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Bootstrap philosophy

IR CFT / Goldstones/ Gapped 

UV CFT 

Conformal Bootstrap
S-matrix Bootstrap

Constraining the outcomes of a scattering experiment using 
crossing, analyticity and unitarity.

 scattering2 → 2



S-matrix Space

Integrable Theory (in 1+1 dim only)Space Allowed by  
2->2 consistency

Full Unitarity: |Prob2!2(s, `)|2 + positive = 1
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|Prob2!2(s, `)|2  1
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Disclaimer: space of amplitudes consistent with  
unitarity

2 → 2

⟹

We expect physical 

Theories to be inside



Plan of the Talk

1) Low energy EFT: what to bootstrap?χ

2) S-matrix Bootstrap in d=4 for massless particles

3) Numerical results



Scattering of Goldstones with  symmetryO(N)

QCD in the chiral limit flows to a theory of charged 
Goldstones in the IR

Derivative interaction  absence of IR divergences⟹
Goldstones

QCD

ℒ =
1
4

f 2
πtr(∂μU†∂μU)+ℓ1[tr(∂μU†∂μU)]2+ℓ2tr(∂μU†∂νU)tr(∂μU†∂νU) + …

Universal Leading Order Wilson coefficients: theory dependent

p1
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a
<latexit sha1_base64="3r+4sh795wFdGRJBIseZeVbxg3g=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48JmAckS+iddOKQ2QczPUII+QKvevImXv0gD/6Lu+seNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LwKCSEbZJksJeohHCQGE3mN5mfvcRtZFxdE+zBP0QJpEcSwGUSi0YVmtu3c3BV4lXkBor0BxWvwajWNgQIxIKjOl7bkL+HDRJoXBRGViDCYgpTLCf0ghCNP48D7rgZ9YAxTxBzaXiuYi/N+YQGjMLg3QyBHowy14m/uf1LY2v/bmMEksYiewQSYX5ISO0TBtAPpIaiSBLjlxGXIAGItSSgxCpaNNKKmkf3vL3q6RzUfdS3rqsNW6KZsrshJ2yc+axK9Zgd6zJ2kwwZE/smb041nl13pz3n9GSU+wcsz9wPr4BYrKRag==</latexit><latexit sha1_base64="3r+4sh795wFdGRJBIseZeVbxg3g=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48JmAckS+iddOKQ2QczPUII+QKvevImXv0gD/6Lu+seNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LwKCSEbZJksJeohHCQGE3mN5mfvcRtZFxdE+zBP0QJpEcSwGUSi0YVmtu3c3BV4lXkBor0BxWvwajWNgQIxIKjOl7bkL+HDRJoXBRGViDCYgpTLCf0ghCNP48D7rgZ9YAxTxBzaXiuYi/N+YQGjMLg3QyBHowy14m/uf1LY2v/bmMEksYiewQSYX5ISO0TBtAPpIaiSBLjlxGXIAGItSSgxCpaNNKKmkf3vL3q6RzUfdS3rqsNW6KZsrshJ2yc+axK9Zgd6zJ2kwwZE/smb041nl13pz3n9GSU+wcsz9wPr4BYrKRag==</latexit><latexit sha1_base64="3r+4sh795wFdGRJBIseZeVbxg3g=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48JmAckS+iddOKQ2QczPUII+QKvevImXv0gD/6Lu+seNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LwKCSEbZJksJeohHCQGE3mN5mfvcRtZFxdE+zBP0QJpEcSwGUSi0YVmtu3c3BV4lXkBor0BxWvwajWNgQIxIKjOl7bkL+HDRJoXBRGViDCYgpTLCf0ghCNP48D7rgZ9YAxTxBzaXiuYi/N+YQGjMLg3QyBHowy14m/uf1LY2v/bmMEksYiewQSYX5ISO0TBtAPpIaiSBLjlxGXIAGItSSgxCpaNNKKmkf3vL3q6RzUfdS3rqsNW6KZsrshJ2yc+axK9Zgd6zJ2kwwZE/smb041nl13pz3n9GSU+wcsz9wPr4BYrKRag==</latexit><latexit sha1_base64="3r+4sh795wFdGRJBIseZeVbxg3g=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48JmAckS+iddOKQ2QczPUII+QKvevImXv0gD/6Lu+seNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LwKCSEbZJksJeohHCQGE3mN5mfvcRtZFxdE+zBP0QJpEcSwGUSi0YVmtu3c3BV4lXkBor0BxWvwajWNgQIxIKjOl7bkL+HDRJoXBRGViDCYgpTLCf0ghCNP48D7rgZ9YAxTxBzaXiuYi/N+YQGjMLg3QyBHowy14m/uf1LY2v/bmMEksYiewQSYX5ISO0TBtAPpIaiSBLjlxGXIAGItSSgxCpaNNKKmkf3vL3q6RzUfdS3rqsNW6KZsrshJ2yc+axK9Zgd6zJ2kwwZE/smb041nl13pz3n9GSU+wcsz9wPr4BYrKRag==</latexit> b

<latexit sha1_base64="ybtpboXT8qi68iuvHqgpBzdoNdI=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSKhtWaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vZEGRaw==</latexit><latexit sha1_base64="ybtpboXT8qi68iuvHqgpBzdoNdI=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSKhtWaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vZEGRaw==</latexit><latexit sha1_base64="ybtpboXT8qi68iuvHqgpBzdoNdI=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSKhtWaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vZEGRaw==</latexit><latexit sha1_base64="ybtpboXT8qi68iuvHqgpBzdoNdI=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSKhtWaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vZEGRaw==</latexit>

c
<latexit sha1_base64="OeRr/B88bCnE14XAjj2QTNNHnC0=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTiw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3ZdCRbA==</latexit><latexit sha1_base64="OeRr/B88bCnE14XAjj2QTNNHnC0=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTiw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3ZdCRbA==</latexit><latexit sha1_base64="OeRr/B88bCnE14XAjj2QTNNHnC0=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTiw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3ZdCRbA==</latexit><latexit sha1_base64="OeRr/B88bCnE14XAjj2QTNNHnC0=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTiw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3ZdCRbA==</latexit> d

<latexit sha1_base64="0KX2gsh4cP293UA0qZB1dcLtqkc=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQaDas1v+7noKskKEiNFGgOq1+DUcJtDAq5ZMb0Az/FcM40Ci5hURlYAynjUzaBvqOKxWDCeR50Qc+sYZjQFDQVkuYi/N6Ys9iYWRy5yZjhg1n2MvE/r29xfB3OhUotguLZIRQS8kOGa+EaADoSGhBZlhyoUJQzzRBBC8o4d6J1lVRcH8Hy96ukc1EPHG9d1ho3RTNlckJOyTkJyBVpkDvSJG3CCZAn8kxePOu9em/e+89oySt2jskfeB/fZ1+RbQ==</latexit><latexit sha1_base64="0KX2gsh4cP293UA0qZB1dcLtqkc=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQaDas1v+7noKskKEiNFGgOq1+DUcJtDAq5ZMb0Az/FcM40Ci5hURlYAynjUzaBvqOKxWDCeR50Qc+sYZjQFDQVkuYi/N6Ys9iYWRy5yZjhg1n2MvE/r29xfB3OhUotguLZIRQS8kOGa+EaADoSGhBZlhyoUJQzzRBBC8o4d6J1lVRcH8Hy96ukc1EPHG9d1ho3RTNlckJOyTkJyBVpkDvSJG3CCZAn8kxePOu9em/e+89oySt2jskfeB/fZ1+RbQ==</latexit><latexit sha1_base64="0KX2gsh4cP293UA0qZB1dcLtqkc=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQaDas1v+7noKskKEiNFGgOq1+DUcJtDAq5ZMb0Az/FcM40Ci5hURlYAynjUzaBvqOKxWDCeR50Qc+sYZjQFDQVkuYi/N6Ys9iYWRy5yZjhg1n2MvE/r29xfB3OhUotguLZIRQS8kOGa+EaADoSGhBZlhyoUJQzzRBBC8o4d6J1lVRcH8Hy96ukc1EPHG9d1ho3RTNlckJOyTkJyBVpkDvSJG3CCZAn8kxePOu9em/e+89oySt2jskfeB/fZ1+RbQ==</latexit><latexit sha1_base64="0KX2gsh4cP293UA0qZB1dcLtqkc=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQaDas1v+7noKskKEiNFGgOq1+DUcJtDAq5ZMb0Az/FcM40Ci5hURlYAynjUzaBvqOKxWDCeR50Qc+sYZjQFDQVkuYi/N6Ys9iYWRy5yZjhg1n2MvE/r29xfB3OhUotguLZIRQS8kOGa+EaADoSGhBZlhyoUJQzzRBBC8o4d6J1lVRcH8Hy96ukc1EPHG9d1ho3RTNlckJOyTkJyBVpkDvSJG3CCZAn8kxePOu9em/e+89oySt2jskfeB/fZ1+RbQ==</latexit>
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<latexit sha1_base64="GQSHPF22fwbsq3OSea54FlhNql4="></latexit><latexit sha1_base64="GQSHPF22fwbsq3OSea54FlhNql4="></latexit><latexit sha1_base64="GQSHPF22fwbsq3OSea54FlhNql4="></latexit><latexit sha1_base64="GQSHPF22fwbsq3OSea54FlhNql4="></latexit>

=

s = (p1 + p2)
2

t = (p1 � p3)
2

u = (p1 � p4)
2

<latexit sha1_base64="mwk8SvBVH19sKtmb/l9j0LCJHXQ=">AAACH3icbVA7SwNBEN7zGeMrammzGIRIMNzFgDZC0MYygnlAEo+9zSQu2btbducECf4If4K/wlYrO7FN4X9xc0bQ6FTfY4aZ+QIlhUHXHTtz8wuLS8uZlezq2vrGZm5ru2HiRHOo81jGuhUwA1JEUEeBElpKAwsDCc1geD7xm7egjYijK7xT0A3ZIBJ9wRlayc8VzWlB+V5R+eWD63Kngyk9VP5RSpNvWrHUz+XdkpsW/Qu8KciTadX83EenF/MkhAi5ZMa0PVdhd8Q0Ci7hPttJDCjGh2wAbQsjFoLpjtKn7ul+YhjGVIGmQtJUhJ8TIxYacxcGtjNkeGNmvYn4n9dOsH/SHYlIJQgRnyxCISFdZLgWNi2gPaEBkU0uByoiyplmiKAFZZxbMbHxZW0e3uz3f0GjXPIsvqzkq2fTZDJkl+yRAvHIMamSC1IjdcLJA3kiz+TFeXRenTfn/at1zpnO7JBf5Yw/ATWRn48=</latexit><latexit sha1_base64="mwk8SvBVH19sKtmb/l9j0LCJHXQ=">AAACH3icbVA7SwNBEN7zGeMrammzGIRIMNzFgDZC0MYygnlAEo+9zSQu2btbducECf4If4K/wlYrO7FN4X9xc0bQ6FTfY4aZ+QIlhUHXHTtz8wuLS8uZlezq2vrGZm5ru2HiRHOo81jGuhUwA1JEUEeBElpKAwsDCc1geD7xm7egjYijK7xT0A3ZIBJ9wRlayc8VzWlB+V5R+eWD63Kngyk9VP5RSpNvWrHUz+XdkpsW/Qu8KciTadX83EenF/MkhAi5ZMa0PVdhd8Q0Ci7hPttJDCjGh2wAbQsjFoLpjtKn7ul+YhjGVIGmQtJUhJ8TIxYacxcGtjNkeGNmvYn4n9dOsH/SHYlIJQgRnyxCISFdZLgWNi2gPaEBkU0uByoiyplmiKAFZZxbMbHxZW0e3uz3f0GjXPIsvqzkq2fTZDJkl+yRAvHIMamSC1IjdcLJA3kiz+TFeXRenTfn/at1zpnO7JBf5Yw/ATWRn48=</latexit><latexit sha1_base64="mwk8SvBVH19sKtmb/l9j0LCJHXQ=">AAACH3icbVA7SwNBEN7zGeMrammzGIRIMNzFgDZC0MYygnlAEo+9zSQu2btbducECf4If4K/wlYrO7FN4X9xc0bQ6FTfY4aZ+QIlhUHXHTtz8wuLS8uZlezq2vrGZm5ru2HiRHOo81jGuhUwA1JEUEeBElpKAwsDCc1geD7xm7egjYijK7xT0A3ZIBJ9wRlayc8VzWlB+V5R+eWD63Kngyk9VP5RSpNvWrHUz+XdkpsW/Qu8KciTadX83EenF/MkhAi5ZMa0PVdhd8Q0Ci7hPttJDCjGh2wAbQsjFoLpjtKn7ul+YhjGVIGmQtJUhJ8TIxYacxcGtjNkeGNmvYn4n9dOsH/SHYlIJQgRnyxCISFdZLgWNi2gPaEBkU0uByoiyplmiKAFZZxbMbHxZW0e3uz3f0GjXPIsvqzkq2fTZDJkl+yRAvHIMamSC1IjdcLJA3kiz+TFeXRenTfn/at1zpnO7JBf5Yw/ATWRn48=</latexit><latexit sha1_base64="mwk8SvBVH19sKtmb/l9j0LCJHXQ=">AAACH3icbVA7SwNBEN7zGeMrammzGIRIMNzFgDZC0MYygnlAEo+9zSQu2btbducECf4If4K/wlYrO7FN4X9xc0bQ6FTfY4aZ+QIlhUHXHTtz8wuLS8uZlezq2vrGZm5ru2HiRHOo81jGuhUwA1JEUEeBElpKAwsDCc1geD7xm7egjYijK7xT0A3ZIBJ9wRlayc8VzWlB+V5R+eWD63Kngyk9VP5RSpNvWrHUz+XdkpsW/Qu8KciTadX83EenF/MkhAi5ZMa0PVdhd8Q0Ci7hPttJDCjGh2wAbQsjFoLpjtKn7ul+YhjGVIGmQtJUhJ8TIxYacxcGtjNkeGNmvYn4n9dOsH/SHYlIJQgRnyxCISFdZLgWNi2gPaEBkU0uByoiyplmiKAFZZxbMbHxZW0e3uz3f0GjXPIsvqzkq2fTZDJkl+yRAvHIMamSC1IjdcLJA3kiz+TFeXRenTfn/at1zpnO7JBf5Yw/ATWRn48=</latexit>
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Theory dependent Completely fixed by elastic unitarity saturation

Observables to bound
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Universal Leading Order

Adams, Arkani-Hamed, Dubovsky, Nicolis, 
Rattazzi ‘06

Positivity Bounds
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<latexit sha1_base64="tBGL6F7YLU5p6kUBMfCQNbukJ4c=">AAACCHicbVDLSgNBEJyNrxhf8XHzMhgEQQi7QdBj0IvHCOYB2SX0TjrJkNmHM71CDPkBv8KrnryJV//Cg//iJu5BE+tUVHXT1eXHShqy7U8rt7S8srqWXy9sbG5t7xR39xomSrTAuohUpFs+GFQyxDpJUtiKNULgK2z6w6up37xHbWQU3tIoRi+Afih7UgClUqd44IKKB3Ba4a6PBG4f77jdKZbssj0DXyRORkosQ61T/HK7kUgCDEkoMKbt2DF5Y9AkhcJJwU0MxiCG0Md2SkMI0HjjWfoJP04MUMRj1FwqPhPx98YYAmNGgZ9OBkADM+9Nxf+8dkK9C28swzghDMX0EEmFs0NGaJnWgrwrNRLBNDlyGXIBGohQSw5CpGKS9lRI+3Dmv18kjUrZSfnNWal6mTWTZ4fsiJ0wh52zKrtmNVZngj2wJ/bMXqxH69V6s95/RnNWtrPP/sD6+AbMmpi4</latexit><latexit sha1_base64="tBGL6F7YLU5p6kUBMfCQNbukJ4c=">AAACCHicbVDLSgNBEJyNrxhf8XHzMhgEQQi7QdBj0IvHCOYB2SX0TjrJkNmHM71CDPkBv8KrnryJV//Cg//iJu5BE+tUVHXT1eXHShqy7U8rt7S8srqWXy9sbG5t7xR39xomSrTAuohUpFs+GFQyxDpJUtiKNULgK2z6w6up37xHbWQU3tIoRi+Afih7UgClUqd44IKKB3Ba4a6PBG4f77jdKZbssj0DXyRORkosQ61T/HK7kUgCDEkoMKbt2DF5Y9AkhcJJwU0MxiCG0Md2SkMI0HjjWfoJP04MUMRj1FwqPhPx98YYAmNGgZ9OBkADM+9Nxf+8dkK9C28swzghDMX0EEmFs0NGaJnWgrwrNRLBNDlyGXIBGohQSw5CpGKS9lRI+3Dmv18kjUrZSfnNWal6mTWTZ4fsiJ0wh52zKrtmNVZngj2wJ/bMXqxH69V6s95/RnNWtrPP/sD6+AbMmpi4</latexit><latexit sha1_base64="tBGL6F7YLU5p6kUBMfCQNbukJ4c=">AAACCHicbVDLSgNBEJyNrxhf8XHzMhgEQQi7QdBj0IvHCOYB2SX0TjrJkNmHM71CDPkBv8KrnryJV//Cg//iJu5BE+tUVHXT1eXHShqy7U8rt7S8srqWXy9sbG5t7xR39xomSrTAuohUpFs+GFQyxDpJUtiKNULgK2z6w6up37xHbWQU3tIoRi+Afih7UgClUqd44IKKB3Ba4a6PBG4f77jdKZbssj0DXyRORkosQ61T/HK7kUgCDEkoMKbt2DF5Y9AkhcJJwU0MxiCG0Md2SkMI0HjjWfoJP04MUMRj1FwqPhPx98YYAmNGgZ9OBkADM+9Nxf+8dkK9C28swzghDMX0EEmFs0NGaJnWgrwrNRLBNDlyGXIBGohQSw5CpGKS9lRI+3Dmv18kjUrZSfnNWal6mTWTZ4fsiJ0wh52zKrtmNVZngj2wJ/bMXqxH69V6s95/RnNWtrPP/sD6+AbMmpi4</latexit><latexit sha1_base64="tBGL6F7YLU5p6kUBMfCQNbukJ4c=">AAACCHicbVDLSgNBEJyNrxhf8XHzMhgEQQi7QdBj0IvHCOYB2SX0TjrJkNmHM71CDPkBv8KrnryJV//Cg//iJu5BE+tUVHXT1eXHShqy7U8rt7S8srqWXy9sbG5t7xR39xomSrTAuohUpFs+GFQyxDpJUtiKNULgK2z6w6up37xHbWQU3tIoRi+Afih7UgClUqd44IKKB3Ba4a6PBG4f77jdKZbssj0DXyRORkosQ61T/HK7kUgCDEkoMKbt2DF5Y9AkhcJJwU0MxiCG0Md2SkMI0HjjWfoJP04MUMRj1FwqPhPx98YYAmNGgZ9OBkADM+9Nxf+8dkK9C28swzghDMX0EEmFs0NGaJnWgrwrNRLBNDlyGXIBGohQSw5CpGKS9lRI+3Dmv18kjUrZSfnNWal6mTWTZ4fsiJ0wh52zKrtmNVZngj2wJ/bMXqxH69V6s95/RnNWtrPP/sD6+AbMmpi4</latexit>

↵
<latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit>

Im T(s, θ = 0) > 0



S-matrix Bootstrap algorithm

4) We look for the allowed region in the Wilson coefficient space 

{↵,�}
<latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit><latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit><latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit><latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit>

1) We write an Ansatz analytic and crossing symmetric

2) We match the low energy expansion of the ansatz with the EFT

3) We impose unitarity numerically



Crossing symmetry is trivial


A(s|t, u) = A(s|u, t)
<latexit sha1_base64="xLA08gAkW9xgmil3PuraXbl9bHw=">AAACBnicbZA9SwNBEIb34leMXzGWNotBSCCEOxG0EaI2lhHMByRH2NtM4pK9D3ZnxRDT+ytstbITW/+Ghf/FuzOFJk718L4zzMzrRVJotO1PK7O0vLK6ll3PbWxube/kdwtNHRrFocFDGaq2xzRIEUADBUpoRwqY70loeaPLxG/dgdIiDG5wHIHrs2EgBoIzjKVevnBe0g9YoaZ8lpCpYLmXL9pVOy26CM4MimRW9V7+q9sPufEhQC6Z1h3HjtCdMIWCS5jmukZDxPiIDaETY8B80O4kvX1KD41mGNIIFBWSpiL8npgwX+ux78WdPsNbPe8l4n9ex+Dg1J2IIDIIAU8WoZCQLtJciTgUoH2hAJEllwMVAeVMMURQgjLOY9HEKeXiPJz57xeheVR1Yr4+LtYuZslkyT45ICXikBNSI1ekThqEk3vyRJ7Ji/VovVpv1vtPa8aazeyRP2V9fAOJq5dt</latexit><latexit sha1_base64="xLA08gAkW9xgmil3PuraXbl9bHw=">AAACBnicbZA9SwNBEIb34leMXzGWNotBSCCEOxG0EaI2lhHMByRH2NtM4pK9D3ZnxRDT+ytstbITW/+Ghf/FuzOFJk718L4zzMzrRVJotO1PK7O0vLK6ll3PbWxube/kdwtNHRrFocFDGaq2xzRIEUADBUpoRwqY70loeaPLxG/dgdIiDG5wHIHrs2EgBoIzjKVevnBe0g9YoaZ8lpCpYLmXL9pVOy26CM4MimRW9V7+q9sPufEhQC6Z1h3HjtCdMIWCS5jmukZDxPiIDaETY8B80O4kvX1KD41mGNIIFBWSpiL8npgwX+ux78WdPsNbPe8l4n9ex+Dg1J2IIDIIAU8WoZCQLtJciTgUoH2hAJEllwMVAeVMMURQgjLOY9HEKeXiPJz57xeheVR1Yr4+LtYuZslkyT45ICXikBNSI1ekThqEk3vyRJ7Ji/VovVpv1vtPa8aazeyRP2V9fAOJq5dt</latexit><latexit sha1_base64="xLA08gAkW9xgmil3PuraXbl9bHw=">AAACBnicbZA9SwNBEIb34leMXzGWNotBSCCEOxG0EaI2lhHMByRH2NtM4pK9D3ZnxRDT+ytstbITW/+Ghf/FuzOFJk718L4zzMzrRVJotO1PK7O0vLK6ll3PbWxube/kdwtNHRrFocFDGaq2xzRIEUADBUpoRwqY70loeaPLxG/dgdIiDG5wHIHrs2EgBoIzjKVevnBe0g9YoaZ8lpCpYLmXL9pVOy26CM4MimRW9V7+q9sPufEhQC6Z1h3HjtCdMIWCS5jmukZDxPiIDaETY8B80O4kvX1KD41mGNIIFBWSpiL8npgwX+ux78WdPsNbPe8l4n9ex+Dg1J2IIDIIAU8WoZCQLtJciTgUoH2hAJEllwMVAeVMMURQgjLOY9HEKeXiPJz57xeheVR1Yr4+LtYuZslkyT45ICXikBNSI1ekThqEk3vyRJ7Ji/VovVpv1vtPa8aazeyRP2V9fAOJq5dt</latexit><latexit sha1_base64="xLA08gAkW9xgmil3PuraXbl9bHw=">AAACBnicbZA9SwNBEIb34leMXzGWNotBSCCEOxG0EaI2lhHMByRH2NtM4pK9D3ZnxRDT+ytstbITW/+Ghf/FuzOFJk718L4zzMzrRVJotO1PK7O0vLK6ll3PbWxube/kdwtNHRrFocFDGaq2xzRIEUADBUpoRwqY70loeaPLxG/dgdIiDG5wHIHrs2EgBoIzjKVevnBe0g9YoaZ8lpCpYLmXL9pVOy26CM4MimRW9V7+q9sPufEhQC6Z1h3HjtCdMIWCS5jmukZDxPiIDaETY8B80O4kvX1KD41mGNIIFBWSpiL8npgwX+ux78WdPsNbPe8l4n9ex+Dg1J2IIDIIAU8WoZCQLtJciTgUoH2hAJEllwMVAeVMMURQgjLOY9HEKeXiPJz57xeheVR1Yr4+LtYuZslkyT45ICXikBNSI1ekThqEk3vyRJ7Ji/VovVpv1vtPa8aazeyRP2V9fAOJq5dt</latexit>

Analyticity: we assume Maximal analyticity


Only massless stable particles with even interactions  
no bound state poles!

