[RB, Hansen, Walker-Loud (2014)]



finite-volume formalism for , …γ⋆ → bφ
For energies below the three-particle threshold:

both two and three-body QC should describe the spectrum:

 the finite-volume matrix elements should be described by the three- and two-body 
formalism: 

[F iso
3 ]�1 = 0 ()

⇣
F�1
'b +K'b

⌘
= 0
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Solving integral equations

Jackura, RB, Dawid, Islam, & McCarty (2020)
Dawid, Islam, & RB (2023)

 Introduce 
 Assuming  and partial wave-projecting onto  sector, 

Deform contour to miss singularities and discretize momenta
Write as a matrix or vector over discrete momenta:  

𝒦df = 0 ℓ = 0

d(p0, s, p) = �G(p0, s, p)�
Z qmax

0

dq q2

(2⇡)2!q
G(p0, s, q)M2(q, s) d(q, s, p)
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D = M2dM2
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ODU

Islam

Washington

Dawid

check out their talks!

https://indico.fnal.gov/event/57249/contributions/271399/attachments/169795/228033/Islam_Latt23.pdf
https://indico.fnal.gov/event/57249/contributions/270646/attachments/169577/227626/Lattice%202023.pdf
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am = 1.5
a = scattering length
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mL = 14preliminary 



ΔEn = Eφb,n − E3φ,n

exponential effects 
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finite-volume spectrum

three-body QC
two-body QC
free spectrum

am = 1.5
a = scattering lengthpreliminary 
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conclusion

formalism derivation

checks of the formalism 

Hansen, Romero-López & Sharpe (’21)

T $ hPf ;L|J(0)|0iL
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Jackura      Pefkou   Romero-López

Formalism presented by Hansen, Romero-López & Sharpe (2021) 

studying for , , … passes non-trivial unitarity 

and analyticity self-consistent checks. 

γ⋆ → 3π K0 → 3π
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