→

Unitarity  discontinuity for s, t, u > 0→

Crossing and analyticity

x
s = 0All normal thresholds collapse 


at s = 0

T(s, t, u)cd
ab = A(s | t, u)δabδcd + A(t |s, u)δc

aδd
b + A(u |s, t)δd

a δc
b



{s, t, u} 2 C3/cuts
<latexit sha1_base64="YCn+h+pZUmlVZXE0cYf3lf6S/2Q=">AAACGnicbVC7TgMxEPSFVwivACWNRQSiiMIdIEGJSEMZJJIg5ULkczbBwveQvUag0/0Bn8BX0EJFh2hpKPgXfCEFEKYazexqZydIpNDouh9OYWp6ZnauOF9aWFxaXimvrrV0bBSHJo9lrC4CpkGKCJooUMJFooCFgYR2cF3P/fYNKC3i6BzvEuiGbBiJgeAMrdQrb/uprmLV+Bn1RUT9kOFVEKT17HJ/10e4xZQb1FmvXHFr7gh0knhjUiFjNHrlT78fcxNChFwyrTuem2A3ZQoFl5CVfKMhYfyaDaFjacRC0N109E9Gt4xmGNMEFBWSjkT4uZGyUOu7MLCTeV7918vF/7yOwcFRNxVRYhAinh9CIWF0SHMlbFFA+0IBIsuTA7WVcKYYIihBGedWNLa5ku3D+/v9JGnt1TzLzw4qxyfjZopkg2ySHeKRQ3JMTkmDNAkn9+SRPJFn58F5cV6dt+/RgjPeWSe/4Lx/ASvRoSA=</latexit><latexit sha1_base64="YCn+h+pZUmlVZXE0cYf3lf6S/2Q=">AAACGnicbVC7TgMxEPSFVwivACWNRQSiiMIdIEGJSEMZJJIg5ULkczbBwveQvUag0/0Bn8BX0EJFh2hpKPgXfCEFEKYazexqZydIpNDouh9OYWp6ZnauOF9aWFxaXimvrrV0bBSHJo9lrC4CpkGKCJooUMJFooCFgYR2cF3P/fYNKC3i6BzvEuiGbBiJgeAMrdQrb/uprmLV+Bn1RUT9kOFVEKT17HJ/10e4xZQb1FmvXHFr7gh0knhjUiFjNHrlT78fcxNChFwyrTuem2A3ZQoFl5CVfKMhYfyaDaFjacRC0N109E9Gt4xmGNMEFBWSjkT4uZGyUOu7MLCTeV7918vF/7yOwcFRNxVRYhAinh9CIWF0SHMlbFFA+0IBIsuTA7WVcKYYIihBGedWNLa5ku3D+/v9JGnt1TzLzw4qxyfjZopkg2ySHeKRQ3JMTkmDNAkn9+SRPJFn58F5cV6dt+/RgjPeWSe/4Lx/ASvRoSA=</latexit><latexit sha1_base64="YCn+h+pZUmlVZXE0cYf3lf6S/2Q=">AAACGnicbVC7TgMxEPSFVwivACWNRQSiiMIdIEGJSEMZJJIg5ULkczbBwveQvUag0/0Bn8BX0EJFh2hpKPgXfCEFEKYazexqZydIpNDouh9OYWp6ZnauOF9aWFxaXimvrrV0bBSHJo9lrC4CpkGKCJooUMJFooCFgYR2cF3P/fYNKC3i6BzvEuiGbBiJgeAMrdQrb/uprmLV+Bn1RUT9kOFVEKT17HJ/10e4xZQb1FmvXHFr7gh0knhjUiFjNHrlT78fcxNChFwyrTuem2A3ZQoFl5CVfKMhYfyaDaFjacRC0N109E9Gt4xmGNMEFBWSjkT4uZGyUOu7MLCTeV7918vF/7yOwcFRNxVRYhAinh9CIWF0SHMlbFFA+0IBIsuTA7WVcKYYIihBGedWNLa5ku3D+/v9JGnt1TzLzw4qxyfjZopkg2ySHeKRQ3JMTkmDNAkn9+SRPJFn58F5cV6dt+/RgjPeWSe/4Lx/ASvRoSA=</latexit><latexit sha1_base64="YCn+h+pZUmlVZXE0cYf3lf6S/2Q=">AAACGnicbVC7TgMxEPSFVwivACWNRQSiiMIdIEGJSEMZJJIg5ULkczbBwveQvUag0/0Bn8BX0EJFh2hpKPgXfCEFEKYazexqZydIpNDouh9OYWp6ZnauOF9aWFxaXimvrrV0bBSHJo9lrC4CpkGKCJooUMJFooCFgYR2cF3P/fYNKC3i6BzvEuiGbBiJgeAMrdQrb/uprmLV+Bn1RUT9kOFVEKT17HJ/10e4xZQb1FmvXHFr7gh0knhjUiFjNHrlT78fcxNChFwyrTuem2A3ZQoFl5CVfKMhYfyaDaFjacRC0N109E9Gt4xmGNMEFBWSjkT4uZGyUOu7MLCTeV7918vF/7yOwcFRNxVRYhAinh9CIWF0SHMlbFFA+0IBIsuTA7WVcKYYIihBGedWNLa5ku3D+/v9JGnt1TzLzw4qxyfjZopkg2ySHeKRQ3JMTkmDNAkn9+SRPJFn58F5cV6dt+/RgjPeWSe/4Lx/ASvRoSA=</latexit>

Analytic Extension

We Taylor expand in a bigger space 

⇢(s) =
1�

p
�s

1 +
p
�s

<latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit><latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit><latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit><latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit>

�1
<latexit sha1_base64="Q6Jo1OsHnpqx5B1jxARvYCRp9nM=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJhshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWun+zBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BgyGRcQ==</latexit><latexit sha1_base64="Q6Jo1OsHnpqx5B1jxARvYCRp9nM=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJhshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWun+zBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BgyGRcQ==</latexit><latexit sha1_base64="Q6Jo1OsHnpqx5B1jxARvYCRp9nM=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJhshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWun+zBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BgyGRcQ==</latexit><latexit sha1_base64="Q6Jo1OsHnpqx5B1jxARvYCRp9nM=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJhshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWun+zBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BgyGRcQ==</latexit>

0
<latexit sha1_base64="z9da9S4a6AiKxwPrquxZzKacXf4=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTyh9WaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vFlOROQ==</latexit><latexit sha1_base64="z9da9S4a6AiKxwPrquxZzKacXf4=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTyh9WaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vFlOROQ==</latexit><latexit sha1_base64="z9da9S4a6AiKxwPrquxZzKacXf4=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTyh9WaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vFlOROQ==</latexit><latexit sha1_base64="z9da9S4a6AiKxwPrquxZzKacXf4=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTyh9WaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vFlOROQ==</latexit>

s⇤ = �1
<latexit sha1_base64="ZTl2RXC8p/vD7LqQGVSao2uzCe8=">AAAB+HicbVDLSgNBEJz1GeMr6tHLYBBEMOyKoBch6MVjBPOAZA2zk04cMzu7zPQKcck/eNWTN/Hq33jwX5yse9DEOhVV3XR1BbEUBl3305mbX1hcWi6sFFfX1jc2S1vbDRMlmkOdRzLSrYAZkEJBHQVKaMUaWBhIaAbDy4nffABtRKRucBSDH7KBEn3BGVqpYW4Pz4+8bqnsVtwMdJZ4OSmTHLVu6avTi3gSgkIumTFtz43RT5lGwSWMi53EQMz4kA2gbaliIRg/zdKO6X5iGEY0Bk2FpJkIvzdSFhozCgM7GTK8M9PeRPzPayfYP/NToeIEQfHJIRQSskOGa2FrANoTGhDZJDlQoShnmiGCFpRxbsXE9lK0fXjT38+SxnHFs/z6pFy9yJspkF2yRw6IR05JlVyRGqkTTu7JE3kmL86j8+q8Oe8/o3NOvrND/sD5+AYCFZLR</latexit><latexit sha1_base64="ZTl2RXC8p/vD7LqQGVSao2uzCe8=">AAAB+HicbVDLSgNBEJz1GeMr6tHLYBBEMOyKoBch6MVjBPOAZA2zk04cMzu7zPQKcck/eNWTN/Hq33jwX5yse9DEOhVV3XR1BbEUBl3305mbX1hcWi6sFFfX1jc2S1vbDRMlmkOdRzLSrYAZkEJBHQVKaMUaWBhIaAbDy4nffABtRKRucBSDH7KBEn3BGVqpYW4Pz4+8bqnsVtwMdJZ4OSmTHLVu6avTi3gSgkIumTFtz43RT5lGwSWMi53EQMz4kA2gbaliIRg/zdKO6X5iGEY0Bk2FpJkIvzdSFhozCgM7GTK8M9PeRPzPayfYP/NToeIEQfHJIRQSskOGa2FrANoTGhDZJDlQoShnmiGCFpRxbsXE9lK0fXjT38+SxnHFs/z6pFy9yJspkF2yRw6IR05JlVyRGqkTTu7JE3kmL86j8+q8Oe8/o3NOvrND/sD5+AYCFZLR</latexit><latexit sha1_base64="ZTl2RXC8p/vD7LqQGVSao2uzCe8=">AAAB+HicbVDLSgNBEJz1GeMr6tHLYBBEMOyKoBch6MVjBPOAZA2zk04cMzu7zPQKcck/eNWTN/Hq33jwX5yse9DEOhVV3XR1BbEUBl3305mbX1hcWi6sFFfX1jc2S1vbDRMlmkOdRzLSrYAZkEJBHQVKaMUaWBhIaAbDy4nffABtRKRucBSDH7KBEn3BGVqpYW4Pz4+8bqnsVtwMdJZ4OSmTHLVu6avTi3gSgkIumTFtz43RT5lGwSWMi53EQMz4kA2gbaliIRg/zdKO6X5iGEY0Bk2FpJkIvzdSFhozCgM7GTK8M9PeRPzPayfYP/NToeIEQfHJIRQSskOGa2FrANoTGhDZJDlQoShnmiGCFpRxbsXE9lK0fXjT38+SxnHFs/z6pFy9yJspkF2yRw6IR05JlVyRGqkTTu7JE3kmL86j8+q8Oe8/o3NOvrND/sD5+AYCFZLR</latexit><latexit sha1_base64="ZTl2RXC8p/vD7LqQGVSao2uzCe8=">AAAB+HicbVDLSgNBEJz1GeMr6tHLYBBEMOyKoBch6MVjBPOAZA2zk04cMzu7zPQKcck/eNWTN/Hq33jwX5yse9DEOhVV3XR1BbEUBl3305mbX1hcWi6sFFfX1jc2S1vbDRMlmkOdRzLSrYAZkEJBHQVKaMUaWBhIaAbDy4nffABtRKRucBSDH7KBEn3BGVqpYW4Pz4+8bqnsVtwMdJZ4OSmTHLVu6avTi3gSgkIumTFtz43RT5lGwSWMi53EQMz4kA2gbaliIRg/zdKO6X5iGEY0Bk2FpJkIvzdSFhozCgM7GTK8M9PeRPzPayfYP/NToeIEQfHJIRQSskOGa2FrANoTGhDZJDlQoShnmiGCFpRxbsXE9lK0fXjT38+SxnHFs/z6pFy9yJspkF2yRw6IR05JlVyRGqkTTu7JE3kmL86j8+q8Oe8/o3NOvrND/sD5+AYCFZLR</latexit> s = 0

<latexit sha1_base64="CG95pXiRCIVyR0NZe2BMjAW9hiI=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIREjRIETSUQZCHlFjR+bIJp5zP1t0aFFn5BFqo6BAt30PBv3A2LiBhqtHMrnZ2glgKg6776ZSWlldW18rrlY3Nre2d6u5e20SJ5tDikYx0N2AGpFDQQoESurEGFgYSOsHkKvM7D6CNiNQdTmPwQzZWYiQ4Qyvdmgt3UK25dTcHXSReQWqkQHNQ/eoPI56EoJBLZkzPc2P0U6ZRcAmzSj8xEDM+YWPoWapYCMZP86gzepQYhhGNQVMhaS7C742UhcZMw8BOhgzvzbyXif95vQRH534qVJwgKJ4dQiEhP2S4FrYDoEOhAZFlyYEKRTnTDBG0oIxzKya2lIrtw5v/fpG0T+qe5TentcZl0UyZHJBDckw8ckYa5Jo0SYtwMiZP5Jm8OI/Oq/PmvP+MlpxiZ5/8gfPxDXO1kf0=</latexit><latexit sha1_base64="CG95pXiRCIVyR0NZe2BMjAW9hiI=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIREjRIETSUQZCHlFjR+bIJp5zP1t0aFFn5BFqo6BAt30PBv3A2LiBhqtHMrnZ2glgKg6776ZSWlldW18rrlY3Nre2d6u5e20SJ5tDikYx0N2AGpFDQQoESurEGFgYSOsHkKvM7D6CNiNQdTmPwQzZWYiQ4Qyvdmgt3UK25dTcHXSReQWqkQHNQ/eoPI56EoJBLZkzPc2P0U6ZRcAmzSj8xEDM+YWPoWapYCMZP86gzepQYhhGNQVMhaS7C742UhcZMw8BOhgzvzbyXif95vQRH534qVJwgKJ4dQiEhP2S4FrYDoEOhAZFlyYEKRTnTDBG0oIxzKya2lIrtw5v/fpG0T+qe5TentcZl0UyZHJBDckw8ckYa5Jo0SYtwMiZP5Jm8OI/Oq/PmvP+MlpxiZ5/8gfPxDXO1kf0=</latexit><latexit sha1_base64="CG95pXiRCIVyR0NZe2BMjAW9hiI=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIREjRIETSUQZCHlFjR+bIJp5zP1t0aFFn5BFqo6BAt30PBv3A2LiBhqtHMrnZ2glgKg6776ZSWlldW18rrlY3Nre2d6u5e20SJ5tDikYx0N2AGpFDQQoESurEGFgYSOsHkKvM7D6CNiNQdTmPwQzZWYiQ4Qyvdmgt3UK25dTcHXSReQWqkQHNQ/eoPI56EoJBLZkzPc2P0U6ZRcAmzSj8xEDM+YWPoWapYCMZP86gzepQYhhGNQVMhaS7C742UhcZMw8BOhgzvzbyXif95vQRH534qVJwgKJ4dQiEhP2S4FrYDoEOhAZFlyYEKRTnTDBG0oIxzKya2lIrtw5v/fpG0T+qe5TentcZl0UyZHJBDckw8ckYa5Jo0SYtwMiZP5Jm8OI/Oq/PmvP+MlpxiZ5/8gfPxDXO1kf0=</latexit><latexit sha1_base64="CG95pXiRCIVyR0NZe2BMjAW9hiI=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIREjRIETSUQZCHlFjR+bIJp5zP1t0aFFn5BFqo6BAt30PBv3A2LiBhqtHMrnZ2glgKg6776ZSWlldW18rrlY3Nre2d6u5e20SJ5tDikYx0N2AGpFDQQoESurEGFgYSOsHkKvM7D6CNiNQdTmPwQzZWYiQ4Qyvdmgt3UK25dTcHXSReQWqkQHNQ/eoPI56EoJBLZkzPc2P0U6ZRcAmzSj8xEDM+YWPoWapYCMZP86gzepQYhhGNQVMhaS7C742UhcZMw8BOhgzvzbyXif95vQRH534qVJwgKJ4dQiEhP2S4FrYDoEOhAZFlyYEKRTnTDBG0oIxzKya2lIrtw5v/fpG0T+qe5TentcZl0UyZHJBDckw8ckYa5Jo0SYtwMiZP5Jm8OI/Oq/PmvP+MlpxiZ5/8gfPxDXO1kf0=</latexit>

s = 1
<latexit sha1_base64="qpea17Z6USkJNuLf/Cu0B+hjCYc=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCggYpgoYySOQhJVa0vmzCKeezdbdGikJ+ghYqOkTLz1DwL9jGBSRMNZrZ1c5OECtpyXU/naXlldW19dJGeXNre2e3srffslFiBDZFpCLTCcCikhqbJElhJzYIYaCwHYyvM7/9gMbKSN/RJEY/hJGWQymAUqljL3tSD2nSr1TdmpuDLxKvIFVWoNGvfPUGkUhC1CQUWNv13Jj8KRiSQuGs3EssxiDGMMJuSjWEaP1pnnfGjxMLFPEYDZeK5yL+3phCaO0kDNLJEOjeznuZ+J/XTWh44U+ljhNCLbJDJBXmh6wwMi0C+UAaJIIsOXKpuQADRGgkByFSMUmbKad9ePPfL5LWac1L+e1ZtX5VNFNih+yInTCPnbM6u2EN1mSCKfbEntmL8+i8Om/O+8/oklPsHLA/cD6+Ado4lIU=</latexit><latexit sha1_base64="qpea17Z6USkJNuLf/Cu0B+hjCYc=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCggYpgoYySOQhJVa0vmzCKeezdbdGikJ+ghYqOkTLz1DwL9jGBSRMNZrZ1c5OECtpyXU/naXlldW19dJGeXNre2e3srffslFiBDZFpCLTCcCikhqbJElhJzYIYaCwHYyvM7/9gMbKSN/RJEY/hJGWQymAUqljL3tSD2nSr1TdmpuDLxKvIFVWoNGvfPUGkUhC1CQUWNv13Jj8KRiSQuGs3EssxiDGMMJuSjWEaP1pnnfGjxMLFPEYDZeK5yL+3phCaO0kDNLJEOjeznuZ+J/XTWh44U+ljhNCLbJDJBXmh6wwMi0C+UAaJIIsOXKpuQADRGgkByFSMUmbKad9ePPfL5LWac1L+e1ZtX5VNFNih+yInTCPnbM6u2EN1mSCKfbEntmL8+i8Om/O+8/oklPsHLA/cD6+Ado4lIU=</latexit><latexit sha1_base64="qpea17Z6USkJNuLf/Cu0B+hjCYc=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCggYpgoYySOQhJVa0vmzCKeezdbdGikJ+ghYqOkTLz1DwL9jGBSRMNZrZ1c5OECtpyXU/naXlldW19dJGeXNre2e3srffslFiBDZFpCLTCcCikhqbJElhJzYIYaCwHYyvM7/9gMbKSN/RJEY/hJGWQymAUqljL3tSD2nSr1TdmpuDLxKvIFVWoNGvfPUGkUhC1CQUWNv13Jj8KRiSQuGs3EssxiDGMMJuSjWEaP1pnnfGjxMLFPEYDZeK5yL+3phCaO0kDNLJEOjeznuZ+J/XTWh44U+ljhNCLbJDJBXmh6wwMi0C+UAaJIIsOXKpuQADRGgkByFSMUmbKad9ePPfL5LWac1L+e1ZtX5VNFNih+yInTCPnbM6u2EN1mSCKfbEntmL8+i8Om/O+8/oklPsHLA/cD6+Ado4lIU=</latexit><latexit sha1_base64="qpea17Z6USkJNuLf/Cu0B+hjCYc=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCggYpgoYySOQhJVa0vmzCKeezdbdGikJ+ghYqOkTLz1DwL9jGBSRMNZrZ1c5OECtpyXU/naXlldW19dJGeXNre2e3srffslFiBDZFpCLTCcCikhqbJElhJzYIYaCwHYyvM7/9gMbKSN/RJEY/hJGWQymAUqljL3tSD2nSr1TdmpuDLxKvIFVWoNGvfPUGkUhC1CQUWNv13Jj8KRiSQuGs3EssxiDGMMJuSjWEaP1pnnfGjxMLFPEYDZeK5yL+3phCaO0kDNLJEOjeznuZ+J/XTWh44U+ljhNCLbJDJBXmh6wwMi0C+UAaJIIsOXKpuQADRGgkByFSMUmbKad9ePPfL5LWac1L+e1ZtX5VNFNih+yInTCPnbM6u2EN1mSCKfbEntmL8+i8Om/O+8/oklPsHLA/cD6+Ado4lIU=</latexit>

× ×

s+ t+ u = 0
<latexit sha1_base64="WkTi5TC8PatK5xRnzfz5lQIMj/4=">AAAB+XicbVDLSsNAFJ3UV62vqks3g0UQCiURQTdC0Y3LCvYBbSiT6W0dOpmEmRuhhH6EW125E7d+jQv/xUnMQlvP6nDOvdxzTxBLYdB1P53Syura+kZ5s7K1vbO7V90/6Jgo0RzaPJKR7gXMgBQK2ihQQi/WwMJAQjeY3mR+9xG0EZG6x1kMfsgmSowFZ2ilrqljPblyh9Wa23Bz0GXiFaRGCrSG1a/BKOJJCAq5ZMb0PTdGP2UaBZcwrwwSAzHjUzaBvqWKhWD8NI87pyeJYRjRGDQVkuYi/N5IWWjMLAzsZMjwwSx6mfif109wfOmnQsUJguLZIRQS8kOGa2F7ADoSGhBZlhyoUJQzzRBBC8o4t2Jii6nYPrzF75dJ56zhWX53XmteF82UyRE5JqfEIxekSW5Ji7QJJ1PyRJ7Ji5M6r86b8/4zWnKKnUPyB87HN/66k2Q=</latexit><latexit sha1_base64="WkTi5TC8PatK5xRnzfz5lQIMj/4=">AAAB+XicbVDLSsNAFJ3UV62vqks3g0UQCiURQTdC0Y3LCvYBbSiT6W0dOpmEmRuhhH6EW125E7d+jQv/xUnMQlvP6nDOvdxzTxBLYdB1P53Syura+kZ5s7K1vbO7V90/6Jgo0RzaPJKR7gXMgBQK2ihQQi/WwMJAQjeY3mR+9xG0EZG6x1kMfsgmSowFZ2ilrqljPblyh9Wa23Bz0GXiFaRGCrSG1a/BKOJJCAq5ZMb0PTdGP2UaBZcwrwwSAzHjUzaBvqWKhWD8NI87pyeJYRjRGDQVkuYi/N5IWWjMLAzsZMjwwSx6mfif109wfOmnQsUJguLZIRQS8kOGa2F7ADoSGhBZlhyoUJQzzRBBC8o4t2Jii6nYPrzF75dJ56zhWX53XmteF82UyRE5JqfEIxekSW5Ji7QJJ1PyRJ7Ji5M6r86b8/4zWnKKnUPyB87HN/66k2Q=</latexit><latexit sha1_base64="WkTi5TC8PatK5xRnzfz5lQIMj/4=">AAAB+XicbVDLSsNAFJ3UV62vqks3g0UQCiURQTdC0Y3LCvYBbSiT6W0dOpmEmRuhhH6EW125E7d+jQv/xUnMQlvP6nDOvdxzTxBLYdB1P53Syura+kZ5s7K1vbO7V90/6Jgo0RzaPJKR7gXMgBQK2ihQQi/WwMJAQjeY3mR+9xG0EZG6x1kMfsgmSowFZ2ilrqljPblyh9Wa23Bz0GXiFaRGCrSG1a/BKOJJCAq5ZMb0PTdGP2UaBZcwrwwSAzHjUzaBvqWKhWD8NI87pyeJYRjRGDQVkuYi/N5IWWjMLAzsZMjwwSx6mfif109wfOmnQsUJguLZIRQS8kOGa2F7ADoSGhBZlhyoUJQzzRBBC8o4t2Jii6nYPrzF75dJ56zhWX53XmteF82UyRE5JqfEIxekSW5Ji7QJJ1PyRJ7Ji5M6r86b8/4zWnKKnUPyB87HN/66k2Q=</latexit><latexit sha1_base64="WkTi5TC8PatK5xRnzfz5lQIMj/4=">AAAB+XicbVDLSsNAFJ3UV62vqks3g0UQCiURQTdC0Y3LCvYBbSiT6W0dOpmEmRuhhH6EW125E7d+jQv/xUnMQlvP6nDOvdxzTxBLYdB1P53Syura+kZ5s7K1vbO7V90/6Jgo0RzaPJKR7gXMgBQK2ihQQi/WwMJAQjeY3mR+9xG0EZG6x1kMfsgmSowFZ2ilrqljPblyh9Wa23Bz0GXiFaRGCrSG1a/BKOJJCAq5ZMb0PTdGP2UaBZcwrwwSAzHjUzaBvqWKhWD8NI87pyeJYRjRGDQVkuYi/N5IWWjMLAzsZMjwwSx6mfif109wfOmnQsUJguLZIRQS8kOGa2F7ADoSGhBZlhyoUJQzzRBBC8o4t2Jii6nYPrzF75dJ56zhWX53XmteF82UyRE5JqfEIxekSW5Ji7QJJ1PyRJ7Ji5M6r86b8/4zWnKKnUPyB87HN/66k2Q=</latexit>

⇢s
<latexit sha1_base64="aiYNF3ZcgNJiCTGyFnITjYaRQkc=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZZMcOZ+tuzVSsPIPtFDRIVr+hoJ/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gul15nceQBsRqTucxeCHbKzESHCGVmr39SQamEG15tbdHHSZeAWpkQLNQfWrP4x4EoJCLpkxPc+N0U+ZRsElzCv9xEDM+JSNoWepYiEYP83TzulJYhhGNAZNhaS5CL83UhYaMwsDOxkynJhFLxP/83oJji79VKg4QVA8O4RCQn7IcC1sDUCHQgMiy5IDFYpyphkiaEEZ51ZMbC8V24e3+P0yaZ/VPctvz2uNq6KZMjkix+SUeOSCNMgNaZIW4eSePJFn8uI8Oq/Om/P+M1pyip1D8gfOxzdiAJOy</latexit><latexit sha1_base64="aiYNF3ZcgNJiCTGyFnITjYaRQkc=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZZMcOZ+tuzVSsPIPtFDRIVr+hoJ/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gul15nceQBsRqTucxeCHbKzESHCGVmr39SQamEG15tbdHHSZeAWpkQLNQfWrP4x4EoJCLpkxPc+N0U+ZRsElzCv9xEDM+JSNoWepYiEYP83TzulJYhhGNAZNhaS5CL83UhYaMwsDOxkynJhFLxP/83oJji79VKg4QVA8O4RCQn7IcC1sDUCHQgMiy5IDFYpyphkiaEEZ51ZMbC8V24e3+P0yaZ/VPctvz2uNq6KZMjkix+SUeOSCNMgNaZIW4eSePJFn8uI8Oq/Om/P+M1pyip1D8gfOxzdiAJOy</latexit><latexit sha1_base64="aiYNF3ZcgNJiCTGyFnITjYaRQkc=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZZMcOZ+tuzVSsPIPtFDRIVr+hoJ/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gul15nceQBsRqTucxeCHbKzESHCGVmr39SQamEG15tbdHHSZeAWpkQLNQfWrP4x4EoJCLpkxPc+N0U+ZRsElzCv9xEDM+JSNoWepYiEYP83TzulJYhhGNAZNhaS5CL83UhYaMwsDOxkynJhFLxP/83oJji79VKg4QVA8O4RCQn7IcC1sDUCHQgMiy5IDFYpyphkiaEEZ51ZMbC8V24e3+P0yaZ/VPctvz2uNq6KZMjkix+SUeOSCNMgNaZIW4eSePJFn8uI8Oq/Om/P+M1pyip1D8gfOxzdiAJOy</latexit><latexit sha1_base64="aiYNF3ZcgNJiCTGyFnITjYaRQkc=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZZMcOZ+tuzVSsPIPtFDRIVr+hoJ/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gul15nceQBsRqTucxeCHbKzESHCGVmr39SQamEG15tbdHHSZeAWpkQLNQfWrP4x4EoJCLpkxPc+N0U+ZRsElzCv9xEDM+JSNoWepYiEYP83TzulJYhhGNAZNhaS5CL83UhYaMwsDOxkynJhFLxP/83oJji79VKg4QVA8O4RCQn7IcC1sDUCHQgMiy5IDFYpyphkiaEEZ51ZMbC8V24e3+P0yaZ/VPctvz2uNq6KZMjkix+SUeOSCNMgNaZIW4eSePJFn8uI8Oq/Om/P+M1pyip1D8gfOxzdiAJOy</latexit>

⇢t
<latexit sha1_base64="/+GBcMYY25cdfQQ/bxhj9QvQ5ag=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZZMcOZ+tuzVSsPIPtFDRIVr+hoJ/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gul15nceQBsRqTucxeCHbKzESHCGVmr39SQa4KBac+tuDrpMvILUSIHmoPrVH0Y8CUEhl8yYnufG6KdMo+AS5pV+YiBmfMrG0LNUsRCMn+Zp5/QkMQwjGoOmQtJchN8bKQuNmYWBnQwZTsyil4n/eb0ER5d+KlScICieHUIhIT9kuBa2BqBDoQGRZcmBCkU50wwRtKCMcysmtpeK7cNb/H6ZtM/qnuW357XGVdFMmRyRY3JKPHJBGuSGNEmLcHJPnsgzeXEenVfnzXn/GS05xc4h+QPn4xtjj5Oz</latexit><latexit sha1_base64="/+GBcMYY25cdfQQ/bxhj9QvQ5ag=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZZMcOZ+tuzVSsPIPtFDRIVr+hoJ/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gul15nceQBsRqTucxeCHbKzESHCGVmr39SQa4KBac+tuDrpMvILUSIHmoPrVH0Y8CUEhl8yYnufG6KdMo+AS5pV+YiBmfMrG0LNUsRCMn+Zp5/QkMQwjGoOmQtJchN8bKQuNmYWBnQwZTsyil4n/eb0ER5d+KlScICieHUIhIT9kuBa2BqBDoQGRZcmBCkU50wwRtKCMcysmtpeK7cNb/H6ZtM/qnuW357XGVdFMmRyRY3JKPHJBGuSGNEmLcHJPnsgzeXEenVfnzXn/GS05xc4h+QPn4xtjj5Oz</latexit><latexit sha1_base64="/+GBcMYY25cdfQQ/bxhj9QvQ5ag=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZZMcOZ+tuzVSsPIPtFDRIVr+hoJ/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gul15nceQBsRqTucxeCHbKzESHCGVmr39SQa4KBac+tuDrpMvILUSIHmoPrVH0Y8CUEhl8yYnufG6KdMo+AS5pV+YiBmfMrG0LNUsRCMn+Zp5/QkMQwjGoOmQtJchN8bKQuNmYWBnQwZTsyil4n/eb0ER5d+KlScICieHUIhIT9kuBa2BqBDoQGRZcmBCkU50wwRtKCMcysmtpeK7cNb/H6ZtM/qnuW357XGVdFMmRyRY3JKPHJBGuSGNEmLcHJPnsgzeXEenVfnzXn/GS05xc4h+QPn4xtjj5Oz</latexit><latexit sha1_base64="/+GBcMYY25cdfQQ/bxhj9QvQ5ag=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZZMcOZ+tuzVSsPIPtFDRIVr+hoJ/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gul15nceQBsRqTucxeCHbKzESHCGVmr39SQa4KBac+tuDrpMvILUSIHmoPrVH0Y8CUEhl8yYnufG6KdMo+AS5pV+YiBmfMrG0LNUsRCMn+Zp5/QkMQwjGoOmQtJchN8bKQuNmYWBnQwZTsyil4n/eb0ER5d+KlScICieHUIhIT9kuBa2BqBDoQGRZcmBCkU50wwRtKCMcysmtpeK7cNb/H6ZtM/qnuW357XGVdFMmRyRY3JKPHJBGuSGNEmLcHJPnsgzeXEenVfnzXn/GS05xc4h+QPn4xtjj5Oz</latexit>

⇢u
<latexit sha1_base64="3yV5dsCnhYsEGR053wH+Izsb4TE=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZZMcOZ+tuzVSsPIPtFDRIVr+hoJ/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gul15nceQBsRqTucxeCHbKzESHCGVmr39SQaJINqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8SkbQ89SxUIwfpqnndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJkODGLXib+5/USHF36qVBxgqB4dgiFhPyQ4VrYGoAOhQZEliUHKhTlTDNE0IIyzq2Y2F4qtg9v8ftl0j6re5bfntcaV0UzZXJEjskp8cgFaZAb0iQtwsk9eSLP5MV5dF6dN+f9Z7TkFDuH5A+cj29lHpO0</latexit><latexit sha1_base64="3yV5dsCnhYsEGR053wH+Izsb4TE=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZZMcOZ+tuzVSsPIPtFDRIVr+hoJ/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gul15nceQBsRqTucxeCHbKzESHCGVmr39SQaJINqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8SkbQ89SxUIwfpqnndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJkODGLXib+5/USHF36qVBxgqB4dgiFhPyQ4VrYGoAOhQZEliUHKhTlTDNE0IIyzq2Y2F4qtg9v8ftl0j6re5bfntcaV0UzZXJEjskp8cgFaZAb0iQtwsk9eSLP5MV5dF6dN+f9Z7TkFDuH5A+cj29lHpO0</latexit><latexit sha1_base64="3yV5dsCnhYsEGR053wH+Izsb4TE=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZZMcOZ+tuzVSsPIPtFDRIVr+hoJ/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gul15nceQBsRqTucxeCHbKzESHCGVmr39SQaJINqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8SkbQ89SxUIwfpqnndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJkODGLXib+5/USHF36qVBxgqB4dgiFhPyQ4VrYGoAOhQZEliUHKhTlTDNE0IIyzq2Y2F4qtg9v8ftl0j6re5bfntcaV0UzZXJEjskp8cgFaZAb0iQtwsk9eSLP5MV5dF6dN+f9Z7TkFDuH5A+cj29lHpO0</latexit><latexit sha1_base64="3yV5dsCnhYsEGR053wH+Izsb4TE=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZZMcOZ+tuzVSsPIPtFDRIVr+hoJ/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gul15nceQBsRqTucxeCHbKzESHCGVmr39SQaJINqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8SkbQ89SxUIwfpqnndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJkODGLXib+5/USHF36qVBxgqB4dgiFhPyQ4VrYGoAOhQZEliUHKhTlTDNE0IIyzq2Y2F4qtg9v8ftl0j6re5bfntcaV0UzZXJEjskp8cgFaZAb0iQtwsk9eSLP5MV5dF6dN+f9Z7TkFDuH5A+cj29lHpO0</latexit>

The Ansatz

s-plane -planeρ

{↵,�}
<latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit><latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit><latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit><latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit>



A(0)(s, t, u) = NfA(s|t, u) +A(t|s, u) +A(u|s, t)
<latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="JsY2M/+G/6hlSBrAiTTvRkpSb8w=">AAAB5HicbZA7SwNBFIXvxldco8baZjAIVmHXRkvBxjKCeUBcwt3JTRwy+2DmrhBC/oCtlZ34ryz8L86uKTTxVB/nzHDvPXGuleUg+PRqW9s7u3v1ff+g4R8eHTcbPZsVRlJXZjozgxgtaZVSlxVrGuSGMIk19ePZbZn3n8lYlaUPPM8pSnCaqomSyM7qjJqtoB1UEpsQrqAFK42aX4/jTBYJpSw1WjsMg5yjBRpWUtPSfyws5ShnOKWhwxQTstGiWnMpzguLnImcjFBaVCb9/rHAxNp5EruXCfKTXc9K879sWPDkOlqoNC+YUlkOYqWpGmSlUe5+EmNliBnLzUmoVEg0yExGCZTSmYUrxHd1hOvHb0Lvsh06vg+gDqdwBhcQwhXcwB10oAsSxvACr5713rz3n9pq3qq/E/gj7+MbljKOsg==</latexit><latexit sha1_base64="ljyvMrrga7IWv8ChbYF5Z/clJnk=">AAACFnicbZC5TgMxFEXfsBO2QEtjESFNxKIZGmiQiGioEEhkkUKIPOYFLDyL7GekaMhX8Al8BS1UdIiOgn/BE1Kw3er4XlvP70aZkoaC4N0bG5+YnJqemS3NzS8sLpWX5xsmtVpgXaQq1a2IG1QywTpJUtjKNPI4UtiMbg6LvHmL2sg0OaN+hp2YXyWyJwUnZ3XLW7WL3A+qA99s0qat7h93e6zmm7visFHz6c58gXVA1W65EmwHQ7G/EI6gAiOddMsf55epsDEmJBQ3ph0GGXVyrkkKhYPSuTWYcXHDr7DtMOExmk4+XGvA1q3hlLIMNZOKDU38/iLnsTH9OHI3Y07X5ndWmP9lbUu9vU4uk8wSJqIYRFLhcJARWrq+kF1KjUS8+DkymTDBNSdCLRkXwpnWFVhyfYS/t/8LjZ3t0PFpADOwCmvgQwi7cABHcAJ1EHAPj/AEz96D9+K9fjU35o0qXIEf8t4+ATLxnws=</latexit><latexit sha1_base64="ljyvMrrga7IWv8ChbYF5Z/clJnk=">AAACFnicbZC5TgMxFEXfsBO2QEtjESFNxKIZGmiQiGioEEhkkUKIPOYFLDyL7GekaMhX8Al8BS1UdIiOgn/BE1Kw3er4XlvP70aZkoaC4N0bG5+YnJqemS3NzS8sLpWX5xsmtVpgXaQq1a2IG1QywTpJUtjKNPI4UtiMbg6LvHmL2sg0OaN+hp2YXyWyJwUnZ3XLW7WL3A+qA99s0qat7h93e6zmm7visFHz6c58gXVA1W65EmwHQ7G/EI6gAiOddMsf55epsDEmJBQ3ph0GGXVyrkkKhYPSuTWYcXHDr7DtMOExmk4+XGvA1q3hlLIMNZOKDU38/iLnsTH9OHI3Y07X5ndWmP9lbUu9vU4uk8wSJqIYRFLhcJARWrq+kF1KjUS8+DkymTDBNSdCLRkXwpnWFVhyfYS/t/8LjZ3t0PFpADOwCmvgQwi7cABHcAJ1EHAPj/AEz96D9+K9fjU35o0qXIEf8t4+ATLxnws=</latexit><latexit sha1_base64="9Ap3fAs5xDrxGkBMq3fbbj5JwIk=">AAACIXicbZC7TgMxEEW94RXCK0BJYxEhbQREuzTQIBFoqFCQCCCFEHnNJFjxPmSPkdAmX8En8BW0UNEhOoT4F7xJCiBMdXzvjMZzg0QKjZ734eQmJqemZ/Kzhbn5hcWl4vLKuY6N4lDnsYzVZcA0SBFBHQVKuEwUsDCQcBF0jzL/4g6UFnF0hvcJNEPWiURbcIZWahW3q9ep65X7rt7CLVPeP2m1adXVveyxWXWxp4dgLGC5VSx5FW9QdBz8EZTIqGqt4tfVTcxNCBFyybRu+F6CzZQpFFxCv3BlNCSMd1kHGhYjFoJupoOz+nTDaIYxTUBRIelAhJ8TKQu1vg8D2xkyvNV/vUz8z2sYbO81UxElBiHi2SIUEgaLNFfC5gX0RihAZNnPgYqIcqYYIihBGedWNDbAgs3D/3v9OJzvVHzLp17p4HCUTJ6skXXiEp/skgNyTGqkTjh5IE/kmbw4j86r8+a8D1tzzmhmlfwq5/MbFV2gkw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit>

A(1)(s, t, u) = A(t|s, u)�A(u|s, t)
<latexit sha1_base64="S24tgus1LAq/p2GJjvrd18Kw2x8=">AAACFHicbZA9TwJBEIb38Bu/UEubjcTkSJDcGRNtTEAbS01ETADJ3jLghr2P7M6akJPWn+CvsNXKztjaW/hfXJBCwamevO9MZuYNEik0et6nk5mZnZtfWFzKLq+srq3nNjavdGwUhyqPZayuA6ZBigiqKFDCdaKAhYGEWtA7Hfq1O1BaxNEl9hNohqwbiY7gDK3UytHKTer6hYGri1g0heOKi/fawl7FNRaw0MrlvZI3KjoN/hjyZFznrdxXox1zE0KEXDKt676XYDNlCgWXMMg2jIaE8R7rQt1ixELQzXT0yYDuGs0wpgkoKiQdifB7ImWh1v0wsJ0hw1s96Q3F/7y6wc5RMxVRYhAiPlyEQsJokeZK2IiAtoUCRDa8HKiIKGeKIYISlHFuRWMzy9o8/Mnvp+Fqv+RbvjjIl0/GySySbbJDXOKTQ1ImZ+ScVAknD+SJPJMX59F5dd6c95/WjDOe2SJ/yvn4BnfmnCQ=</latexit><latexit sha1_base64="S24tgus1LAq/p2GJjvrd18Kw2x8=">AAACFHicbZA9TwJBEIb38Bu/UEubjcTkSJDcGRNtTEAbS01ETADJ3jLghr2P7M6akJPWn+CvsNXKztjaW/hfXJBCwamevO9MZuYNEik0et6nk5mZnZtfWFzKLq+srq3nNjavdGwUhyqPZayuA6ZBigiqKFDCdaKAhYGEWtA7Hfq1O1BaxNEl9hNohqwbiY7gDK3UytHKTer6hYGri1g0heOKi/fawl7FNRaw0MrlvZI3KjoN/hjyZFznrdxXox1zE0KEXDKt676XYDNlCgWXMMg2jIaE8R7rQt1ixELQzXT0yYDuGs0wpgkoKiQdifB7ImWh1v0wsJ0hw1s96Q3F/7y6wc5RMxVRYhAiPlyEQsJokeZK2IiAtoUCRDa8HKiIKGeKIYISlHFuRWMzy9o8/Mnvp+Fqv+RbvjjIl0/GySySbbJDXOKTQ1ImZ+ScVAknD+SJPJMX59F5dd6c95/WjDOe2SJ/yvn4BnfmnCQ=</latexit><latexit sha1_base64="S24tgus1LAq/p2GJjvrd18Kw2x8=">AAACFHicbZA9TwJBEIb38Bu/UEubjcTkSJDcGRNtTEAbS01ETADJ3jLghr2P7M6akJPWn+CvsNXKztjaW/hfXJBCwamevO9MZuYNEik0et6nk5mZnZtfWFzKLq+srq3nNjavdGwUhyqPZayuA6ZBigiqKFDCdaKAhYGEWtA7Hfq1O1BaxNEl9hNohqwbiY7gDK3UytHKTer6hYGri1g0heOKi/fawl7FNRaw0MrlvZI3KjoN/hjyZFznrdxXox1zE0KEXDKt676XYDNlCgWXMMg2jIaE8R7rQt1ixELQzXT0yYDuGs0wpgkoKiQdifB7ImWh1v0wsJ0hw1s96Q3F/7y6wc5RMxVRYhAiPlyEQsJokeZK2IiAtoUCRDa8HKiIKGeKIYISlHFuRWMzy9o8/Mnvp+Fqv+RbvjjIl0/GySySbbJDXOKTQ1ImZ+ScVAknD+SJPJMX59F5dd6c95/WjDOe2SJ/yvn4BnfmnCQ=</latexit><latexit sha1_base64="S24tgus1LAq/p2GJjvrd18Kw2x8=">AAACFHicbZA9TwJBEIb38Bu/UEubjcTkSJDcGRNtTEAbS01ETADJ3jLghr2P7M6akJPWn+CvsNXKztjaW/hfXJBCwamevO9MZuYNEik0et6nk5mZnZtfWFzKLq+srq3nNjavdGwUhyqPZayuA6ZBigiqKFDCdaKAhYGEWtA7Hfq1O1BaxNEl9hNohqwbiY7gDK3UytHKTer6hYGri1g0heOKi/fawl7FNRaw0MrlvZI3KjoN/hjyZFznrdxXox1zE0KEXDKt676XYDNlCgWXMMg2jIaE8R7rQt1ixELQzXT0yYDuGs0wpgkoKiQdifB7ImWh1v0wsJ0hw1s96Q3F/7y6wc5RMxVRYhAiPlyEQsJokeZK2IiAtoUCRDa8HKiIKGeKIYISlHFuRWMzy9o8/Mnvp+Fqv+RbvjjIl0/GySySbbJDXOKTQ1ImZ+ScVAknD+SJPJMX59F5dd6c95/WjDOe2SJ/yvn4BnfmnCQ=</latexit>

A(2)(s, t, u) = A(t|s, u) +A(u|s, t)
<latexit sha1_base64="fpDEk7fqWJVebHJ/HT9z8rCxyrY=">AAACFHicbZA9SwNBEIb34nf8ilraLAbhghLugqCNYLSxVDAaSM6wt07ikr0PdmeFcKb1J/grbLWyE1t7C/+LezGFX1M9vO8MM/OGqRQaPe/dKUxMTk3PzM4V5xcWl5ZLK6vnOjGKQ4MnMlHNkGmQIoYGCpTQTBWwKJRwEfaPcv/iBpQWSXyGgxSCiPVi0RWcoZU6JVq/zNxaZejqbdw2lf26i7fawlbdNRaw0imVvao3KvoX/DGUybhOOqWP9lXCTQQxcsm0bvleikHGFAouYVhsGw0p433Wg5bFmEWgg2z0yZBuGs0woSkoKiQdifB9ImOR1oMotJ0Rw2v928vF/7yWwe5ekIk4NQgxzxehkDBapLkSNiKgV0IBIssvBypiypliiKAEZZxb0djMijYP//f3f+G8VvUtn+6UDw7HycySdbJBXOKTXXJAjskJaRBO7sgDeSRPzr3z7Lw4r1+tBWc8s0Z+lPP2CXZinCM=</latexit><latexit sha1_base64="fpDEk7fqWJVebHJ/HT9z8rCxyrY=">AAACFHicbZA9SwNBEIb34nf8ilraLAbhghLugqCNYLSxVDAaSM6wt07ikr0PdmeFcKb1J/grbLWyE1t7C/+LezGFX1M9vO8MM/OGqRQaPe/dKUxMTk3PzM4V5xcWl5ZLK6vnOjGKQ4MnMlHNkGmQIoYGCpTQTBWwKJRwEfaPcv/iBpQWSXyGgxSCiPVi0RWcoZU6JVq/zNxaZejqbdw2lf26i7fawlbdNRaw0imVvao3KvoX/DGUybhOOqWP9lXCTQQxcsm0bvleikHGFAouYVhsGw0p433Wg5bFmEWgg2z0yZBuGs0woSkoKiQdifB9ImOR1oMotJ0Rw2v928vF/7yWwe5ekIk4NQgxzxehkDBapLkSNiKgV0IBIssvBypiypliiKAEZZxb0djMijYP//f3f+G8VvUtn+6UDw7HycySdbJBXOKTXXJAjskJaRBO7sgDeSRPzr3z7Lw4r1+tBWc8s0Z+lPP2CXZinCM=</latexit><latexit sha1_base64="fpDEk7fqWJVebHJ/HT9z8rCxyrY=">AAACFHicbZA9SwNBEIb34nf8ilraLAbhghLugqCNYLSxVDAaSM6wt07ikr0PdmeFcKb1J/grbLWyE1t7C/+LezGFX1M9vO8MM/OGqRQaPe/dKUxMTk3PzM4V5xcWl5ZLK6vnOjGKQ4MnMlHNkGmQIoYGCpTQTBWwKJRwEfaPcv/iBpQWSXyGgxSCiPVi0RWcoZU6JVq/zNxaZejqbdw2lf26i7fawlbdNRaw0imVvao3KvoX/DGUybhOOqWP9lXCTQQxcsm0bvleikHGFAouYVhsGw0p433Wg5bFmEWgg2z0yZBuGs0woSkoKiQdifB9ImOR1oMotJ0Rw2v928vF/7yWwe5ekIk4NQgxzxehkDBapLkSNiKgV0IBIssvBypiypliiKAEZZxb0djMijYP//f3f+G8VvUtn+6UDw7HycySdbJBXOKTXXJAjskJaRBO7sgDeSRPzr3z7Lw4r1+tBWc8s0Z+lPP2CXZinCM=</latexit><latexit sha1_base64="fpDEk7fqWJVebHJ/HT9z8rCxyrY=">AAACFHicbZA9SwNBEIb34nf8ilraLAbhghLugqCNYLSxVDAaSM6wt07ikr0PdmeFcKb1J/grbLWyE1t7C/+LezGFX1M9vO8MM/OGqRQaPe/dKUxMTk3PzM4V5xcWl5ZLK6vnOjGKQ4MnMlHNkGmQIoYGCpTQTBWwKJRwEfaPcv/iBpQWSXyGgxSCiPVi0RWcoZU6JVq/zNxaZejqbdw2lf26i7fawlbdNRaw0imVvao3KvoX/DGUybhOOqWP9lXCTQQxcsm0bvleikHGFAouYVhsGw0p433Wg5bFmEWgg2z0yZBuGs0woSkoKiQdifB9ImOR1oMotJ0Rw2v928vF/7yWwe5ekIk4NQgxzxehkDBapLkSNiKgV0IBIssvBypiypliiKAEZZxb0djMijYP//f3f+G8VvUtn+6UDw7HycySdbJBXOKTXXJAjskJaRBO7sgDeSRPzr3z7Lw4r1+tBWc8s0Z+lPP2CXZinCM=</latexit>

Singlet

Antisymmetric

Let’s look at s-channel unitarity: project onto irreps of flavor and spin

Symmetric traceless

Partial wave projections: a linear operation on the ansatz

x = cos ✓
<latexit sha1_base64="r24fVPTFBy/b6vb2MbAf/5kG3WY=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QXULvpJMMmX0w0yuGEPArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1+bGShmz701paXlldWy9tlDe3tnd2K3v7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3xdea371EbGYV3NInRC2AYyoEUQKnkPly6IjIujZCgV6naNTsHXyROQaqsQKNX+XL7kUgCDEkoMKbr2DF5U9AkhcJZ2U0MxiDGMMRuSkMI0HjTPPOMHycGKOIxai4Vz0X8vTGFwJhJ4KeTAdDIzHuZ+J/XTWhw4U1lGCeEocgOkVSYHzJCy7QM5H2pkQiy5MhlyAVoIEItOQiRiknaTjntw5n/fpG0TmtOym/PqvWropkSO2RH7IQ57JzV2Q1rsCYTLGZP7Jm9WI/Wq/Vmvf+MLlnFzgH7A+vjG/ARlj8=</latexit><latexit sha1_base64="r24fVPTFBy/b6vb2MbAf/5kG3WY=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QXULvpJMMmX0w0yuGEPArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1+bGShmz701paXlldWy9tlDe3tnd2K3v7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3xdea371EbGYV3NInRC2AYyoEUQKnkPly6IjIujZCgV6naNTsHXyROQaqsQKNX+XL7kUgCDEkoMKbr2DF5U9AkhcJZ2U0MxiDGMMRuSkMI0HjTPPOMHycGKOIxai4Vz0X8vTGFwJhJ4KeTAdDIzHuZ+J/XTWhw4U1lGCeEocgOkVSYHzJCy7QM5H2pkQiy5MhlyAVoIEItOQiRiknaTjntw5n/fpG0TmtOym/PqvWropkSO2RH7IQ57JzV2Q1rsCYTLGZP7Jm9WI/Wq/Vmvf+MLlnFzgH7A+vjG/ARlj8=</latexit><latexit sha1_base64="r24fVPTFBy/b6vb2MbAf/5kG3WY=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QXULvpJMMmX0w0yuGEPArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1+bGShmz701paXlldWy9tlDe3tnd2K3v7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3xdea371EbGYV3NInRC2AYyoEUQKnkPly6IjIujZCgV6naNTsHXyROQaqsQKNX+XL7kUgCDEkoMKbr2DF5U9AkhcJZ2U0MxiDGMMRuSkMI0HjTPPOMHycGKOIxai4Vz0X8vTGFwJhJ4KeTAdDIzHuZ+J/XTWhw4U1lGCeEocgOkVSYHzJCy7QM5H2pkQiy5MhlyAVoIEItOQiRiknaTjntw5n/fpG0TmtOym/PqvWropkSO2RH7IQ57JzV2Q1rsCYTLGZP7Jm9WI/Wq/Vmvf+MLlnFzgH7A+vjG/ARlj8=</latexit><latexit sha1_base64="r24fVPTFBy/b6vb2MbAf/5kG3WY=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QXULvpJMMmX0w0yuGEPArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1+bGShmz701paXlldWy9tlDe3tnd2K3v7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3xdea371EbGYV3NInRC2AYyoEUQKnkPly6IjIujZCgV6naNTsHXyROQaqsQKNX+XL7kUgCDEkoMKbr2DF5U9AkhcJZ2U0MxiDGMMRuSkMI0HjTPPOMHycGKOIxai4Vz0X8vTGFwJhJ4KeTAdDIzHuZ+J/XTWhw4U1lGCeEocgOkVSYHzJCy7QM5H2pkQiy5MhlyAVoIEItOQiRiknaTjntw5n/fpG0TmtOym/PqvWropkSO2RH7IQ57JzV2Q1rsCYTLGZP7Jm9WI/Wq/Vmvf+MLlnFzgH7A+vjG/ARlj8=</latexit>

S(I)
` = 1 +

i

64⇡

Z 1

�1
P`(x)A

(I)(s, x)
<latexit sha1_base64="EcbJRAsryD96l4fitaeuYQocSXw="></latexit><latexit sha1_base64="EcbJRAsryD96l4fitaeuYQocSXw="></latexit><latexit sha1_base64="EcbJRAsryD96l4fitaeuYQocSXw="></latexit><latexit sha1_base64="EcbJRAsryD96l4fitaeuYQocSXw="></latexit>

d=4


Unitarity

  for  ,  ,  |S(I)
ℓ (s) |2 ≤ 1 I = 0,1,2 ℓ = 0,1,…, ∞ s > 0

Set of infinite quadratic constraints



Numerical optimization problem

min�, with ↵ = ↵⇤
<latexit sha1_base64="i6grgPl0lMh10FhXsqSTElC4EBg=">AAACJ3icbVDJSgNBEO1xjXGLevTSGAQRCTMq6EUIevEYwaiQiaGmUyaNPUu6a9Qw5EP8BL/Cq568iR48+Cd2loPbu9TjvSqq6gWJkoZc990ZG5+YnJrOzeRn5+YXFgtLy2cmTrXAqohVrC8CMKhkhFWSpPAi0QhhoPA8uD7q++c3qI2Mo1PqJlgPoRXJKymArNQo7PihjLgfIMEW9zudFJrcJ7yj7FZSu+cPBVBJGw6G5XKzUSi6JXcA/pd4I1JkI1QahQ+/GYs0xIiEAmNqnptQPQNNUijs5f3UYALiGlpYszSCEE09GzzX4+upAYp5gppLxQcifp/IIDSmGwa2MwRqm99eX/zPq6V0tV/PZJSkhJHoLyKpcLDICC1tasibUiMR9C9HboMSoIEIteQghBVTG2Pe5uH9/v4vOdsueZaf7BbLh6NkcmyVrbEN5rE9VmbHrMKqTLB79sie2LPz4Lw4r87bsHXMGc2ssB9wPr8AN/emTw==</latexit><latexit sha1_base64="i6grgPl0lMh10FhXsqSTElC4EBg=">AAACJ3icbVDJSgNBEO1xjXGLevTSGAQRCTMq6EUIevEYwaiQiaGmUyaNPUu6a9Qw5EP8BL/Cq568iR48+Cd2loPbu9TjvSqq6gWJkoZc990ZG5+YnJrOzeRn5+YXFgtLy2cmTrXAqohVrC8CMKhkhFWSpPAi0QhhoPA8uD7q++c3qI2Mo1PqJlgPoRXJKymArNQo7PihjLgfIMEW9zudFJrcJ7yj7FZSu+cPBVBJGw6G5XKzUSi6JXcA/pd4I1JkI1QahQ+/GYs0xIiEAmNqnptQPQNNUijs5f3UYALiGlpYszSCEE09GzzX4+upAYp5gppLxQcifp/IIDSmGwa2MwRqm99eX/zPq6V0tV/PZJSkhJHoLyKpcLDICC1tasibUiMR9C9HboMSoIEIteQghBVTG2Pe5uH9/v4vOdsueZaf7BbLh6NkcmyVrbEN5rE9VmbHrMKqTLB79sie2LPz4Lw4r87bsHXMGc2ssB9wPr8AN/emTw==</latexit><latexit sha1_base64="i6grgPl0lMh10FhXsqSTElC4EBg=">AAACJ3icbVDJSgNBEO1xjXGLevTSGAQRCTMq6EUIevEYwaiQiaGmUyaNPUu6a9Qw5EP8BL/Cq568iR48+Cd2loPbu9TjvSqq6gWJkoZc990ZG5+YnJrOzeRn5+YXFgtLy2cmTrXAqohVrC8CMKhkhFWSpPAi0QhhoPA8uD7q++c3qI2Mo1PqJlgPoRXJKymArNQo7PihjLgfIMEW9zudFJrcJ7yj7FZSu+cPBVBJGw6G5XKzUSi6JXcA/pd4I1JkI1QahQ+/GYs0xIiEAmNqnptQPQNNUijs5f3UYALiGlpYszSCEE09GzzX4+upAYp5gppLxQcifp/IIDSmGwa2MwRqm99eX/zPq6V0tV/PZJSkhJHoLyKpcLDICC1tasibUiMR9C9HboMSoIEIteQghBVTG2Pe5uH9/v4vOdsueZaf7BbLh6NkcmyVrbEN5rE9VmbHrMKqTLB79sie2LPz4Lw4r87bsHXMGc2ssB9wPr8AN/emTw==</latexit><latexit sha1_base64="i6grgPl0lMh10FhXsqSTElC4EBg=">AAACJ3icbVDJSgNBEO1xjXGLevTSGAQRCTMq6EUIevEYwaiQiaGmUyaNPUu6a9Qw5EP8BL/Cq568iR48+Cd2loPbu9TjvSqq6gWJkoZc990ZG5+YnJrOzeRn5+YXFgtLy2cmTrXAqohVrC8CMKhkhFWSpPAi0QhhoPA8uD7q++c3qI2Mo1PqJlgPoRXJKymArNQo7PihjLgfIMEW9zudFJrcJ7yj7FZSu+cPBVBJGw6G5XKzUSi6JXcA/pd4I1JkI1QahQ+/GYs0xIiEAmNqnptQPQNNUijs5f3UYALiGlpYszSCEE09GzzX4+upAYp5gppLxQcifp/IIDSmGwa2MwRqm99eX/zPq6V0tV/PZJSkhJHoLyKpcLDICC1tasibUiMR9C9HboMSoIEIteQghBVTG2Pe5uH9/v4vOdsueZaf7BbLh6NkcmyVrbEN5rE9VmbHrMKqTLB79sie2LPz4Lw4r87bsHXMGc2ssB9wPr8AN/emTw==</latexit>

Over the space of crossing symmetric and analytic functions of s, t, u

|S(I)
` (s)|2  1, s > 0, ` = 0, . . . ,1

<latexit sha1_base64="5b98wEJ0ITbJuXa/tMqOPd8OOHo="></latexit><latexit sha1_base64="5b98wEJ0ITbJuXa/tMqOPd8OOHo="></latexit><latexit sha1_base64="5b98wEJ0ITbJuXa/tMqOPd8OOHo="></latexit><latexit sha1_base64="5b98wEJ0ITbJuXa/tMqOPd8OOHo="></latexit>

` = 0, . . . , Lmax
<latexit sha1_base64="YKl1tOMB7dd2ItoXrJyIa3ho/Fg=">AAACDXicbVC7SgNBFJ31GeMraiU2g0GwCGFXBG2EoI2FRQTzgCSEu+NNHJx9MHNXEpbgJ/gVtlrZia3fYOG/OBtTqPFUh3Pu8/ixkoZc98OZmZ2bX1jMLeWXV1bX1gsbm3UTJVpgTUQq0k0fDCoZYo0kKWzGGiHwFTb827PMb9yhNjIKr2gYYyeAfih7UgBZqVvYbqNSJ26pfR2RKV1024QDSgMYjLqFolt2x+DTxJuQIpug2i182iEiCTAkocCYlufG1ElBkxQKR/l2YjAGcQt9bFkaQoCmk45fGPG9xABFPEbNpeJjEX92pBAYMwx8WxkA3Zi/Xib+57US6h13UhnGCWEoskUkFY4XGaGlzQb5tdRIBNnlyGXIBWggQi05CGHFxIaVt3l4f7+fJvWDsmf55WGxcjpJJsd22C7bZx47YhV2zqqsxgS7Z4/siT07D86L8+q8fZfOOJOeLfYLzvsX9TybqA==</latexit><latexit sha1_base64="YKl1tOMB7dd2ItoXrJyIa3ho/Fg=">AAACDXicbVC7SgNBFJ31GeMraiU2g0GwCGFXBG2EoI2FRQTzgCSEu+NNHJx9MHNXEpbgJ/gVtlrZia3fYOG/OBtTqPFUh3Pu8/ixkoZc98OZmZ2bX1jMLeWXV1bX1gsbm3UTJVpgTUQq0k0fDCoZYo0kKWzGGiHwFTb827PMb9yhNjIKr2gYYyeAfih7UgBZqVvYbqNSJ26pfR2RKV1024QDSgMYjLqFolt2x+DTxJuQIpug2i182iEiCTAkocCYlufG1ElBkxQKR/l2YjAGcQt9bFkaQoCmk45fGPG9xABFPEbNpeJjEX92pBAYMwx8WxkA3Zi/Xib+57US6h13UhnGCWEoskUkFY4XGaGlzQb5tdRIBNnlyGXIBWggQi05CGHFxIaVt3l4f7+fJvWDsmf55WGxcjpJJsd22C7bZx47YhV2zqqsxgS7Z4/siT07D86L8+q8fZfOOJOeLfYLzvsX9TybqA==</latexit><latexit sha1_base64="YKl1tOMB7dd2ItoXrJyIa3ho/Fg=">AAACDXicbVC7SgNBFJ31GeMraiU2g0GwCGFXBG2EoI2FRQTzgCSEu+NNHJx9MHNXEpbgJ/gVtlrZia3fYOG/OBtTqPFUh3Pu8/ixkoZc98OZmZ2bX1jMLeWXV1bX1gsbm3UTJVpgTUQq0k0fDCoZYo0kKWzGGiHwFTb827PMb9yhNjIKr2gYYyeAfih7UgBZqVvYbqNSJ26pfR2RKV1024QDSgMYjLqFolt2x+DTxJuQIpug2i182iEiCTAkocCYlufG1ElBkxQKR/l2YjAGcQt9bFkaQoCmk45fGPG9xABFPEbNpeJjEX92pBAYMwx8WxkA3Zi/Xib+57US6h13UhnGCWEoskUkFY4XGaGlzQb5tdRIBNnlyGXIBWggQi05CGHFxIaVt3l4f7+fJvWDsmf55WGxcjpJJsd22C7bZx47YhV2zqqsxgS7Z4/siT07D86L8+q8fZfOOJOeLfYLzvsX9TybqA==</latexit><latexit sha1_base64="YKl1tOMB7dd2ItoXrJyIa3ho/Fg=">AAACDXicbVC7SgNBFJ31GeMraiU2g0GwCGFXBG2EoI2FRQTzgCSEu+NNHJx9MHNXEpbgJ/gVtlrZia3fYOG/OBtTqPFUh3Pu8/ixkoZc98OZmZ2bX1jMLeWXV1bX1gsbm3UTJVpgTUQq0k0fDCoZYo0kKWzGGiHwFTb827PMb9yhNjIKr2gYYyeAfih7UgBZqVvYbqNSJ26pfR2RKV1024QDSgMYjLqFolt2x+DTxJuQIpug2i182iEiCTAkocCYlufG1ElBkxQKR/l2YjAGcQt9bFkaQoCmk45fGPG9xABFPEbNpeJjEX92pBAYMwx8WxkA3Zi/Xib+57US6h13UhnGCWEoskUkFY4XGaGlzQb5tdRIBNnlyGXIBWggQi05CGHFxIaVt3l4f7+fJvWDsmf55WGxcjpJJsd22C7bZx47YhV2zqqsxgS7Z4/siT07D86L8+q8fZfOOJOeLfYLzvsX9TybqA==</latexit>

Discretize unitarity on a grid of points 

Mmax
<latexit sha1_base64="vgN1bIQ8O3VCGLouomHR9vUvgVE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLKF30olDZh/M9ErCEvArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1eZGShmz701paXlldWy9tlDe3tnd2K3v7LRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3xVea3H1AbGQZ3NI3Q9WEUyKEUQKnUu+n3CCeU+DCZ9StVu2bn4IvEKUiVFWj0K1+9QShiHwMSCozpOnZEbgKapFA4K/digxGIMYywm9IAfDRukmee8ePYAIU8Qs2l4rmIvzcS8I2Z+l466QPdm3kvE//zujENL9xEBlFMGIjsEEmF+SEjtEzLQD6QGokgS45cBlyABiLUkoMQqRin7ZTTPpz57xdJ67TmpPz2rFq/LJopsUN2xE6Yw85ZnV2zBmsywSL2xJ7Zi/VovVpv1vvP6JJV7BywP7A+vgFZB5aC</latexit><latexit sha1_base64="vgN1bIQ8O3VCGLouomHR9vUvgVE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLKF30olDZh/M9ErCEvArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1eZGShmz701paXlldWy9tlDe3tnd2K3v7LRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3xVea3H1AbGQZ3NI3Q9WEUyKEUQKnUu+n3CCeU+DCZ9StVu2bn4IvEKUiVFWj0K1+9QShiHwMSCozpOnZEbgKapFA4K/digxGIMYywm9IAfDRukmee8ePYAIU8Qs2l4rmIvzcS8I2Z+l466QPdm3kvE//zujENL9xEBlFMGIjsEEmF+SEjtEzLQD6QGokgS45cBlyABiLUkoMQqRin7ZTTPpz57xdJ67TmpPz2rFq/LJopsUN2xE6Yw85ZnV2zBmsywSL2xJ7Zi/VovVpv1vvP6JJV7BywP7A+vgFZB5aC</latexit><latexit sha1_base64="vgN1bIQ8O3VCGLouomHR9vUvgVE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLKF30olDZh/M9ErCEvArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1eZGShmz701paXlldWy9tlDe3tnd2K3v7LRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3xVea3H1AbGQZ3NI3Q9WEUyKEUQKnUu+n3CCeU+DCZ9StVu2bn4IvEKUiVFWj0K1+9QShiHwMSCozpOnZEbgKapFA4K/digxGIMYywm9IAfDRukmee8ePYAIU8Qs2l4rmIvzcS8I2Z+l466QPdm3kvE//zujENL9xEBlFMGIjsEEmF+SEjtEzLQD6QGokgS45cBlyABiLUkoMQqRin7ZTTPpz57xdJ67TmpPz2rFq/LJopsUN2xE6Yw85ZnV2zBmsywSL2xJ7Zi/VovVpv1vvP6JJV7BywP7A+vgFZB5aC</latexit><latexit sha1_base64="vgN1bIQ8O3VCGLouomHR9vUvgVE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLKF30olDZh/M9ErCEvArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1eZGShmz701paXlldWy9tlDe3tnd2K3v7LRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3xVea3H1AbGQZ3NI3Q9WEUyKEUQKnUu+n3CCeU+DCZ9StVu2bn4IvEKUiVFWj0K1+9QShiHwMSCozpOnZEbgKapFA4K/digxGIMYywm9IAfDRukmee8ePYAIU8Qs2l4rmIvzcS8I2Z+l466QPdm3kvE//zujENL9xEBlFMGIjsEEmF+SEjtEzLQD6QGokgS45cBlyABiLUkoMQqRin7ZTTPpz57xdJ67TmpPz2rFq/LJopsUN2xE6Yw85ZnV2zBmsywSL2xJ7Zi/VovVpv1vvP6JJV7BywP7A+vgFZB5aC</latexit>

For each  we want to have  and  very large!!Nmax Mmax Lmax

Mmax = 200
<latexit sha1_base64="rqMZ57z5QfYkIx4xkEMdm/Y0NwM=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrtB0EYI2tgIEcwDkhDuTm7ikNkHM3dDwpLWr7DVyk5s/Q8L/8XNmkITT3U4517uuceLlDTkOJ9WbmV1bX0jv1nY2t7Z3bP3D+omjLXAmghVqJseGFQywBpJUtiMNILvKWx4w+uZ3xihNjIM7mkSYceHQSD7UgClUte2b7ttwjElPoynl2XH6dpFp+Rk4MvEnZMim6Patb/avVDEPgYkFBjTcp2IOglokkLhtNCODUYghjDAVkoD8NF0kiz5lJ/EBijkEWouFc9E/L2RgG/MxPfSSR/owSx6M/E/rxVT/6KTyCCKCQMxO0RSYXbICC3TSpD3pEYimCVHLgMuQAMRaslBiFSM044KaR/u4vfLpF4uuSm/OytWrubN5NkRO2anzGXnrMJuWJXVmGAj9sSe2Yv1aL1ab9b7z2jOmu8csj+wPr4BvoaXqg==</latexit><latexit sha1_base64="rqMZ57z5QfYkIx4xkEMdm/Y0NwM=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrtB0EYI2tgIEcwDkhDuTm7ikNkHM3dDwpLWr7DVyk5s/Q8L/8XNmkITT3U4517uuceLlDTkOJ9WbmV1bX0jv1nY2t7Z3bP3D+omjLXAmghVqJseGFQywBpJUtiMNILvKWx4w+uZ3xihNjIM7mkSYceHQSD7UgClUte2b7ttwjElPoynl2XH6dpFp+Rk4MvEnZMim6Patb/avVDEPgYkFBjTcp2IOglokkLhtNCODUYghjDAVkoD8NF0kiz5lJ/EBijkEWouFc9E/L2RgG/MxPfSSR/owSx6M/E/rxVT/6KTyCCKCQMxO0RSYXbICC3TSpD3pEYimCVHLgMuQAMRaslBiFSM044KaR/u4vfLpF4uuSm/OytWrubN5NkRO2anzGXnrMJuWJXVmGAj9sSe2Yv1aL1ab9b7z2jOmu8csj+wPr4BvoaXqg==</latexit><latexit sha1_base64="rqMZ57z5QfYkIx4xkEMdm/Y0NwM=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrtB0EYI2tgIEcwDkhDuTm7ikNkHM3dDwpLWr7DVyk5s/Q8L/8XNmkITT3U4517uuceLlDTkOJ9WbmV1bX0jv1nY2t7Z3bP3D+omjLXAmghVqJseGFQywBpJUtiMNILvKWx4w+uZ3xihNjIM7mkSYceHQSD7UgClUte2b7ttwjElPoynl2XH6dpFp+Rk4MvEnZMim6Patb/avVDEPgYkFBjTcp2IOglokkLhtNCODUYghjDAVkoD8NF0kiz5lJ/EBijkEWouFc9E/L2RgG/MxPfSSR/owSx6M/E/rxVT/6KTyCCKCQMxO0RSYXbICC3TSpD3pEYimCVHLgMuQAMRaslBiFSM044KaR/u4vfLpF4uuSm/OytWrubN5NkRO2anzGXnrMJuWJXVmGAj9sSe2Yv1aL1ab9b7z2jOmu8csj+wPr4BvoaXqg==</latexit><latexit sha1_base64="rqMZ57z5QfYkIx4xkEMdm/Y0NwM=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrtB0EYI2tgIEcwDkhDuTm7ikNkHM3dDwpLWr7DVyk5s/Q8L/8XNmkITT3U4517uuceLlDTkOJ9WbmV1bX0jv1nY2t7Z3bP3D+omjLXAmghVqJseGFQywBpJUtiMNILvKWx4w+uZ3xihNjIM7mkSYceHQSD7UgClUte2b7ttwjElPoynl2XH6dpFp+Rk4MvEnZMim6Patb/avVDEPgYkFBjTcp2IOglokkLhtNCODUYghjDAVkoD8NF0kiz5lJ/EBijkEWouFc9E/L2RgG/MxPfSSR/owSx6M/E/rxVT/6KTyCCKCQMxO0RSYXbICC3TSpD3pEYimCVHLgMuQAMRaslBiFSM044KaR/u4vfLpF4uuSm/OytWrubN5NkRO2anzGXnrMJuWJXVmGAj9sSe2Yv1aL1ab9b7z2jOmu8csj+wPr4BvoaXqg==</latexit>

Lmax = 90
<latexit sha1_base64="KUDJ9X88Ml8Ssv9eLlOe/MYEMr0=">AAACA3icbVC7SgNBFJ2NrxgfiVraDAbBKuyKoBZC0MbCIoJ5QLIsdyc3ccjsg5m7krCk9CtstbITWz/Ewn9xE1No4qkO59zLPff4sZKGbPvTyi0tr6yu5dcLG5tb28XSzm7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3A18ZsPqI2MwjsaxegG0A9lTwqgTPJKxRuvQzikNIDh+OLc9kplu2JPwReJMyNlNkPNK311upFIAgxJKDCm7dgxuSlokkLhuNBJDMYgBtDHdkZDCNC46TT4mB8mBijiMWouFZ+K+HsjhcCYUeBnkwHQvZn3JuJ/Xjuh3pmbyjBOCEMxOURS4fSQEVpmjSDvSo1EMEmOXIZcgAYi1JKDEJmYZBUVsj6c+e8XSeO44mT89qRcvZw1k2f77IAdMYedsiq7ZjVWZ4Il7Ik9sxfr0Xq13qz3n9GcNdvZY39gfXwDUjWXdg==</latexit><latexit sha1_base64="KUDJ9X88Ml8Ssv9eLlOe/MYEMr0=">AAACA3icbVC7SgNBFJ2NrxgfiVraDAbBKuyKoBZC0MbCIoJ5QLIsdyc3ccjsg5m7krCk9CtstbITWz/Ewn9xE1No4qkO59zLPff4sZKGbPvTyi0tr6yu5dcLG5tb28XSzm7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3A18ZsPqI2MwjsaxegG0A9lTwqgTPJKxRuvQzikNIDh+OLc9kplu2JPwReJMyNlNkPNK311upFIAgxJKDCm7dgxuSlokkLhuNBJDMYgBtDHdkZDCNC46TT4mB8mBijiMWouFZ+K+HsjhcCYUeBnkwHQvZn3JuJ/Xjuh3pmbyjBOCEMxOURS4fSQEVpmjSDvSo1EMEmOXIZcgAYi1JKDEJmYZBUVsj6c+e8XSeO44mT89qRcvZw1k2f77IAdMYedsiq7ZjVWZ4Il7Ik9sxfr0Xq13qz3n9GcNdvZY39gfXwDUjWXdg==</latexit><latexit sha1_base64="KUDJ9X88Ml8Ssv9eLlOe/MYEMr0=">AAACA3icbVC7SgNBFJ2NrxgfiVraDAbBKuyKoBZC0MbCIoJ5QLIsdyc3ccjsg5m7krCk9CtstbITWz/Ewn9xE1No4qkO59zLPff4sZKGbPvTyi0tr6yu5dcLG5tb28XSzm7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3A18ZsPqI2MwjsaxegG0A9lTwqgTPJKxRuvQzikNIDh+OLc9kplu2JPwReJMyNlNkPNK311upFIAgxJKDCm7dgxuSlokkLhuNBJDMYgBtDHdkZDCNC46TT4mB8mBijiMWouFZ+K+HsjhcCYUeBnkwHQvZn3JuJ/Xjuh3pmbyjBOCEMxOURS4fSQEVpmjSDvSo1EMEmOXIZcgAYi1JKDEJmYZBUVsj6c+e8XSeO44mT89qRcvZw1k2f77IAdMYedsiq7ZjVWZ4Il7Ik9sxfr0Xq13qz3n9GcNdvZY39gfXwDUjWXdg==</latexit><latexit sha1_base64="KUDJ9X88Ml8Ssv9eLlOe/MYEMr0=">AAACA3icbVC7SgNBFJ2NrxgfiVraDAbBKuyKoBZC0MbCIoJ5QLIsdyc3ccjsg5m7krCk9CtstbITWz/Ewn9xE1No4qkO59zLPff4sZKGbPvTyi0tr6yu5dcLG5tb28XSzm7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3A18ZsPqI2MwjsaxegG0A9lTwqgTPJKxRuvQzikNIDh+OLc9kplu2JPwReJMyNlNkPNK311upFIAgxJKDCm7dgxuSlokkLhuNBJDMYgBtDHdkZDCNC46TT4mB8mBijiMWouFZ+K+HsjhcCYUeBnkwHQvZn3JuJ/Xjuh3pmbyjBOCEMxOURS4fSQEVpmjSDvSo1EMEmOXIZcgAYi1JKDEJmYZBUVsj6c+e8XSeO44mT89qRcvZw1k2f77IAdMYedsiq7ZjVWZ4Il7Ik9sxfr0Xq13qz3n9GcNdvZY39gfXwDUjWXdg==</latexit>

Nmax = 12, . . . , 23
<latexit sha1_base64="SuPk2S6Tjc2YKmsh4B2a0Rk0RXY=">AAACDHicbVDLSgNBEJyN7/iKehG8DAbBQ5DdKOhFCHrxJApGA8kSeidtHDL7YKZXEpb4CX6FVz15E6/+gwf/xUncg686FVVddHcFiZKGXPfdKUxMTk3PzM4V5xcWl5ZLK6uXJk61wLqIVawbARhUMsI6SVLYSDRCGCi8CnrHI//qFrWRcXRBgwT9ELqRvJYCyErt0vppu0XYpyyE/vDQq1ZanZhMpbrbLpXdHXcM/pd4OSmzHGft0oeNijTEiIQCY5qem5CfgSYpFA6LrdRgAqIHXWxaGkGIxs/GHwz5VmqAYp6g5lLxsYjfExmExgzCwE6GQDfmtzcS//OaKV0f+JmMkpQwEqNFJBWOFxmhpa0GeUdqJILR5chlxAVoIEItOQhhxdR2VbR9eL+//0suqzue5ed75dpR3sws22CbbJt5bJ/V2Ak7Y3Um2B17YI/sybl3np0X5/VrtODkmTX2A87bJ0Esmp8=</latexit><latexit sha1_base64="SuPk2S6Tjc2YKmsh4B2a0Rk0RXY=">AAACDHicbVDLSgNBEJyN7/iKehG8DAbBQ5DdKOhFCHrxJApGA8kSeidtHDL7YKZXEpb4CX6FVz15E6/+gwf/xUncg686FVVddHcFiZKGXPfdKUxMTk3PzM4V5xcWl5ZLK6uXJk61wLqIVawbARhUMsI6SVLYSDRCGCi8CnrHI//qFrWRcXRBgwT9ELqRvJYCyErt0vppu0XYpyyE/vDQq1ZanZhMpbrbLpXdHXcM/pd4OSmzHGft0oeNijTEiIQCY5qem5CfgSYpFA6LrdRgAqIHXWxaGkGIxs/GHwz5VmqAYp6g5lLxsYjfExmExgzCwE6GQDfmtzcS//OaKV0f+JmMkpQwEqNFJBWOFxmhpa0GeUdqJILR5chlxAVoIEItOQhhxdR2VbR9eL+//0suqzue5ed75dpR3sws22CbbJt5bJ/V2Ak7Y3Um2B17YI/sybl3np0X5/VrtODkmTX2A87bJ0Esmp8=</latexit><latexit sha1_base64="SuPk2S6Tjc2YKmsh4B2a0Rk0RXY=">AAACDHicbVDLSgNBEJyN7/iKehG8DAbBQ5DdKOhFCHrxJApGA8kSeidtHDL7YKZXEpb4CX6FVz15E6/+gwf/xUncg686FVVddHcFiZKGXPfdKUxMTk3PzM4V5xcWl5ZLK6uXJk61wLqIVawbARhUMsI6SVLYSDRCGCi8CnrHI//qFrWRcXRBgwT9ELqRvJYCyErt0vppu0XYpyyE/vDQq1ZanZhMpbrbLpXdHXcM/pd4OSmzHGft0oeNijTEiIQCY5qem5CfgSYpFA6LrdRgAqIHXWxaGkGIxs/GHwz5VmqAYp6g5lLxsYjfExmExgzCwE6GQDfmtzcS//OaKV0f+JmMkpQwEqNFJBWOFxmhpa0GeUdqJILR5chlxAVoIEItOQhhxdR2VbR9eL+//0suqzue5ed75dpR3sws22CbbJt5bJ/V2Ak7Y3Um2B17YI/sybl3np0X5/VrtODkmTX2A87bJ0Esmp8=</latexit><latexit sha1_base64="SuPk2S6Tjc2YKmsh4B2a0Rk0RXY=">AAACDHicbVDLSgNBEJyN7/iKehG8DAbBQ5DdKOhFCHrxJApGA8kSeidtHDL7YKZXEpb4CX6FVz15E6/+gwf/xUncg686FVVddHcFiZKGXPfdKUxMTk3PzM4V5xcWl5ZLK6uXJk61wLqIVawbARhUMsI6SVLYSDRCGCi8CnrHI//qFrWRcXRBgwT9ELqRvJYCyErt0vppu0XYpyyE/vDQq1ZanZhMpbrbLpXdHXcM/pd4OSmzHGft0oeNijTEiIQCY5qem5CfgSYpFA6LrdRgAqIHXWxaGkGIxs/GHwz5VmqAYp6g5lLxsYjfExmExgzCwE6GQDfmtzcS//OaKV0f+JmMkpQwEqNFJBWOFxmhpa0GeUdqJILR5chlxAVoIEItOQhhxdR2VbR9eL+//0suqzue5ed75dpR3sws22CbbJt5bJ/V2Ak7Y3Um2B17YI/sybl3np0X5/VrtODkmTX2A87bJ0Esmp8=</latexit>

400 variables, 18x10^3 quadratic constraints, ~ 7 h per point on 40 cores for N_max=23

A ⊃ αs2 + β(t2 + u2)

To do Numerics we need to introduce some non-rigorous cutoffs!



Bootstrap Summary

1) Crossing Symmetric Ansatz 

A(s|t, u)=
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<latexit sha1_base64="zRQSwA115TjMY6Y7X7CgEhL8hJI="></latexit><latexit sha1_base64="zRQSwA115TjMY6Y7X7CgEhL8hJI="></latexit><latexit sha1_base64="zRQSwA115TjMY6Y7X7CgEhL8hJI="></latexit><latexit sha1_base64="zRQSwA115TjMY6Y7X7CgEhL8hJI="></latexit>

1) Mandelstam Analyticity + Real Analyticity

3) Check Unitarity Numerically

|S(I)
` (s)|2  1

<latexit sha1_base64="xb/M5psWCIXWVRiEviGlbmcHyro=">AAACDnicbVC7TgJBFJ3FF+ILtdNmIjGBhuwSEy2JNtphlEcCy2Z2uODE2Yczd03IQuIn+BW2WtkZW3/Bwn9xFykUPNXJOffm3nPcUAqNpvlpZBYWl5ZXsqu5tfWNza389k5DB5HiUOeBDFTLZRqk8KGOAiW0QgXMcyU03duz1G/eg9Ii8K9xGILtsYEv+oIzTCQnvze6cjogZTcuXpTGRV0adSu0I+GOWk6+YJbNCeg8saakQKaoOfmvTi/gkQc+csm0bltmiHbMFAouYZzrRBpCxm/ZANoJ9ZkH2o4nGcb0MNIMAxqCokLSiQi/N2LmaT303GTSY3ijZ71U/M9rR9g/sWPhhxGCz9NDKCRMDmmuRFIO0J5QgMjSz4EKn3KmGCIoQRnniRglbeWSPqzZ9POkUSlbCb88KlRPp81kyT45IEVikWNSJeekRuqEkwfyRJ7Ji/FovBpvxvvPaMaY7uySPzA+vgG5E5rK</latexit><latexit sha1_base64="xb/M5psWCIXWVRiEviGlbmcHyro=">AAACDnicbVC7TgJBFJ3FF+ILtdNmIjGBhuwSEy2JNtphlEcCy2Z2uODE2Yczd03IQuIn+BW2WtkZW3/Bwn9xFykUPNXJOffm3nPcUAqNpvlpZBYWl5ZXsqu5tfWNza389k5DB5HiUOeBDFTLZRqk8KGOAiW0QgXMcyU03duz1G/eg9Ii8K9xGILtsYEv+oIzTCQnvze6cjogZTcuXpTGRV0adSu0I+GOWk6+YJbNCeg8saakQKaoOfmvTi/gkQc+csm0bltmiHbMFAouYZzrRBpCxm/ZANoJ9ZkH2o4nGcb0MNIMAxqCokLSiQi/N2LmaT303GTSY3ijZ71U/M9rR9g/sWPhhxGCz9NDKCRMDmmuRFIO0J5QgMjSz4EKn3KmGCIoQRnniRglbeWSPqzZ9POkUSlbCb88KlRPp81kyT45IEVikWNSJeekRuqEkwfyRJ7Ji/FovBpvxvvPaMaY7uySPzA+vgG5E5rK</latexit><latexit sha1_base64="xb/M5psWCIXWVRiEviGlbmcHyro=">AAACDnicbVC7TgJBFJ3FF+ILtdNmIjGBhuwSEy2JNtphlEcCy2Z2uODE2Yczd03IQuIn+BW2WtkZW3/Bwn9xFykUPNXJOffm3nPcUAqNpvlpZBYWl5ZXsqu5tfWNza389k5DB5HiUOeBDFTLZRqk8KGOAiW0QgXMcyU03duz1G/eg9Ii8K9xGILtsYEv+oIzTCQnvze6cjogZTcuXpTGRV0adSu0I+GOWk6+YJbNCeg8saakQKaoOfmvTi/gkQc+csm0bltmiHbMFAouYZzrRBpCxm/ZANoJ9ZkH2o4nGcb0MNIMAxqCokLSiQi/N2LmaT303GTSY3ijZ71U/M9rR9g/sWPhhxGCz9NDKCRMDmmuRFIO0J5QgMjSz4EKn3KmGCIoQRnniRglbeWSPqzZ9POkUSlbCb88KlRPp81kyT45IEVikWNSJeekRuqEkwfyRJ7Ji/FovBpvxvvPaMaY7uySPzA+vgG5E5rK</latexit><latexit sha1_base64="xb/M5psWCIXWVRiEviGlbmcHyro=">AAACDnicbVC7TgJBFJ3FF+ILtdNmIjGBhuwSEy2JNtphlEcCy2Z2uODE2Yczd03IQuIn+BW2WtkZW3/Bwn9xFykUPNXJOffm3nPcUAqNpvlpZBYWl5ZXsqu5tfWNza389k5DB5HiUOeBDFTLZRqk8KGOAiW0QgXMcyU03duz1G/eg9Ii8K9xGILtsYEv+oIzTCQnvze6cjogZTcuXpTGRV0adSu0I+GOWk6+YJbNCeg8saakQKaoOfmvTi/gkQc+csm0bltmiHbMFAouYZzrRBpCxm/ZANoJ9ZkH2o4nGcb0MNIMAxqCokLSiQi/N2LmaT303GTSY3ijZ71U/M9rR9g/sWPhhxGCz9NDKCRMDmmuRFIO0J5QgMjSz4EKn3KmGCIoQRnniRglbeWSPqzZ9POkUSlbCb88KlRPp81kyT45IEVikWNSJeekRuqEkwfyRJ7Ji/FovBpvxvvPaMaY7uySPzA+vgG5E5rK</latexit>

4) Solve the optimization problem

⇢(s) =
1�

p
�s

1 +
p
�s

<latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit><latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit><latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit><latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit>

2) Impose Low Energy Behavior

S(I)
` (s) = 1 + i

Z 1

�1
P`(x)A

(I)(s, x)dx
<latexit sha1_base64="sZ0SPq5G1DG4VMbdTyWLQBV02kU="></latexit><latexit sha1_base64="sZ0SPq5G1DG4VMbdTyWLQBV02kU="></latexit><latexit sha1_base64="sZ0SPq5G1DG4VMbdTyWLQBV02kU="></latexit><latexit sha1_base64="sZ0SPq5G1DG4VMbdTyWLQBV02kU="></latexit>

{↵,�}
<latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit><latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit><latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit><latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit>

A(s | t, u)(2) = α
s2
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−
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32π2

s2
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log

−s
f 2

−
t − u

96π2f4 (t log
−t
f 2

− u log
−u
f 2 )

T(s, t, u)cd
ab = A(s | t, u)δabδcd + A(t |s, u)δc

aδd
b + A(u |s, t)δd

a δc
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Min  for fixed : numericsβ α
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s
<latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit>

|S(0)
0 (s)|

<latexit sha1_base64="BK6gMYuH/rqmRQ+1/EP+3LUGtq8=">AAACAHicbVC7TgJBFJ3FF+ILtbSZSEygIbvGREuijSVGeSSwkNnhghNmH5m5a0IWGr/CVis7Y+ufWPgvDusWCp7q5Jx7c889XiSFRtv+tHIrq2vrG/nNwtb2zu5ecf+gqcNYcWjwUIaq7TENUgTQQIES2pEC5nsSWt74au63HkBpEQZ3OInA9dkoEEPBGRqpN73t272kbFdmZV2Z9oslu2qnoMvEyUiJZKj3i1/dQchjHwLkkmndcewI3YQpFFzCrNCNNUSMj9kIOoYGzAftJmnqGT2JNcOQRqCokDQV4fdGwnytJ75nJn2G93rRm4v/eZ0YhxduIoIoRgj4/BAKCekhzZUwdQAdCAWIbJ4cqAgoZ4ohghKUcW7E2PRTMH04i98vk+Zp1TH85qxUu8yayZMjckzKxCHnpEauSZ00CCeKPJFn8mI9Wq/Wm/X+M5qzsp1D8gfWxze84JYA</latexit><latexit sha1_base64="BK6gMYuH/rqmRQ+1/EP+3LUGtq8=">AAACAHicbVC7TgJBFJ3FF+ILtbSZSEygIbvGREuijSVGeSSwkNnhghNmH5m5a0IWGr/CVis7Y+ufWPgvDusWCp7q5Jx7c889XiSFRtv+tHIrq2vrG/nNwtb2zu5ecf+gqcNYcWjwUIaq7TENUgTQQIES2pEC5nsSWt74au63HkBpEQZ3OInA9dkoEEPBGRqpN73t272kbFdmZV2Z9oslu2qnoMvEyUiJZKj3i1/dQchjHwLkkmndcewI3YQpFFzCrNCNNUSMj9kIOoYGzAftJmnqGT2JNcOQRqCokDQV4fdGwnytJ75nJn2G93rRm4v/eZ0YhxduIoIoRgj4/BAKCekhzZUwdQAdCAWIbJ4cqAgoZ4ohghKUcW7E2PRTMH04i98vk+Zp1TH85qxUu8yayZMjckzKxCHnpEauSZ00CCeKPJFn8mI9Wq/Wm/X+M5qzsp1D8gfWxze84JYA</latexit><latexit sha1_base64="BK6gMYuH/rqmRQ+1/EP+3LUGtq8=">AAACAHicbVC7TgJBFJ3FF+ILtbSZSEygIbvGREuijSVGeSSwkNnhghNmH5m5a0IWGr/CVis7Y+ufWPgvDusWCp7q5Jx7c889XiSFRtv+tHIrq2vrG/nNwtb2zu5ecf+gqcNYcWjwUIaq7TENUgTQQIES2pEC5nsSWt74au63HkBpEQZ3OInA9dkoEEPBGRqpN73t272kbFdmZV2Z9oslu2qnoMvEyUiJZKj3i1/dQchjHwLkkmndcewI3YQpFFzCrNCNNUSMj9kIOoYGzAftJmnqGT2JNcOQRqCokDQV4fdGwnytJ75nJn2G93rRm4v/eZ0YhxduIoIoRgj4/BAKCekhzZUwdQAdCAWIbJ4cqAgoZ4ohghKUcW7E2PRTMH04i98vk+Zp1TH85qxUu8yayZMjckzKxCHnpEauSZ00CCeKPJFn8mI9Wq/Wm/X+M5qzsp1D8gfWxze84JYA</latexit><latexit sha1_base64="BK6gMYuH/rqmRQ+1/EP+3LUGtq8=">AAACAHicbVC7TgJBFJ3FF+ILtbSZSEygIbvGREuijSVGeSSwkNnhghNmH5m5a0IWGr/CVis7Y+ufWPgvDusWCp7q5Jx7c889XiSFRtv+tHIrq2vrG/nNwtb2zu5ecf+gqcNYcWjwUIaq7TENUgTQQIES2pEC5nsSWt74au63HkBpEQZ3OInA9dkoEEPBGRqpN73t272kbFdmZV2Z9oslu2qnoMvEyUiJZKj3i1/dQchjHwLkkmndcewI3YQpFFzCrNCNNUSMj9kIOoYGzAftJmnqGT2JNcOQRqCokDQV4fdGwnytJ75nJn2G93rRm4v/eZ0YhxduIoIoRgj4/BAKCekhzZUwdQAdCAWIbJ4cqAgoZ4ohghKUcW7E2PRTMH04i98vk+Zp1TH85qxUu8yayZMjckzKxCHnpEauSZ00CCeKPJFn8mI9Wq/Wm/X+M5qzsp1D8gfWxze84JYA</latexit>

23
<latexit sha1_base64="rvxnKDmbppU6Vp3/gqx2r5HKt+g=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIDEpQRNJQBERIpsaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w8eTJRoDm0eyUh3A2ZACgVtFCihG2tgYSChE0yuM78zBW1EpO5xFoMfsrESI8EZWumucTao1ty6m4MuE68gNVKgNah+9YcRT0JQyCUzpue5Mfop0yi4hHmlnxiIGZ+wMfQsVSwE46d50jk9SQzDiMagqZA0F+H3RspCY2ZhYCdDho9m0cvE/7xegqNLPxUqThAUzw6hkJAfMlwLWwHQodCAyLLkQIWinGmGCFpQxrkVE9tJxfbhLX6/TB4adc/y2/Na86popkyOyDE5JR65IE1yQ1qkTTgZkSfyTF6cqfPqvDnvP6Mlp9g5JH/gfHwDjg+ReA==</latexit><latexit sha1_base64="rvxnKDmbppU6Vp3/gqx2r5HKt+g=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIDEpQRNJQBERIpsaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w8eTJRoDm0eyUh3A2ZACgVtFCihG2tgYSChE0yuM78zBW1EpO5xFoMfsrESI8EZWumucTao1ty6m4MuE68gNVKgNah+9YcRT0JQyCUzpue5Mfop0yi4hHmlnxiIGZ+wMfQsVSwE46d50jk9SQzDiMagqZA0F+H3RspCY2ZhYCdDho9m0cvE/7xegqNLPxUqThAUzw6hkJAfMlwLWwHQodCAyLLkQIWinGmGCFpQxrkVE9tJxfbhLX6/TB4adc/y2/Na86popkyOyDE5JR65IE1yQ1qkTTgZkSfyTF6cqfPqvDnvP6Mlp9g5JH/gfHwDjg+ReA==</latexit><latexit sha1_base64="rvxnKDmbppU6Vp3/gqx2r5HKt+g=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIDEpQRNJQBERIpsaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w8eTJRoDm0eyUh3A2ZACgVtFCihG2tgYSChE0yuM78zBW1EpO5xFoMfsrESI8EZWumucTao1ty6m4MuE68gNVKgNah+9YcRT0JQyCUzpue5Mfop0yi4hHmlnxiIGZ+wMfQsVSwE46d50jk9SQzDiMagqZA0F+H3RspCY2ZhYCdDho9m0cvE/7xegqNLPxUqThAUzw6hkJAfMlwLWwHQodCAyLLkQIWinGmGCFpQxrkVE9tJxfbhLX6/TB4adc/y2/Na86popkyOyDE5JR65IE1yQ1qkTTgZkSfyTF6cqfPqvDnvP6Mlp9g5JH/gfHwDjg+ReA==</latexit><latexit sha1_base64="rvxnKDmbppU6Vp3/gqx2r5HKt+g=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIDEpQRNJQBERIpsaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w8eTJRoDm0eyUh3A2ZACgVtFCihG2tgYSChE0yuM78zBW1EpO5xFoMfsrESI8EZWumucTao1ty6m4MuE68gNVKgNah+9YcRT0JQyCUzpue5Mfop0yi4hHmlnxiIGZ+wMfQsVSwE46d50jk9SQzDiMagqZA0F+H3RspCY2ZhYCdDho9m0cvE/7xegqNLPxUqThAUzw6hkJAfMlwLWwHQodCAyLLkQIWinGmGCFpQxrkVE9tJxfbhLX6/TB4adc/y2/Na86popkyOyDE5JR65IE1yQ1qkTTgZkSfyTF6cqfPqvDnvP6Mlp9g5JH/gfHwDjg+ReA==</latexit>

12
<latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit>

15
<latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit><latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit><latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit><latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit>

19
<latexit sha1_base64="/OsEWy24qaNe0GasYlKFamEG1ns=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuneuxpUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGlnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu2zumf53XmtcV00UyZH5JicEo9ckAa5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BldmRfQ==</latexit><latexit sha1_base64="/OsEWy24qaNe0GasYlKFamEG1ns=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuneuxpUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGlnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu2zumf53XmtcV00UyZH5JicEo9ckAa5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BldmRfQ==</latexit><latexit sha1_base64="/OsEWy24qaNe0GasYlKFamEG1ns=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuneuxpUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGlnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu2zumf53XmtcV00UyZH5JicEo9ckAa5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BldmRfQ==</latexit><latexit sha1_base64="/OsEWy24qaNe0GasYlKFamEG1ns=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuneuxpUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGlnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu2zumf53XmtcV00UyZH5JicEo9ckAa5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BldmRfQ==</latexit>
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a)
<latexit sha1_base64="PEqIdvsk31sDxFXEwF7oCFMl9Hg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXryyaccn7obh0psvIHtFDRIVr+h4J/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHbhLEW2BKhCnXXA4NKBtgiSQq7kUbwPYUdb3KT+Z0paiPD4IFmEbo+jAM5kgIole7hbFCt2XU7B18mTkFqrEBzUP3qD0MR+xiQUGBMz7EjchPQJIXCeaUfG4xATGCMvZQG4KNxkzzpnJ/EBijkEWouFc9F/L2RgG/MzPfSSR/o0Sx6mfif14tpdOUmMohiwkBkh0gqzA8ZoWVaAfKh1EgEWXLkMuACNBChlhyESMU47aSS9uEsfr9M2ud1J+V3F7XGddFMmR2xY3bKHHbJGuyWNVmLCTZiT+yZvVhT69V6s95/RktWsXPI/sD6+AbH6ZGd</latexit><latexit sha1_base64="PEqIdvsk31sDxFXEwF7oCFMl9Hg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXryyaccn7obh0psvIHtFDRIVr+h4J/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHbhLEW2BKhCnXXA4NKBtgiSQq7kUbwPYUdb3KT+Z0paiPD4IFmEbo+jAM5kgIole7hbFCt2XU7B18mTkFqrEBzUP3qD0MR+xiQUGBMz7EjchPQJIXCeaUfG4xATGCMvZQG4KNxkzzpnJ/EBijkEWouFc9F/L2RgG/MzPfSSR/o0Sx6mfif14tpdOUmMohiwkBkh0gqzA8ZoWVaAfKh1EgEWXLkMuACNBChlhyESMU47aSS9uEsfr9M2ud1J+V3F7XGddFMmR2xY3bKHHbJGuyWNVmLCTZiT+yZvVhT69V6s95/RktWsXPI/sD6+AbH6ZGd</latexit><latexit sha1_base64="PEqIdvsk31sDxFXEwF7oCFMl9Hg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXryyaccn7obh0psvIHtFDRIVr+h4J/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHbhLEW2BKhCnXXA4NKBtgiSQq7kUbwPYUdb3KT+Z0paiPD4IFmEbo+jAM5kgIole7hbFCt2XU7B18mTkFqrEBzUP3qD0MR+xiQUGBMz7EjchPQJIXCeaUfG4xATGCMvZQG4KNxkzzpnJ/EBijkEWouFc9F/L2RgG/MzPfSSR/o0Sx6mfif14tpdOUmMohiwkBkh0gqzA8ZoWVaAfKh1EgEWXLkMuACNBChlhyESMU47aSS9uEsfr9M2ud1J+V3F7XGddFMmR2xY3bKHHbJGuyWNVmLCTZiT+yZvVhT69V6s95/RktWsXPI/sD6+AbH6ZGd</latexit><latexit sha1_base64="PEqIdvsk31sDxFXEwF7oCFMl9Hg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXryyaccn7obh0psvIHtFDRIVr+h4J/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHbhLEW2BKhCnXXA4NKBtgiSQq7kUbwPYUdb3KT+Z0paiPD4IFmEbo+jAM5kgIole7hbFCt2XU7B18mTkFqrEBzUP3qD0MR+xiQUGBMz7EjchPQJIXCeaUfG4xATGCMvZQG4KNxkzzpnJ/EBijkEWouFc9F/L2RgG/MzPfSSR/o0Sx6mfif14tpdOUmMohiwkBkh0gqzA8ZoWVaAfKh1EgEWXLkMuACNBChlhyESMU47aSS9uEsfr9M2ud1J+V3F7XGddFMmR2xY3bKHHbJGuyWNVmLCTZiT+yZvVhT69V6s95/RktWsXPI/sD6+AbH6ZGd</latexit>

b)
<latexit sha1_base64="uJvas2yXGklKIGBhgNuPJkxF2tA=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuk+OBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4ByXmRng==</latexit><latexit sha1_base64="uJvas2yXGklKIGBhgNuPJkxF2tA=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuk+OBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4ByXmRng==</latexit><latexit sha1_base64="uJvas2yXGklKIGBhgNuPJkxF2tA=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuk+OBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4ByXmRng==</latexit><latexit sha1_base64="uJvas2yXGklKIGBhgNuPJkxF2tA=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuk+OBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4ByXmRng==</latexit>

Nmax
<latexit sha1_base64="PRx5ifkP4sK4wncPinczjuQ6C6w=">AAAB+XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckIfROOnHI7IOZXjEs+QivevImXv0aD/6Ls+seNLFORVU3XV1+rKQh1/10lpZXVtfWSxvlza3tnd3K3n7LRIkW2BSRinTHB4NKhtgkSQo7sUYIfIVtf3KV+e0H1EZG4R1NY+wHMA7lSAogK7VvBmkAj7NBperW3Bx8kXgFqbICjUHlqzeMRBJgSEKBMV3PjamfgiYpFM7KvcRgDGICY+xaGkKApp/mcWf8ODFAEY9Rc6l4LuLvjRQCY6aBbycDoHsz72Xif143odFFP5VhnBCGIjtEUmF+yAgtbQ/Ih1IjEWTJkcuQC9BAhFpyEMKKiS2mbPvw5r9fJK3Tmmf57Vm1flk0U2KH7IidMI+dszq7Zg3WZIJN2BN7Zi9O6rw6b877z+iSU+wcsD9wPr4BPeeUMA==</latexit><latexit sha1_base64="PRx5ifkP4sK4wncPinczjuQ6C6w=">AAAB+XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckIfROOnHI7IOZXjEs+QivevImXv0aD/6Ls+seNLFORVU3XV1+rKQh1/10lpZXVtfWSxvlza3tnd3K3n7LRIkW2BSRinTHB4NKhtgkSQo7sUYIfIVtf3KV+e0H1EZG4R1NY+wHMA7lSAogK7VvBmkAj7NBperW3Bx8kXgFqbICjUHlqzeMRBJgSEKBMV3PjamfgiYpFM7KvcRgDGICY+xaGkKApp/mcWf8ODFAEY9Rc6l4LuLvjRQCY6aBbycDoHsz72Xif143odFFP5VhnBCGIjtEUmF+yAgtbQ/Ih1IjEWTJkcuQC9BAhFpyEMKKiS2mbPvw5r9fJK3Tmmf57Vm1flk0U2KH7IidMI+dszq7Zg3WZIJN2BN7Zi9O6rw6b877z+iSU+wcsD9wPr4BPeeUMA==</latexit><latexit sha1_base64="PRx5ifkP4sK4wncPinczjuQ6C6w=">AAAB+XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckIfROOnHI7IOZXjEs+QivevImXv0aD/6Ls+seNLFORVU3XV1+rKQh1/10lpZXVtfWSxvlza3tnd3K3n7LRIkW2BSRinTHB4NKhtgkSQo7sUYIfIVtf3KV+e0H1EZG4R1NY+wHMA7lSAogK7VvBmkAj7NBperW3Bx8kXgFqbICjUHlqzeMRBJgSEKBMV3PjamfgiYpFM7KvcRgDGICY+xaGkKApp/mcWf8ODFAEY9Rc6l4LuLvjRQCY6aBbycDoHsz72Xif143odFFP5VhnBCGIjtEUmF+yAgtbQ/Ih1IjEWTJkcuQC9BAhFpyEMKKiS2mbPvw5r9fJK3Tmmf57Vm1flk0U2KH7IidMI+dszq7Zg3WZIJN2BN7Zi9O6rw6b877z+iSU+wcsD9wPr4BPeeUMA==</latexit><latexit sha1_base64="PRx5ifkP4sK4wncPinczjuQ6C6w=">AAAB+XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckIfROOnHI7IOZXjEs+QivevImXv0aD/6Ls+seNLFORVU3XV1+rKQh1/10lpZXVtfWSxvlza3tnd3K3n7LRIkW2BSRinTHB4NKhtgkSQo7sUYIfIVtf3KV+e0H1EZG4R1NY+wHMA7lSAogK7VvBmkAj7NBperW3Bx8kXgFqbICjUHlqzeMRBJgSEKBMV3PjamfgiYpFM7KvcRgDGICY+xaGkKApp/mcWf8ODFAEY9Rc6l4LuLvjRQCY6aBbycDoHsz72Xif143odFFP5VhnBCGIjtEUmF+yAgtbQ/Ih1IjEWTJkcuQC9BAhFpyEMKKiS2mbPvw5r9fJK3Tmmf57Vm1flk0U2KH7IidMI+dszq7Zg3WZIJN2BN7Zi9O6rw6b877z+iSU+wcsD9wPr4BPeeUMA==</latexit>

�fit(Nmax) = a+
b

(Nmax)c
<latexit sha1_base64="sbT4XGoUSG9V1RegHwV2BZCg9Xo="></latexit><latexit sha1_base64="sbT4XGoUSG9V1RegHwV2BZCg9Xo="></latexit><latexit sha1_base64="sbT4XGoUSG9V1RegHwV2BZCg9Xo="></latexit><latexit sha1_base64="sbT4XGoUSG9V1RegHwV2BZCg9Xo="></latexit>

�� �� �� �� �� ��

���

����

��	
fixed ↵ = 0.985

<latexit sha1_base64="Upkt3cY1hkLg7/7VQEpF3BEV5aE=">AAACEXicbVDLSgNBEJz1GeNr1aMIg0HwFHZFMR6EoBePEcwDsiH0Tjo6OPtwplcSlpz8BL/Cq568iVe/wIP/4ibmoIl1Kqq66a7yYyUNOc6nNTM7N7+wmFvKL6+srq3bG5s1EyVaYFVEKtINHwwqGWKVJClsxBoh8BXW/dvzoV+/R21kFF5RP8ZWANeh7EoBlElte8cj7FHalT3sDLy7BDoeqPgGTp3iSemobRecojMCnybumBTYGJW2/eV1IpEEGJJQYEzTdWJqpaBJCoWDvJcYjEHcwjU2MxpCgKaVjmIM+F5igCIeo+ZS8ZGIvzdSCIzpB342GQDdmElvKP7nNRPqllqpDOOEMBTDQyQVjg4ZoWXWD/KO1EgEw8+Ry5AL0ECEWnIQIhOTrLB81oc7mX6a1A6KbsYvDwvls3EzObbNdtk+c9kxK7MLVmFVJtgDe2LP7MV6tF6tN+v9Z3TGGu9ssT+wPr4B2uadJQ==</latexit><latexit sha1_base64="Upkt3cY1hkLg7/7VQEpF3BEV5aE=">AAACEXicbVDLSgNBEJz1GeNr1aMIg0HwFHZFMR6EoBePEcwDsiH0Tjo6OPtwplcSlpz8BL/Cq568iVe/wIP/4ibmoIl1Kqq66a7yYyUNOc6nNTM7N7+wmFvKL6+srq3bG5s1EyVaYFVEKtINHwwqGWKVJClsxBoh8BXW/dvzoV+/R21kFF5RP8ZWANeh7EoBlElte8cj7FHalT3sDLy7BDoeqPgGTp3iSemobRecojMCnybumBTYGJW2/eV1IpEEGJJQYEzTdWJqpaBJCoWDvJcYjEHcwjU2MxpCgKaVjmIM+F5igCIeo+ZS8ZGIvzdSCIzpB342GQDdmElvKP7nNRPqllqpDOOEMBTDQyQVjg4ZoWXWD/KO1EgEw8+Ry5AL0ECEWnIQIhOTrLB81oc7mX6a1A6KbsYvDwvls3EzObbNdtk+c9kxK7MLVmFVJtgDe2LP7MV6tF6tN+v9Z3TGGu9ssT+wPr4B2uadJQ==</latexit><latexit sha1_base64="Upkt3cY1hkLg7/7VQEpF3BEV5aE=">AAACEXicbVDLSgNBEJz1GeNr1aMIg0HwFHZFMR6EoBePEcwDsiH0Tjo6OPtwplcSlpz8BL/Cq568iVe/wIP/4ibmoIl1Kqq66a7yYyUNOc6nNTM7N7+wmFvKL6+srq3bG5s1EyVaYFVEKtINHwwqGWKVJClsxBoh8BXW/dvzoV+/R21kFF5RP8ZWANeh7EoBlElte8cj7FHalT3sDLy7BDoeqPgGTp3iSemobRecojMCnybumBTYGJW2/eV1IpEEGJJQYEzTdWJqpaBJCoWDvJcYjEHcwjU2MxpCgKaVjmIM+F5igCIeo+ZS8ZGIvzdSCIzpB342GQDdmElvKP7nNRPqllqpDOOEMBTDQyQVjg4ZoWXWD/KO1EgEw8+Ry5AL0ECEWnIQIhOTrLB81oc7mX6a1A6KbsYvDwvls3EzObbNdtk+c9kxK7MLVmFVJtgDe2LP7MV6tF6tN+v9Z3TGGu9ssT+wPr4B2uadJQ==</latexit><latexit sha1_base64="Upkt3cY1hkLg7/7VQEpF3BEV5aE=">AAACEXicbVDLSgNBEJz1GeNr1aMIg0HwFHZFMR6EoBePEcwDsiH0Tjo6OPtwplcSlpz8BL/Cq568iVe/wIP/4ibmoIl1Kqq66a7yYyUNOc6nNTM7N7+wmFvKL6+srq3bG5s1EyVaYFVEKtINHwwqGWKVJClsxBoh8BXW/dvzoV+/R21kFF5RP8ZWANeh7EoBlElte8cj7FHalT3sDLy7BDoeqPgGTp3iSemobRecojMCnybumBTYGJW2/eV1IpEEGJJQYEzTdWJqpaBJCoWDvJcYjEHcwjU2MxpCgKaVjmIM+F5igCIeo+ZS8ZGIvzdSCIzpB342GQDdmElvKP7nNRPqllqpDOOEMBTDQyQVjg4ZoWXWD/KO1EgEw8+Ry5AL0ECEWnIQIhOTrLB81oc7mX6a1A6KbsYvDwvls3EzObbNdtk+c9kxK7MLVmFVJtgDe2LP7MV6tF6tN+v9Z3TGGu9ssT+wPr4B2uadJQ==</latexit>

�(Nmax)
<latexit sha1_base64="2kcecxbgSuTW7tlPpnaP/U9jkpQ=">AAACB3icbVDLTgJBEJzFF+IL5ehlIjHBC9k1JnokevFkMJFHwm5I79DghNlHZnoNZMMH+BVe9eTNePUzPPgvLshBwTpVqrrT1eXHShqy7U8rt7K6tr6R3yxsbe/s7hX3D5omSrTAhohUpNs+GFQyxAZJUtiONULgK2z5w6up33pAbWQU3tE4Ri+AQSj7UgBlUrdYcn0kqNx0XcIRpQGMJifdYtmu2jPwZeLMSZnNUe8Wv9xeJJIAQxIKjOk4dkxeCpqkUDgpuInBGMQQBtjJaAgBGi+dhZ/w48QARTxGzaXiMxF/b6QQGDMO/GwyALo3i95U/M/rJNS/8FIZxglhKKaHSCqcHTJCy6wV5D2pkQimyZHLkAvQQIRachAiE5OspkLWh7P4/TJpnladjN+elWuX82by7JAdsQpz2DmrsWtWZw0m2Jg9sWf2Yj1ar9ab9f4zmrPmOyX2B9bHN43+mUM=</latexit><latexit sha1_base64="2kcecxbgSuTW7tlPpnaP/U9jkpQ=">AAACB3icbVDLTgJBEJzFF+IL5ehlIjHBC9k1JnokevFkMJFHwm5I79DghNlHZnoNZMMH+BVe9eTNePUzPPgvLshBwTpVqrrT1eXHShqy7U8rt7K6tr6R3yxsbe/s7hX3D5omSrTAhohUpNs+GFQyxAZJUtiONULgK2z5w6up33pAbWQU3tE4Ri+AQSj7UgBlUrdYcn0kqNx0XcIRpQGMJifdYtmu2jPwZeLMSZnNUe8Wv9xeJJIAQxIKjOk4dkxeCpqkUDgpuInBGMQQBtjJaAgBGi+dhZ/w48QARTxGzaXiMxF/b6QQGDMO/GwyALo3i95U/M/rJNS/8FIZxglhKKaHSCqcHTJCy6wV5D2pkQimyZHLkAvQQIRachAiE5OspkLWh7P4/TJpnladjN+elWuX82by7JAdsQpz2DmrsWtWZw0m2Jg9sWf2Yj1ar9ab9f4zmrPmOyX2B9bHN43+mUM=</latexit><latexit sha1_base64="2kcecxbgSuTW7tlPpnaP/U9jkpQ=">AAACB3icbVDLTgJBEJzFF+IL5ehlIjHBC9k1JnokevFkMJFHwm5I79DghNlHZnoNZMMH+BVe9eTNePUzPPgvLshBwTpVqrrT1eXHShqy7U8rt7K6tr6R3yxsbe/s7hX3D5omSrTAhohUpNs+GFQyxAZJUtiONULgK2z5w6up33pAbWQU3tE4Ri+AQSj7UgBlUrdYcn0kqNx0XcIRpQGMJifdYtmu2jPwZeLMSZnNUe8Wv9xeJJIAQxIKjOk4dkxeCpqkUDgpuInBGMQQBtjJaAgBGi+dhZ/w48QARTxGzaXiMxF/b6QQGDMO/GwyALo3i95U/M/rJNS/8FIZxglhKKaHSCqcHTJCy6wV5D2pkQimyZHLkAvQQIRachAiE5OspkLWh7P4/TJpnladjN+elWuX82by7JAdsQpz2DmrsWtWZw0m2Jg9sWf2Yj1ar9ab9f4zmrPmOyX2B9bHN43+mUM=</latexit><latexit sha1_base64="2kcecxbgSuTW7tlPpnaP/U9jkpQ=">AAACB3icbVDLTgJBEJzFF+IL5ehlIjHBC9k1JnokevFkMJFHwm5I79DghNlHZnoNZMMH+BVe9eTNePUzPPgvLshBwTpVqrrT1eXHShqy7U8rt7K6tr6R3yxsbe/s7hX3D5omSrTAhohUpNs+GFQyxAZJUtiONULgK2z5w6up33pAbWQU3tE4Ri+AQSj7UgBlUrdYcn0kqNx0XcIRpQGMJifdYtmu2jPwZeLMSZnNUe8Wv9xeJJIAQxIKjOk4dkxeCpqkUDgpuInBGMQQBtjJaAgBGi+dhZ/w48QARTxGzaXiMxF/b6QQGDMO/GwyALo3i95U/M/rJNS/8FIZxglhKKaHSCqcHTJCy6wV5D2pkQimyZHLkAvQQIRachAiE5OspkLWh7P4/TJpnladjN+elWuX82by7JAdsQpz2DmrsWtWZw0m2Jg9sWf2Yj1ar9ab9f4zmrPmOyX2B9bHN43+mUM=</latexit>

c)
<latexit sha1_base64="eudEBUSGjROTgj90oNqKhFIUIh8=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWumenw2qNbfu5qDLxCtIjRRoDqpf/WHEkxAUcsmM6XlujH7KNAouYV7pJwZixidsDD1LFQvB+GmedE5PEsMwojFoKiTNRfi9kbLQmFkY2MmQ4aNZ9DLxP6+X4OjKT4WKEwTFs0MoJOSHDNfCVgB0KDQgsiw5UKEoZ5ohghaUcW7FxHZSsX14i98vk/Z53bP87qLWuC6aKZMjckxOiUcuSYPckiZpEU5G5Ik8kxdn6rw6b877z2jJKXYOyR84H9/LCZGf</latexit><latexit sha1_base64="eudEBUSGjROTgj90oNqKhFIUIh8=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWumenw2qNbfu5qDLxCtIjRRoDqpf/WHEkxAUcsmM6XlujH7KNAouYV7pJwZixidsDD1LFQvB+GmedE5PEsMwojFoKiTNRfi9kbLQmFkY2MmQ4aNZ9DLxP6+X4OjKT4WKEwTFs0MoJOSHDNfCVgB0KDQgsiw5UKEoZ5ohghaUcW7FxHZSsX14i98vk/Z53bP87qLWuC6aKZMjckxOiUcuSYPckiZpEU5G5Ik8kxdn6rw6b877z2jJKXYOyR84H9/LCZGf</latexit><latexit sha1_base64="eudEBUSGjROTgj90oNqKhFIUIh8=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWumenw2qNbfu5qDLxCtIjRRoDqpf/WHEkxAUcsmM6XlujH7KNAouYV7pJwZixidsDD1LFQvB+GmedE5PEsMwojFoKiTNRfi9kbLQmFkY2MmQ4aNZ9DLxP6+X4OjKT4WKEwTFs0MoJOSHDNfCVgB0KDQgsiw5UKEoZ5ohghaUcW7FxHZSsX14i98vk/Z53bP87qLWuC6aKZMjckxOiUcuSYPckiZpEU5G5Ik8kxdn6rw6b877z2jJKXYOyR84H9/LCZGf</latexit><latexit sha1_base64="eudEBUSGjROTgj90oNqKhFIUIh8=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWumenw2qNbfu5qDLxCtIjRRoDqpf/WHEkxAUcsmM6XlujH7KNAouYV7pJwZixidsDD1LFQvB+GmedE5PEsMwojFoKiTNRfi9kbLQmFkY2MmQ4aNZ9DLxP6+X4OjKT4WKEwTFs0MoJOSHDNfCVgB0KDQgsiw5UKEoZ5ohghaUcW7FxHZSsX14i98vk/Z53bP87qLWuC6aKZMjckxOiUcuSYPckiZpEU5G5Ik8kxdn6rw6b877z2jJKXYOyR84H9/LCZGf</latexit>

� � � � �

�
�

�

s
<latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit>

�(0)0 (s)
<latexit sha1_base64="zfCW5MSo0xWnG4UHU+bDOvqX5tM=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEygIbvGREuijSUm8khg3dwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4oIUCp7q5Jx7c889fqykIdv+tHIrq2vrG/nNwtb2zu5esbTfMlGiBTZFpCLd8cGgkiE2SZLCTqwRAl9h2x9dTv32PWojo/CGxjG6AQxDOZACKJO8YqnXR0Xg2bdpxa5OKqbqFct2zZ6BLxNnTspsjoZX/Or1I5EEGJJQYEzXsWNyU9AkhcJJoZcYjEGMYIjdjIYQoHHTWfQJP04MUMRj1FwqPhPx90YKgTHjwM8mA6A7s+hNxf+8bkKDczeVYZwQhmJ6iKTC2SEjtMw6Qd6XGolgmhy5DLkADUSoJQchMjHJSipkfTiL3y+T1knNyfj1abl+MW8mzw7ZEaswh52xOrtiDdZkgj2wJ/bMXqxH69V6s95/RnPWfOeA/YH18Q1xapdq</latexit><latexit sha1_base64="zfCW5MSo0xWnG4UHU+bDOvqX5tM=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEygIbvGREuijSUm8khg3dwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4oIUCp7q5Jx7c889fqykIdv+tHIrq2vrG/nNwtb2zu5esbTfMlGiBTZFpCLd8cGgkiE2SZLCTqwRAl9h2x9dTv32PWojo/CGxjG6AQxDOZACKJO8YqnXR0Xg2bdpxa5OKqbqFct2zZ6BLxNnTspsjoZX/Or1I5EEGJJQYEzXsWNyU9AkhcJJoZcYjEGMYIjdjIYQoHHTWfQJP04MUMRj1FwqPhPx90YKgTHjwM8mA6A7s+hNxf+8bkKDczeVYZwQhmJ6iKTC2SEjtMw6Qd6XGolgmhy5DLkADUSoJQchMjHJSipkfTiL3y+T1knNyfj1abl+MW8mzw7ZEaswh52xOrtiDdZkgj2wJ/bMXqxH69V6s95/RnPWfOeA/YH18Q1xapdq</latexit><latexit sha1_base64="zfCW5MSo0xWnG4UHU+bDOvqX5tM=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEygIbvGREuijSUm8khg3dwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4oIUCp7q5Jx7c889fqykIdv+tHIrq2vrG/nNwtb2zu5esbTfMlGiBTZFpCLd8cGgkiE2SZLCTqwRAl9h2x9dTv32PWojo/CGxjG6AQxDOZACKJO8YqnXR0Xg2bdpxa5OKqbqFct2zZ6BLxNnTspsjoZX/Or1I5EEGJJQYEzXsWNyU9AkhcJJoZcYjEGMYIjdjIYQoHHTWfQJP04MUMRj1FwqPhPx90YKgTHjwM8mA6A7s+hNxf+8bkKDczeVYZwQhmJ6iKTC2SEjtMw6Qd6XGolgmhy5DLkADUSoJQchMjHJSipkfTiL3y+T1knNyfj1abl+MW8mzw7ZEaswh52xOrtiDdZkgj2wJ/bMXqxH69V6s95/RnPWfOeA/YH18Q1xapdq</latexit><latexit sha1_base64="zfCW5MSo0xWnG4UHU+bDOvqX5tM=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEygIbvGREuijSUm8khg3dwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4oIUCp7q5Jx7c889fqykIdv+tHIrq2vrG/nNwtb2zu5esbTfMlGiBTZFpCLd8cGgkiE2SZLCTqwRAl9h2x9dTv32PWojo/CGxjG6AQxDOZACKJO8YqnXR0Xg2bdpxa5OKqbqFct2zZ6BLxNnTspsjoZX/Or1I5EEGJJQYEzXsWNyU9AkhcJJoZcYjEGMYIjdjIYQoHHTWfQJP04MUMRj1FwqPhPx90YKgTHjwM8mA6A7s+hNxf+8bkKDczeVYZwQhmJ6iKTC2SEjtMw6Qd6XGolgmhy5DLkADUSoJQchMjHJSipkfTiL3y+T1knNyfj1abl+MW8mzw7ZEaswh52xOrtiDdZkgj2wJ/bMXqxH69V6s95/RnPWfOeA/YH18Q1xapdq</latexit>

 data vs extrapolationNmax

For each , we fix  and take  very large

We increase  until convergence

α Nmax Lmax
Nmax



↵
<latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit>

Allowed region

5
6
7
8
9
10
11
12
13
14
15

Nmax
<latexit sha1_base64="HzJ502HOk53XXhl3Roxk4ZVAXQE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckS+iddOKQ2QczvZKwBPwKr3ryJl79FQ/+i7vrHjSxTkVVN11dXqSkIdv+tJaWV1bX1ksb5c2t7Z3dyt5+y4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW98lfntB9RGhsEdTSN0fRgFcigFUCr1bvo9wgklPkxm/UrVrtk5+CJxClJlBRr9yldvEIrYx4CEAmO6jh2Rm4AmKRTOyr3YYARiDCPspjQAH42b5Jln/Dg2QCGPUHOpeC7i740EfGOmvpdO+kD3Zt7LxP+8bkzDCzeRQRQTBiI7RFJhfsgILdMykA+kRiLIkiOXAReggQi15CBEKsZpO+W0D2f++0XSOq05Kb89q9Yvi2ZK7JAdsRPmsHNWZ9eswZpMsIg9sWf2Yj1ar9ab9f4zumQVOwfsD6yPb1qhloM=</latexit><latexit sha1_base64="HzJ502HOk53XXhl3Roxk4ZVAXQE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckS+iddOKQ2QczvZKwBPwKr3ryJl79FQ/+i7vrHjSxTkVVN11dXqSkIdv+tJaWV1bX1ksb5c2t7Z3dyt5+y4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW98lfntB9RGhsEdTSN0fRgFcigFUCr1bvo9wgklPkxm/UrVrtk5+CJxClJlBRr9yldvEIrYx4CEAmO6jh2Rm4AmKRTOyr3YYARiDCPspjQAH42b5Jln/Dg2QCGPUHOpeC7i740EfGOmvpdO+kD3Zt7LxP+8bkzDCzeRQRQTBiI7RFJhfsgILdMykA+kRiLIkiOXAReggQi15CBEKsZpO+W0D2f++0XSOq05Kb89q9Yvi2ZK7JAdsRPmsHNWZ9eswZpMsIg9sWf2Yj1ar9ab9f4zumQVOwfsD6yPb1qhloM=</latexit><latexit sha1_base64="HzJ502HOk53XXhl3Roxk4ZVAXQE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckS+iddOKQ2QczvZKwBPwKr3ryJl79FQ/+i7vrHjSxTkVVN11dXqSkIdv+tJaWV1bX1ksb5c2t7Z3dyt5+y4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW98lfntB9RGhsEdTSN0fRgFcigFUCr1bvo9wgklPkxm/UrVrtk5+CJxClJlBRr9yldvEIrYx4CEAmO6jh2Rm4AmKRTOyr3YYARiDCPspjQAH42b5Jln/Dg2QCGPUHOpeC7i740EfGOmvpdO+kD3Zt7LxP+8bkzDCzeRQRQTBiI7RFJhfsgILdMykA+kRiLIkiOXAReggQi15CBEKsZpO+W0D2f++0XSOq05Kb89q9Yvi2ZK7JAdsRPmsHNWZ9eswZpMsIg9sWf2Yj1ar9ab9f4zumQVOwfsD6yPb1qhloM=</latexit><latexit sha1_base64="HzJ502HOk53XXhl3Roxk4ZVAXQE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckS+iddOKQ2QczvZKwBPwKr3ryJl79FQ/+i7vrHjSxTkVVN11dXqSkIdv+tJaWV1bX1ksb5c2t7Z3dyt5+y4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW98lfntB9RGhsEdTSN0fRgFcigFUCr1bvo9wgklPkxm/UrVrtk5+CJxClJlBRr9yldvEIrYx4CEAmO6jh2Rm4AmKRTOyr3YYARiDCPspjQAH42b5Jln/Dg2QCGPUHOpeC7i740EfGOmvpdO+kD3Zt7LxP+8bkzDCzeRQRQTBiI7RFJhfsgILdMykA+kRiLIkiOXAReggQi15CBEKsZpO+W0D2f++0XSOq05Kb89q9Yvi2ZK7JAdsRPmsHNWZ9eswZpMsIg9sWf2Yj1ar9ab9f4zumQVOwfsD6yPb1qhloM=</latexit>

12
<latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit>

15
<latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit><latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit><latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit><latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit>

18
<latexit sha1_base64="ywZgukL6nxykmkUp/vNrACr9BDY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREikjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcNzwU6HiBEHx7BAKCfkhw7WwFQAdCQ2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e8verpHNR9yy/u6w1r4tmyuSEnJJz4pEr0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeUSpF8</latexit><latexit sha1_base64="ywZgukL6nxykmkUp/vNrACr9BDY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREikjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcNzwU6HiBEHx7BAKCfkhw7WwFQAdCQ2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e8verpHNR9yy/u6w1r4tmyuSEnJJz4pEr0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeUSpF8</latexit><latexit sha1_base64="ywZgukL6nxykmkUp/vNrACr9BDY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREikjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcNzwU6HiBEHx7BAKCfkhw7WwFQAdCQ2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e8verpHNR9yy/u6w1r4tmyuSEnJJz4pEr0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeUSpF8</latexit><latexit sha1_base64="ywZgukL6nxykmkUp/vNrACr9BDY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREikjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcNzwU6HiBEHx7BAKCfkhw7WwFQAdCQ2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e8verpHNR9yy/u6w1r4tmyuSEnJJz4pEr0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeUSpF8</latexit>

21
<latexit sha1_base64="16BqB40w8tXL3B47fEHFuWx1IGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTf8IbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8ZF2</latexit><latexit sha1_base64="16BqB40w8tXL3B47fEHFuWx1IGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTf8IbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8ZF2</latexit><latexit sha1_base64="16BqB40w8tXL3B47fEHFuWx1IGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTf8IbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8ZF2</latexit><latexit sha1_base64="16BqB40w8tXL3B47fEHFuWx1IGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTf8IbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8ZF2</latexit>

24
<latexit sha1_base64="Wfc/8PZ6xeLXe/CLTfRb5pZtDV0=">AAAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRXYUCcoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTWVvf2NzaLu2Ud/f2Dw4rR8cdEyWaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO/OQBsRqQecx+CHbKLEWHCGVrqvN4aVqltzc9BV4hWkSgq0hpWvwSjiSQgKuWTG9D03Rj9lGgWXsCgPEgMx41M2gb6lioVg/DRPuqDniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjsp2z685e9XSade8yy/a1Sb10UzJXJKzsgF8cglaZJb0iJtwsmYPJFn8uLMnFfnzXn/GV1zip0T8gfOxzePnpF5</latexit><latexit sha1_base64="Wfc/8PZ6xeLXe/CLTfRb5pZtDV0=">AAAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRXYUCcoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTWVvf2NzaLu2Ud/f2Dw4rR8cdEyWaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO/OQBsRqQecx+CHbKLEWHCGVrqvN4aVqltzc9BV4hWkSgq0hpWvwSjiSQgKuWTG9D03Rj9lGgWXsCgPEgMx41M2gb6lioVg/DRPuqDniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjsp2z685e9XSade8yy/a1Sb10UzJXJKzsgF8cglaZJb0iJtwsmYPJFn8uLMnFfnzXn/GV1zip0T8gfOxzePnpF5</latexit><latexit sha1_base64="Wfc/8PZ6xeLXe/CLTfRb5pZtDV0=">AAAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRXYUCcoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTWVvf2NzaLu2Ud/f2Dw4rR8cdEyWaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO/OQBsRqQecx+CHbKLEWHCGVrqvN4aVqltzc9BV4hWkSgq0hpWvwSjiSQgKuWTG9D03Rj9lGgWXsCgPEgMx41M2gb6lioVg/DRPuqDniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjsp2z685e9XSade8yy/a1Sb10UzJXJKzsgF8cglaZJb0iJtwsmYPJFn8uLMnFfnzXn/GV1zip0T8gfOxzePnpF5</latexit><latexit sha1_base64="Wfc/8PZ6xeLXe/CLTfRb5pZtDV0=">AAAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRXYUCcoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTWVvf2NzaLu2Ud/f2Dw4rR8cdEyWaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO/OQBsRqQecx+CHbKLEWHCGVrqvN4aVqltzc9BV4hWkSgq0hpWvwSjiSQgKuWTG9D03Rj9lGgWXsCgPEgMx41M2gb6lioVg/DRPuqDniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjsp2z685e9XSade8yy/a1Sb10UzJXJKzsgF8cglaZJb0iJtwsmYPJFn8uLMnFfnzXn/GV1zip0T8gfOxzePnpF5</latexit>

QCD

-0.03 -0.01 0.01 0.03 0.05 0.07

0.01

0.02

�
<latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit>

↵
<latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit>

�
<latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit>

Causal and Unitary

Allowed ( , ) spaceα β

A(s|t, u) = s

f2
+

↵

f4
s2 +

�

f4
(t2 + u2) + logarithms + . . .

<latexit sha1_base64="mTWJ21FqNBkVdWNrzbSAxuKrjFg="></latexit><latexit sha1_base64="mTWJ21FqNBkVdWNrzbSAxuKrjFg="></latexit><latexit sha1_base64="mTWJ21FqNBkVdWNrzbSAxuKrjFg="></latexit><latexit sha1_base64="mTWJ21FqNBkVdWNrzbSAxuKrjFg="></latexit>

Amplitude = low energy expansion + UV ignorance



Phase shifts along the boundary: Spin=0

s/f2
<latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit><latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit><latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit><latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit>

|S(I)
` |

<latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit><latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit><latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit><latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit>

�(I)`
<latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit><latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit><latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit><latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit>



Higher spins
Clear Spin 1, 2! Evidence for Spin 3, 4. 

For higher spins we would need an insane amount of time to converge

�(I)`
<latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit><latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit><latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit><latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit>

s/f2
<latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit><latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit><latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit><latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit>

|S(I)
` |

<latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit><latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit><latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit><latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit>



↵
<latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit>

�
<latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit>

-���� -���� ���� ���� ���� ����
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�0.030  ↵  �0.016
<latexit sha1_base64="zYDvxU/Vl81iqXeeuoPCJ7IJrW8=">AAACEHicbZC7TsNAEEXXPEN4GSihWBEh0YBsQEAZQUMZJPKQYisaLwOsWD/YHSOhiIZP4CtooaJDtPwBBf/C2qSAhNvs0Z0Zzc6NMiUNed6nMzY+MTk1XZmpzs7NLyy6S8stk+ZaYFOkKtWdCAwqmWCTJCnsZBohjhS2o+vjot6+RW1kmpzRXYZhDJeJvJACyFo9d23L2/Z2vUDhDQ9AZVdQYuH6+z23Zt9SfBT8AdTYQI2e+xWcpyKPMSGhwJiu72UU9kGTFArvq0FuMANxDZfYtZhAjCbsl1fc843cAKU8Q82l4qWJvyf6EBtzF0e2Mwa6MsO1wvyv1s3p4jDsyyTLCRNRLCKpsFxkhJY2HuTnUiMRFD9HLhMuQAMRaslBCGvmNq+qzcMfvn4UWjvbvuXTvVr9aJBMha2ydbbJfHbA6uyENViTCfbAntgze3EenVfnzXn/aR1zBjMr7I+cj29D5Jpm</latexit><latexit sha1_base64="zYDvxU/Vl81iqXeeuoPCJ7IJrW8=">AAACEHicbZC7TsNAEEXXPEN4GSihWBEh0YBsQEAZQUMZJPKQYisaLwOsWD/YHSOhiIZP4CtooaJDtPwBBf/C2qSAhNvs0Z0Zzc6NMiUNed6nMzY+MTk1XZmpzs7NLyy6S8stk+ZaYFOkKtWdCAwqmWCTJCnsZBohjhS2o+vjot6+RW1kmpzRXYZhDJeJvJACyFo9d23L2/Z2vUDhDQ9AZVdQYuH6+z23Zt9SfBT8AdTYQI2e+xWcpyKPMSGhwJiu72UU9kGTFArvq0FuMANxDZfYtZhAjCbsl1fc843cAKU8Q82l4qWJvyf6EBtzF0e2Mwa6MsO1wvyv1s3p4jDsyyTLCRNRLCKpsFxkhJY2HuTnUiMRFD9HLhMuQAMRaslBCGvmNq+qzcMfvn4UWjvbvuXTvVr9aJBMha2ydbbJfHbA6uyENViTCfbAntgze3EenVfnzXn/aR1zBjMr7I+cj29D5Jpm</latexit><latexit sha1_base64="zYDvxU/Vl81iqXeeuoPCJ7IJrW8=">AAACEHicbZC7TsNAEEXXPEN4GSihWBEh0YBsQEAZQUMZJPKQYisaLwOsWD/YHSOhiIZP4CtooaJDtPwBBf/C2qSAhNvs0Z0Zzc6NMiUNed6nMzY+MTk1XZmpzs7NLyy6S8stk+ZaYFOkKtWdCAwqmWCTJCnsZBohjhS2o+vjot6+RW1kmpzRXYZhDJeJvJACyFo9d23L2/Z2vUDhDQ9AZVdQYuH6+z23Zt9SfBT8AdTYQI2e+xWcpyKPMSGhwJiu72UU9kGTFArvq0FuMANxDZfYtZhAjCbsl1fc843cAKU8Q82l4qWJvyf6EBtzF0e2Mwa6MsO1wvyv1s3p4jDsyyTLCRNRLCKpsFxkhJY2HuTnUiMRFD9HLhMuQAMRaslBCGvmNq+qzcMfvn4UWjvbvuXTvVr9aJBMha2ydbbJfHbA6uyENViTCfbAntgze3EenVfnzXn/aR1zBjMr7I+cj29D5Jpm</latexit><latexit sha1_base64="zYDvxU/Vl81iqXeeuoPCJ7IJrW8=">AAACEHicbZC7TsNAEEXXPEN4GSihWBEh0YBsQEAZQUMZJPKQYisaLwOsWD/YHSOhiIZP4CtooaJDtPwBBf/C2qSAhNvs0Z0Zzc6NMiUNed6nMzY+MTk1XZmpzs7NLyy6S8stk+ZaYFOkKtWdCAwqmWCTJCnsZBohjhS2o+vjot6+RW1kmpzRXYZhDJeJvJACyFo9d23L2/Z2vUDhDQ9AZVdQYuH6+z23Zt9SfBT8AdTYQI2e+xWcpyKPMSGhwJiu72UU9kGTFArvq0FuMANxDZfYtZhAjCbsl1fc843cAKU8Q82l4qWJvyf6EBtzF0e2Mwa6MsO1wvyv1s3p4jDsyyTLCRNRLCKpsFxkhJY2HuTnUiMRFD9HLhMuQAMRaslBCGvmNq+qzcMfvn4UWjvbvuXTvVr9aJBMha2ydbbJfHbA6uyENViTCfbAntgze3EenVfnzXn/aR1zBjMr7I+cj29D5Jpm</latexit>

0.020  ↵  0.048
<latexit sha1_base64="PPk8u2srhChyG9PAnkE8AtLZukU=">AAACDnicbZC7TkJBEIb3eEW8oXbabCQmVuQcQiIl0cYSE7kkQMicZYANey7uzjEhhMRH8ClstbIztr6Che/icqRQ8G/2yz8zmZ3fj5U05Lqfzsrq2vrGZmYru72zu7efOzismyjRAmsiUpFu+mBQyRBrJElhM9YIga+w4Y+uZvXGPWojo/CWxjF2AhiEsi8FkLW6uWO34BbdtsI73gYVDyFFa5bK3Vzevqn4MnhzyLO5qt3cV7sXiSTAkIQCY1qeG1NnApqkUDjNthODMYgRDLBlMYQATWeS3jDlZ4kBiniMmkvFUxN/T0wgMGYc+LYzABqaxdrM/K/WSqhf7kxkGCeEoZgtIqkwXWSEljYc5D2pkQhmP0cuQy5AAxFqyUEIayY2razNw1u8fhnqxYJn+aaUr1zOk8mwE3bKzpnHLliFXbMqqzHBHtgTe2YvzqPz6rw57z+tK8585oj9kfPxDWbHmfw=</latexit><latexit sha1_base64="PPk8u2srhChyG9PAnkE8AtLZukU=">AAACDnicbZC7TkJBEIb3eEW8oXbabCQmVuQcQiIl0cYSE7kkQMicZYANey7uzjEhhMRH8ClstbIztr6Che/icqRQ8G/2yz8zmZ3fj5U05Lqfzsrq2vrGZmYru72zu7efOzismyjRAmsiUpFu+mBQyRBrJElhM9YIga+w4Y+uZvXGPWojo/CWxjF2AhiEsi8FkLW6uWO34BbdtsI73gYVDyFFa5bK3Vzevqn4MnhzyLO5qt3cV7sXiSTAkIQCY1qeG1NnApqkUDjNthODMYgRDLBlMYQATWeS3jDlZ4kBiniMmkvFUxN/T0wgMGYc+LYzABqaxdrM/K/WSqhf7kxkGCeEoZgtIqkwXWSEljYc5D2pkQhmP0cuQy5AAxFqyUEIayY2razNw1u8fhnqxYJn+aaUr1zOk8mwE3bKzpnHLliFXbMqqzHBHtgTe2YvzqPz6rw57z+tK8585oj9kfPxDWbHmfw=</latexit><latexit sha1_base64="PPk8u2srhChyG9PAnkE8AtLZukU=">AAACDnicbZC7TkJBEIb3eEW8oXbabCQmVuQcQiIl0cYSE7kkQMicZYANey7uzjEhhMRH8ClstbIztr6Che/icqRQ8G/2yz8zmZ3fj5U05Lqfzsrq2vrGZmYru72zu7efOzismyjRAmsiUpFu+mBQyRBrJElhM9YIga+w4Y+uZvXGPWojo/CWxjF2AhiEsi8FkLW6uWO34BbdtsI73gYVDyFFa5bK3Vzevqn4MnhzyLO5qt3cV7sXiSTAkIQCY1qeG1NnApqkUDjNthODMYgRDLBlMYQATWeS3jDlZ4kBiniMmkvFUxN/T0wgMGYc+LYzABqaxdrM/K/WSqhf7kxkGCeEoZgtIqkwXWSEljYc5D2pkQhmP0cuQy5AAxFqyUEIayY2razNw1u8fhnqxYJn+aaUr1zOk8mwE3bKzpnHLliFXbMqqzHBHtgTe2YvzqPz6rw57z+tK8585oj9kfPxDWbHmfw=</latexit><latexit sha1_base64="PPk8u2srhChyG9PAnkE8AtLZukU=">AAACDnicbZC7TkJBEIb3eEW8oXbabCQmVuQcQiIl0cYSE7kkQMicZYANey7uzjEhhMRH8ClstbIztr6Che/icqRQ8G/2yz8zmZ3fj5U05Lqfzsrq2vrGZmYru72zu7efOzismyjRAmsiUpFu+mBQyRBrJElhM9YIga+w4Y+uZvXGPWojo/CWxjF2AhiEsi8FkLW6uWO34BbdtsI73gYVDyFFa5bK3Vzevqn4MnhzyLO5qt3cV7sXiSTAkIQCY1qeG1NnApqkUDjNthODMYgRDLBlMYQATWeS3jDlZ4kBiniMmkvFUxN/T0wgMGYc+LYzABqaxdrM/K/WSqhf7kxkGCeEoZgtIqkwXWSEljYc5D2pkQhmP0cuQy5AAxFqyUEIayY2razNw1u8fhnqxYJn+aaUr1zOk8mwE3bKzpnHLliFXbMqqzHBHtgTe2YvzqPz6rw57z+tK8585oj9kfPxDWbHmfw=</latexit>

Odd spin resonances only Even spin resonances only

Middle region

Resonances become lighter Resonances  
decouple Resonances become lighter Resonances  

decouple

↵
<latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit>

-���� -���� ���� ���� ���� ����

Match with experimental

phase shift ` = 1, I = 1
<latexit sha1_base64="YQ010rQh5ghzSTY+hDQhPU4+quw="></latexit><latexit sha1_base64="YQ010rQh5ghzSTY+hDQhPU4+quw="></latexit><latexit sha1_base64="YQ010rQh5ghzSTY+hDQhPU4+quw="></latexit><latexit sha1_base64="YQ010rQh5ghzSTY+hDQhPU4+quw="></latexit>

Match with experimental

phase shifts ` = 0, I = 0, 2
<latexit sha1_base64="jefVKAu7Q3TeJZn4hw3sbwyyANQ="></latexit><latexit sha1_base64="jefVKAu7Q3TeJZn4hw3sbwyyANQ="></latexit><latexit sha1_base64="jefVKAu7Q3TeJZn4hw3sbwyyANQ="></latexit><latexit sha1_base64="jefVKAu7Q3TeJZn4hw3sbwyyANQ="></latexit>

Match with experimental

phase shift ` = 2, I = 0
<latexit sha1_base64="1k1JJ3Cmvplqjmo0qgVJIzvHU00="></latexit><latexit sha1_base64="1k1JJ3Cmvplqjmo0qgVJIzvHU00="></latexit><latexit sha1_base64="1k1JJ3Cmvplqjmo0qgVJIzvHU00="></latexit><latexit sha1_base64="1k1JJ3Cmvplqjmo0qgVJIzvHU00="></latexit>

(Nmax = 23)
<latexit sha1_base64="b4/NJa8fsKVCykzdgtiXIpi7esQ=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbtooo0J0cbKYCKPBAi5O1xwwuwjM3cVsqH2K2y1sjO2foeF/+KCFAqe6uSce3PPPW6opCHb/rRSS8srq2vp9czG5tb2Tja3WzNBpAVWRaAC3XDBoJI+VkmSwkaoETxXYd0dXE78+j1qIwP/lkYhtj3o+7InBVAidbK5wnWnRTik2IPh+Lx0fNTJ5u2iPQVfJM6M5NkMlU72q9UNROShT0KBMU3HDqkdgyYpFI4zrchgCGIAfWwm1AcPTTueRh/zw8gABTxEzaXiUxF/b8TgGTPy3GTSA7oz895E/M9rRtQ7a8fSDyNCX0wOkVQ4PWSElkknyLtSIxFMkiOXPheggQi15CBEIkZJSZmkD2f++0VSKxWdhN+c5MsXs2bSbJ8dsAJz2CkrsytWYVUm2AN7Ys/sxXq0Xq036/1nNGXNdvbYH1gf3x/+l9k=</latexit><latexit sha1_base64="b4/NJa8fsKVCykzdgtiXIpi7esQ=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbtooo0J0cbKYCKPBAi5O1xwwuwjM3cVsqH2K2y1sjO2foeF/+KCFAqe6uSce3PPPW6opCHb/rRSS8srq2vp9czG5tb2Tja3WzNBpAVWRaAC3XDBoJI+VkmSwkaoETxXYd0dXE78+j1qIwP/lkYhtj3o+7InBVAidbK5wnWnRTik2IPh+Lx0fNTJ5u2iPQVfJM6M5NkMlU72q9UNROShT0KBMU3HDqkdgyYpFI4zrchgCGIAfWwm1AcPTTueRh/zw8gABTxEzaXiUxF/b8TgGTPy3GTSA7oz895E/M9rRtQ7a8fSDyNCX0wOkVQ4PWSElkknyLtSIxFMkiOXPheggQi15CBEIkZJSZmkD2f++0VSKxWdhN+c5MsXs2bSbJ8dsAJz2CkrsytWYVUm2AN7Ys/sxXq0Xq036/1nNGXNdvbYH1gf3x/+l9k=</latexit><latexit sha1_base64="b4/NJa8fsKVCykzdgtiXIpi7esQ=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbtooo0J0cbKYCKPBAi5O1xwwuwjM3cVsqH2K2y1sjO2foeF/+KCFAqe6uSce3PPPW6opCHb/rRSS8srq2vp9czG5tb2Tja3WzNBpAVWRaAC3XDBoJI+VkmSwkaoETxXYd0dXE78+j1qIwP/lkYhtj3o+7InBVAidbK5wnWnRTik2IPh+Lx0fNTJ5u2iPQVfJM6M5NkMlU72q9UNROShT0KBMU3HDqkdgyYpFI4zrchgCGIAfWwm1AcPTTueRh/zw8gABTxEzaXiUxF/b8TgGTPy3GTSA7oz895E/M9rRtQ7a8fSDyNCX0wOkVQ4PWSElkknyLtSIxFMkiOXPheggQi15CBEIkZJSZmkD2f++0VSKxWdhN+c5MsXs2bSbJ8dsAJz2CkrsytWYVUm2AN7Ys/sxXq0Xq036/1nNGXNdvbYH1gf3x/+l9k=</latexit><latexit sha1_base64="b4/NJa8fsKVCykzdgtiXIpi7esQ=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbtooo0J0cbKYCKPBAi5O1xwwuwjM3cVsqH2K2y1sjO2foeF/+KCFAqe6uSce3PPPW6opCHb/rRSS8srq2vp9czG5tb2Tja3WzNBpAVWRaAC3XDBoJI+VkmSwkaoETxXYd0dXE78+j1qIwP/lkYhtj3o+7InBVAidbK5wnWnRTik2IPh+Lx0fNTJ5u2iPQVfJM6M5NkMlU72q9UNROShT0KBMU3HDqkdgyYpFI4zrchgCGIAfWwm1AcPTTueRh/zw8gABTxEzaXiUxF/b8TgGTPy3GTSA7oz895E/M9rRtQ7a8fSDyNCX0wOkVQ4PWSElkknyLtSIxFMkiOXPheggQi15CBEIkZJSZmkD2f++0VSKxWdhN+c5MsXs2bSbJ8dsAJz2CkrsytWYVUm2AN7Ys/sxXq0Xq036/1nNGXNdvbYH1gf3x/+l9k=</latexit>

QCD somehow consistently within the 
allowed region!

Walking along the boundary



Outlook and work in progress 1

Rigorous bounds in gapped QFTs

Elias-Miro’, ALG: work in progress

Allowed values (Primal)Excluded values (Dual)

minimisemaximise

This Talk
Gapless EFTs in 1+1 dimensions

Elias-Miro’, ALG: arXiv: 2106.07957

 ALG, Sever: arXiv: 2106.10257

Rigorous bounds in gapped EFTs: 
Positivity vs Bootstrap

https://arxiv.org/abs/2106.07957
https://arxiv.org/abs/2106.10257


Outlook and work in progress 2

Other EFTs: Maximal SUGRA in 10 D

ALG, Penedones, Vieira: arXiv: 2106.10257

ALG, Penedones, Vieira: work in progress

Maximal SUGRA in 11 D and M-theory

Will we ever go beyond 2—>2? Including 2->3 processes in 
massless EFTs Fantastic challenge

Fit experimental data using the S-matrix Bootstrap?

ALG, Penedones, Vieira: work in progress

https://arxiv.org/abs/2106.10257
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Roy Equations

Positivity + 1-loop χPT

Improved positivity + 1-loop χPT
¯̀
1

<latexit sha1_base64="jhRxbNMsif4Jqs+cTnHImgRW9L4=">AAAB/HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CFiK1pfNuGU89m6WyNFVvgKWqjoEC3/QsG/4AQXkDDVaGZXOzthoqQl1/10lpZXVtfWSxvlza3tnd3K3n7LxqkR2BSxik0nBItKamySJIWdxCBEocJ2OLqa+u0HNFbG+pbGCQYRDLUcSAGUS3d+CMZHpXper1J1a+4MfJF4BamyAo1e5cvvxyKNUJNQYG3XcxMKMjAkhcJJ2U8tJiBGMMRuTjVEaINslnjCj1MLFPMEDZeKz0T8vZFBZO04CvPJCOjezntT8T+vm9LgIsikTlJCLaaHSCqcHbLCyLwK5H1pkAimyZFLzQUYIEIjOQiRi2neTTnvw5v/fpG0Tmtezm/OqvXLopkSO2RH7IR57JzV2TVrsCYTTLMn9sxenEfn1Xlz3n9Gl5xi54D9gfPxDfjslR0=</latexit><latexit sha1_base64="jhRxbNMsif4Jqs+cTnHImgRW9L4=">AAAB/HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CFiK1pfNuGU89m6WyNFVvgKWqjoEC3/QsG/4AQXkDDVaGZXOzthoqQl1/10lpZXVtfWSxvlza3tnd3K3n7LxqkR2BSxik0nBItKamySJIWdxCBEocJ2OLqa+u0HNFbG+pbGCQYRDLUcSAGUS3d+CMZHpXper1J1a+4MfJF4BamyAo1e5cvvxyKNUJNQYG3XcxMKMjAkhcJJ2U8tJiBGMMRuTjVEaINslnjCj1MLFPMEDZeKz0T8vZFBZO04CvPJCOjezntT8T+vm9LgIsikTlJCLaaHSCqcHbLCyLwK5H1pkAimyZFLzQUYIEIjOQiRi2neTTnvw5v/fpG0Tmtezm/OqvXLopkSO2RH7IR57JzV2TVrsCYTTLMn9sxenEfn1Xlz3n9Gl5xi54D9gfPxDfjslR0=</latexit><latexit sha1_base64="jhRxbNMsif4Jqs+cTnHImgRW9L4=">AAAB/HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CFiK1pfNuGU89m6WyNFVvgKWqjoEC3/QsG/4AQXkDDVaGZXOzthoqQl1/10lpZXVtfWSxvlza3tnd3K3n7LxqkR2BSxik0nBItKamySJIWdxCBEocJ2OLqa+u0HNFbG+pbGCQYRDLUcSAGUS3d+CMZHpXper1J1a+4MfJF4BamyAo1e5cvvxyKNUJNQYG3XcxMKMjAkhcJJ2U8tJiBGMMRuTjVEaINslnjCj1MLFPMEDZeKz0T8vZFBZO04CvPJCOjezntT8T+vm9LgIsikTlJCLaaHSCqcHbLCyLwK5H1pkAimyZFLzQUYIEIjOQiRi2neTTnvw5v/fpG0Tmtezm/OqvXLopkSO2RH7IR57JzV2TVrsCYTTLMn9sxenEfn1Xlz3n9Gl5xi54D9gfPxDfjslR0=</latexit><latexit sha1_base64="jhRxbNMsif4Jqs+cTnHImgRW9L4=">AAAB/HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CFiK1pfNuGU89m6WyNFVvgKWqjoEC3/QsG/4AQXkDDVaGZXOzthoqQl1/10lpZXVtfWSxvlza3tnd3K3n7LxqkR2BSxik0nBItKamySJIWdxCBEocJ2OLqa+u0HNFbG+pbGCQYRDLUcSAGUS3d+CMZHpXper1J1a+4MfJF4BamyAo1e5cvvxyKNUJNQYG3XcxMKMjAkhcJJ2U8tJiBGMMRuTjVEaINslnjCj1MLFPMEDZeKz0T8vZFBZO04CvPJCOjezntT8T+vm9LgIsikTlJCLaaHSCqcHbLCyLwK5H1pkAimyZFLzQUYIEIjOQiRi2neTTnvw5v/fpG0Tmtezm/OqvXLopkSO2RH7IR57JzV2TVrsCYTTLMn9sxenEfn1Xlz3n9Gl5xi54D9gfPxDfjslR0=</latexit>

¯̀
2

<latexit sha1_base64="4zhvqqPhuy1AUNow5Nysde+dRTw=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB4itqL1ZRNOOZ+tuzVSFIWvoIWKDtHyLxT8C45JAQlTjWZ2tbMTJkpact1Pp7Cyura+UdwsbW3v7O6V9w9aNk6NwKaIVWw6IVhUUmOTJCnsJAYhChW2w9HVzG8/oLEy1rc0TjCIYKjlQAqgTLrzQzA+KtWr9coVt+rm4MvEm5MKm6PRK3/5/VikEWoSCqztem5CwQQMSaFwWvJTiwmIEQyxm1ENEdpgkiee8pPUAsU8QcOl4rmIvzcmEFk7jsJsMgK6t4veTPzP66Y0uAgmUicpoRazQyQV5oesMDKrAnlfGiSCWXLkUnMBBojQSA5CZGKadVPK+vAWv18mrVrVy/jNWaV+OW+myI7YMTtlHjtndXbNGqzJBNPsiT2zF+fReXXenPef0YIz3zlkf+B8fAP6e5Ue</latexit><latexit sha1_base64="4zhvqqPhuy1AUNow5Nysde+dRTw=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB4itqL1ZRNOOZ+tuzVSFIWvoIWKDtHyLxT8C45JAQlTjWZ2tbMTJkpact1Pp7Cyura+UdwsbW3v7O6V9w9aNk6NwKaIVWw6IVhUUmOTJCnsJAYhChW2w9HVzG8/oLEy1rc0TjCIYKjlQAqgTLrzQzA+KtWr9coVt+rm4MvEm5MKm6PRK3/5/VikEWoSCqztem5CwQQMSaFwWvJTiwmIEQyxm1ENEdpgkiee8pPUAsU8QcOl4rmIvzcmEFk7jsJsMgK6t4veTPzP66Y0uAgmUicpoRazQyQV5oesMDKrAnlfGiSCWXLkUnMBBojQSA5CZGKadVPK+vAWv18mrVrVy/jNWaV+OW+myI7YMTtlHjtndXbNGqzJBNPsiT2zF+fReXXenPef0YIz3zlkf+B8fAP6e5Ue</latexit><latexit sha1_base64="4zhvqqPhuy1AUNow5Nysde+dRTw=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB4itqL1ZRNOOZ+tuzVSFIWvoIWKDtHyLxT8C45JAQlTjWZ2tbMTJkpact1Pp7Cyura+UdwsbW3v7O6V9w9aNk6NwKaIVWw6IVhUUmOTJCnsJAYhChW2w9HVzG8/oLEy1rc0TjCIYKjlQAqgTLrzQzA+KtWr9coVt+rm4MvEm5MKm6PRK3/5/VikEWoSCqztem5CwQQMSaFwWvJTiwmIEQyxm1ENEdpgkiee8pPUAsU8QcOl4rmIvzcmEFk7jsJsMgK6t4veTPzP66Y0uAgmUicpoRazQyQV5oesMDKrAnlfGiSCWXLkUnMBBojQSA5CZGKadVPK+vAWv18mrVrVy/jNWaV+OW+myI7YMTtlHjtndXbNGqzJBNPsiT2zF+fReXXenPef0YIz3zlkf+B8fAP6e5Ue</latexit><latexit sha1_base64="4zhvqqPhuy1AUNow5Nysde+dRTw=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB4itqL1ZRNOOZ+tuzVSFIWvoIWKDtHyLxT8C45JAQlTjWZ2tbMTJkpact1Pp7Cyura+UdwsbW3v7O6V9w9aNk6NwKaIVWw6IVhUUmOTJCnsJAYhChW2w9HVzG8/oLEy1rc0TjCIYKjlQAqgTLrzQzA+KtWr9coVt+rm4MvEm5MKm6PRK3/5/VikEWoSCqztem5CwQQMSaFwWvJTiwmIEQyxm1ENEdpgkiee8pPUAsU8QcOl4rmIvzcmEFk7jsJsMgK6t4veTPzP66Y0uAgmUicpoRazQyQV5oesMDKrAnlfGiSCWXLkUnMBBojQSA5CZGKadVPK+vAWv18mrVrVy/jNWaV+OW+myI7YMTtlHjtndXbNGqzJBNPsiT2zF+fReXXenPef0YIz3zlkf+B8fAP6e5Ue</latexit>

Comparison with positivity bounds

Manohar, Mateu: arXiv: 0801.3222 

Wang, Guo, Zhang, Zhou: arXiv: 2004.03992



-1/2 slope

0 slope

Non-zero logarithmic correction

↵
<latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit>

↵
<latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit>

-� -��� -��� ��� ��� �

-���

-���

-� -��� -��� ��� ��� �

-�����

-�����

-�����

d�min

d↵
<latexit sha1_base64="2umkkudAz3PbLZWOoyQf7BpT6/M=">AAACFXicbVC7TsNAEDzzDOEVoKQ5iJCokI2QoIygoQwSSZDiKFpfNnDifLbu1ojIcs0n8BW0UNEhWmoK/oWLScFrqtHMrnZnolRJS77/7k1Nz8zOzVcWqotLyyurtbX1tk0yI7AlEpWYiwgsKqmxRZIUXqQGIY4UdqLrk7HfuUFjZaLPaZRiL4ZLLYdSADmpX9sKhwZEPggjJOiHhLeUx1IXhZNApVdQ9Gt1f88vwf+SYELqbIJmv/YRDhKRxahJKLC2G/gp9XIwJIXCohpmFlMQ13CJXUc1xGh7eRml4DuZBUp4ioZLxUsRv2/kEFs7iiM3GQNd2d/eWPzP62Y0POrlUqcZoRbjQyQVloesMNJ1hHwgDRLB+HPkUnMBBojQSA5CODFzpVVdH8Hv9H9Je38vcPzsoN44njRTYZtsm+2ygB2yBjtlTdZigt2xB/bInrx779l78V6/Rqe8yc4G+wHv7RM6aaBA</latexit><latexit sha1_base64="2umkkudAz3PbLZWOoyQf7BpT6/M=">AAACFXicbVC7TsNAEDzzDOEVoKQ5iJCokI2QoIygoQwSSZDiKFpfNnDifLbu1ojIcs0n8BW0UNEhWmoK/oWLScFrqtHMrnZnolRJS77/7k1Nz8zOzVcWqotLyyurtbX1tk0yI7AlEpWYiwgsKqmxRZIUXqQGIY4UdqLrk7HfuUFjZaLPaZRiL4ZLLYdSADmpX9sKhwZEPggjJOiHhLeUx1IXhZNApVdQ9Gt1f88vwf+SYELqbIJmv/YRDhKRxahJKLC2G/gp9XIwJIXCohpmFlMQ13CJXUc1xGh7eRml4DuZBUp4ioZLxUsRv2/kEFs7iiM3GQNd2d/eWPzP62Y0POrlUqcZoRbjQyQVloesMNJ1hHwgDRLB+HPkUnMBBojQSA5CODFzpVVdH8Hv9H9Je38vcPzsoN44njRTYZtsm+2ygB2yBjtlTdZigt2xB/bInrx779l78V6/Rqe8yc4G+wHv7RM6aaBA</latexit><latexit sha1_base64="2umkkudAz3PbLZWOoyQf7BpT6/M=">AAACFXicbVC7TsNAEDzzDOEVoKQ5iJCokI2QoIygoQwSSZDiKFpfNnDifLbu1ojIcs0n8BW0UNEhWmoK/oWLScFrqtHMrnZnolRJS77/7k1Nz8zOzVcWqotLyyurtbX1tk0yI7AlEpWYiwgsKqmxRZIUXqQGIY4UdqLrk7HfuUFjZaLPaZRiL4ZLLYdSADmpX9sKhwZEPggjJOiHhLeUx1IXhZNApVdQ9Gt1f88vwf+SYELqbIJmv/YRDhKRxahJKLC2G/gp9XIwJIXCohpmFlMQ13CJXUc1xGh7eRml4DuZBUp4ioZLxUsRv2/kEFs7iiM3GQNd2d/eWPzP62Y0POrlUqcZoRbjQyQVloesMNJ1hHwgDRLB+HPkUnMBBojQSA5CODFzpVVdH8Hv9H9Je38vcPzsoN44njRTYZtsm+2ygB2yBjtlTdZigt2xB/bInrx779l78V6/Rqe8yc4G+wHv7RM6aaBA</latexit><latexit sha1_base64="2umkkudAz3PbLZWOoyQf7BpT6/M=">AAACFXicbVC7TsNAEDzzDOEVoKQ5iJCokI2QoIygoQwSSZDiKFpfNnDifLbu1ojIcs0n8BW0UNEhWmoK/oWLScFrqtHMrnZnolRJS77/7k1Nz8zOzVcWqotLyyurtbX1tk0yI7AlEpWYiwgsKqmxRZIUXqQGIY4UdqLrk7HfuUFjZaLPaZRiL4ZLLYdSADmpX9sKhwZEPggjJOiHhLeUx1IXhZNApVdQ9Gt1f88vwf+SYELqbIJmv/YRDhKRxahJKLC2G/gp9XIwJIXCohpmFlMQ13CJXUc1xGh7eRml4DuZBUp4ioZLxUsRv2/kEFs7iiM3GQNd2d/eWPzP62Y0POrlUqcZoRbjQyQVloesMNJ1hHwgDRLB+HPkUnMBBojQSA5CODFzpVVdH8Hv9H9Je38vcPzsoN44njRTYZtsm+2ygB2yBjtlTdZigt2xB/bInrx779l78V6/Rqe8yc4G+wHv7RM6aaBA</latexit>
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<latexit sha1_base64="h+WGnaGzPnN7f0DOhOcgwzsSNSY="></latexit><latexit sha1_base64="h+WGnaGzPnN7f0DOhOcgwzsSNSY="></latexit><latexit sha1_base64="h+WGnaGzPnN7f0DOhOcgwzsSNSY="></latexit><latexit sha1_base64="h+WGnaGzPnN7f0DOhOcgwzsSNSY="></latexit>

There are asymptotic logarithmic corrections! ↵+ 2� � �
1

16⇡2
log(�↵) +O(1)

<latexit sha1_base64="teEmVrOWkMjnr9zsUHts1zCMRAU="></latexit><latexit sha1_base64="teEmVrOWkMjnr9zsUHts1zCMRAU="></latexit><latexit sha1_base64="teEmVrOWkMjnr9zsUHts1zCMRAU="></latexit><latexit sha1_base64="teEmVrOWkMjnr9zsUHts1zCMRAU="></latexit>

� � �
1

48⇡2
log(↵) +O(1)

<latexit sha1_base64="fP5rayuWQwAOYOeORBsWEaRYcI4="></latexit><latexit sha1_base64="fP5rayuWQwAOYOeORBsWEaRYcI4="></latexit><latexit sha1_base64="fP5rayuWQwAOYOeORBsWEaRYcI4="></latexit><latexit sha1_base64="fP5rayuWQwAOYOeORBsWEaRYcI4="></latexit>

Log violations of positivity

Consequence of the unitarity log’s



Pseudo-goldstones scattering

p1
<latexit sha1_base64="hI2RqIlWvBFu/aRb1YTg8enNAng=">AAAB9XicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWUQ5CElUeRzNsGKz2fZe6DolE+ghYoO0fI9FPwLvuMKSJhqNLOrnZ1QS2HR9z+9peWV1bX10kZ5c2t7Z7eyt9+ycWI4NHksY9MJmQUpFDRRoISONsCiUEI7nFxlfvsBjBWxusOphn7ExkqMBGfopFs9CAaVql/zc9BFEhSkSgo0BpWv3jDmSQQKuWTWdgNfYz9lBgWXMCv3Egua8QkbQ9dRxSKw/TSPOqPHiWUYUw2GCklzEX5vpCyydhqFbjJieG/nvUz8z+smOLrop0LpBEHx7BAKCfkhy41wHQAdCgOILEsOVCjKmWGIYARlnDsxcaWUXR/B/PeLpHVaCxy/OavWL4tmSuSQHJETEpBzUifXpEGahJMxeSLP5MV79F69N+/9Z3TJK3YOyB94H9+lsZId</latexit><latexit sha1_base64="hI2RqIlWvBFu/aRb1YTg8enNAng=">AAAB9XicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWUQ5CElUeRzNsGKz2fZe6DolE+ghYoO0fI9FPwLvuMKSJhqNLOrnZ1QS2HR9z+9peWV1bX10kZ5c2t7Z7eyt9+ycWI4NHksY9MJmQUpFDRRoISONsCiUEI7nFxlfvsBjBWxusOphn7ExkqMBGfopFs9CAaVql/zc9BFEhSkSgo0BpWv3jDmSQQKuWTWdgNfYz9lBgWXMCv3Egua8QkbQ9dRxSKw/TSPOqPHiWUYUw2GCklzEX5vpCyydhqFbjJieG/nvUz8z+smOLrop0LpBEHx7BAKCfkhy41wHQAdCgOILEsOVCjKmWGIYARlnDsxcaWUXR/B/PeLpHVaCxy/OavWL4tmSuSQHJETEpBzUifXpEGahJMxeSLP5MV79F69N+/9Z3TJK3YOyB94H9+lsZId</latexit><latexit sha1_base64="hI2RqIlWvBFu/aRb1YTg8enNAng=">AAAB9XicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWUQ5CElUeRzNsGKz2fZe6DolE+ghYoO0fI9FPwLvuMKSJhqNLOrnZ1QS2HR9z+9peWV1bX10kZ5c2t7Z7eyt9+ycWI4NHksY9MJmQUpFDRRoISONsCiUEI7nFxlfvsBjBWxusOphn7ExkqMBGfopFs9CAaVql/zc9BFEhSkSgo0BpWv3jDmSQQKuWTWdgNfYz9lBgWXMCv3Egua8QkbQ9dRxSKw/TSPOqPHiWUYUw2GCklzEX5vpCyydhqFbjJieG/nvUz8z+smOLrop0LpBEHx7BAKCfkhy41wHQAdCgOILEsOVCjKmWGIYARlnDsxcaWUXR/B/PeLpHVaCxy/OavWL4tmSuSQHJETEpBzUifXpEGahJMxeSLP5MV79F69N+/9Z3TJK3YOyB94H9+lsZId</latexit><latexit sha1_base64="hI2RqIlWvBFu/aRb1YTg8enNAng=">AAAB9XicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWUQ5CElUeRzNsGKz2fZe6DolE+ghYoO0fI9FPwLvuMKSJhqNLOrnZ1QS2HR9z+9peWV1bX10kZ5c2t7Z7eyt9+ycWI4NHksY9MJmQUpFDRRoISONsCiUEI7nFxlfvsBjBWxusOphn7ExkqMBGfopFs9CAaVql/zc9BFEhSkSgo0BpWv3jDmSQQKuWTWdgNfYz9lBgWXMCv3Egua8QkbQ9dRxSKw/TSPOqPHiWUYUw2GCklzEX5vpCyydhqFbjJieG/nvUz8z+smOLrop0LpBEHx7BAKCfkhy41wHQAdCgOILEsOVCjKmWGIYARlnDsxcaWUXR/B/PeLpHVaCxy/OavWL4tmSuSQHJETEpBzUifXpEGahJMxeSLP5MV79F69N+/9Z3TJK3YOyB94H9+lsZId</latexit>

p2
<latexit sha1_base64="jcj4rqau98gqjIRCEp3yYyQEBQQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Muk06l7Kb85qzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbp0CSHg==</latexit><latexit sha1_base64="jcj4rqau98gqjIRCEp3yYyQEBQQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Muk06l7Kb85qzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbp0CSHg==</latexit><latexit sha1_base64="jcj4rqau98gqjIRCEp3yYyQEBQQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Muk06l7Kb85qzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbp0CSHg==</latexit><latexit sha1_base64="jcj4rqau98gqjIRCEp3yYyQEBQQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Muk06l7Kb85qzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbp0CSHg==</latexit>

p3
<latexit sha1_base64="m04D43JASvSITOQ+tIFGGlePP0A=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIBCcoIGsogyENKrOh82YRTzufT3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzuBlsKi6346paXlldW18nplY3Nre6e6u9e2UWw4tHgkI9MNmAUpFLRQoISuNsDCQEInmFxlfucBjBWRusOpBj9kYyVGgjNMpVs9OB1Ua27dzUEXiVeQGinQHFS/+sOIxyEo5JJZ2/NcjX7CDAouYVbpxxY04xM2hl5KFQvB+kkedUaPYsswohoMFZLmIvzeSFho7TQM0smQ4b2d9zLxP68X4+jCT4TSMYLi2SEUEvJDlhuRdgB0KAwgsiw5UKEoZ4YhghGUcZ6KcVpKJe3Dm/9+kbRP6l7Kb85qjcuimTI5IIfkmHjknDTINWmSFuFkTJ7IM3lxHp1X5815/xktOcXOPvkD5+MbqM+SHw==</latexit><latexit sha1_base64="m04D43JASvSITOQ+tIFGGlePP0A=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIBCcoIGsogyENKrOh82YRTzufT3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzuBlsKi6346paXlldW18nplY3Nre6e6u9e2UWw4tHgkI9MNmAUpFLRQoISuNsDCQEInmFxlfucBjBWRusOpBj9kYyVGgjNMpVs9OB1Ua27dzUEXiVeQGinQHFS/+sOIxyEo5JJZ2/NcjX7CDAouYVbpxxY04xM2hl5KFQvB+kkedUaPYsswohoMFZLmIvzeSFho7TQM0smQ4b2d9zLxP68X4+jCT4TSMYLi2SEUEvJDlhuRdgB0KAwgsiw5UKEoZ4YhghGUcZ6KcVpKJe3Dm/9+kbRP6l7Kb85qjcuimTI5IIfkmHjknDTINWmSFuFkTJ7IM3lxHp1X5815/xktOcXOPvkD5+MbqM+SHw==</latexit><latexit sha1_base64="m04D43JASvSITOQ+tIFGGlePP0A=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIBCcoIGsogyENKrOh82YRTzufT3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzuBlsKi6346paXlldW18nplY3Nre6e6u9e2UWw4tHgkI9MNmAUpFLRQoISuNsDCQEInmFxlfucBjBWRusOpBj9kYyVGgjNMpVs9OB1Ua27dzUEXiVeQGinQHFS/+sOIxyEo5JJZ2/NcjX7CDAouYVbpxxY04xM2hl5KFQvB+kkedUaPYsswohoMFZLmIvzeSFho7TQM0smQ4b2d9zLxP68X4+jCT4TSMYLi2SEUEvJDlhuRdgB0KAwgsiw5UKEoZ4YhghGUcZ6KcVpKJe3Dm/9+kbRP6l7Kb85qjcuimTI5IIfkmHjknDTINWmSFuFkTJ7IM3lxHp1X5815/xktOcXOPvkD5+MbqM+SHw==</latexit><latexit sha1_base64="m04D43JASvSITOQ+tIFGGlePP0A=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIBCcoIGsogyENKrOh82YRTzufT3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzuBlsKi6346paXlldW18nplY3Nre6e6u9e2UWw4tHgkI9MNmAUpFLRQoISuNsDCQEInmFxlfucBjBWRusOpBj9kYyVGgjNMpVs9OB1Ua27dzUEXiVeQGinQHFS/+sOIxyEo5JJZ2/NcjX7CDAouYVbpxxY04xM2hl5KFQvB+kkedUaPYsswohoMFZLmIvzeSFho7TQM0smQ4b2d9zLxP68X4+jCT4TSMYLi2SEUEvJDlhuRdgB0KAwgsiw5UKEoZ4YhghGUcZ6KcVpKJe3Dm/9+kbRP6l7Kb85qjcuimTI5IIfkmHjknDTINWmSFuFkTJ7IM3lxHp1X5815/xktOcXOPvkD5+MbqM+SHw==</latexit>

p4
<latexit sha1_base64="cJHzl2t9r9kdVX5rJ/AjZm8Kvqg=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Mumc1b2U3zRqzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbql6SIA==</latexit><latexit sha1_base64="cJHzl2t9r9kdVX5rJ/AjZm8Kvqg=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Mumc1b2U3zRqzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbql6SIA==</latexit><latexit sha1_base64="cJHzl2t9r9kdVX5rJ/AjZm8Kvqg=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Mumc1b2U3zRqzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbql6SIA==</latexit><latexit sha1_base64="cJHzl2t9r9kdVX5rJ/AjZm8Kvqg=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Mumc1b2U3zRqzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbql6SIA==</latexit>

a
<latexit sha1_base64="3r+4sh795wFdGRJBIseZeVbxg3g=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48JmAckS+iddOKQ2QczPUII+QKvevImXv0gD/6Lu+seNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LwKCSEbZJksJeohHCQGE3mN5mfvcRtZFxdE+zBP0QJpEcSwGUSi0YVmtu3c3BV4lXkBor0BxWvwajWNgQIxIKjOl7bkL+HDRJoXBRGViDCYgpTLCf0ghCNP48D7rgZ9YAxTxBzaXiuYi/N+YQGjMLg3QyBHowy14m/uf1LY2v/bmMEksYiewQSYX5ISO0TBtAPpIaiSBLjlxGXIAGItSSgxCpaNNKKmkf3vL3q6RzUfdS3rqsNW6KZsrshJ2yc+axK9Zgd6zJ2kwwZE/smb041nl13pz3n9GSU+wcsz9wPr4BYrKRag==</latexit><latexit sha1_base64="3r+4sh795wFdGRJBIseZeVbxg3g=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48JmAckS+iddOKQ2QczPUII+QKvevImXv0gD/6Lu+seNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LwKCSEbZJksJeohHCQGE3mN5mfvcRtZFxdE+zBP0QJpEcSwGUSi0YVmtu3c3BV4lXkBor0BxWvwajWNgQIxIKjOl7bkL+HDRJoXBRGViDCYgpTLCf0ghCNP48D7rgZ9YAxTxBzaXiuYi/N+YQGjMLg3QyBHowy14m/uf1LY2v/bmMEksYiewQSYX5ISO0TBtAPpIaiSBLjlxGXIAGItSSgxCpaNNKKmkf3vL3q6RzUfdS3rqsNW6KZsrshJ2yc+axK9Zgd6zJ2kwwZE/smb041nl13pz3n9GSU+wcsz9wPr4BYrKRag==</latexit><latexit sha1_base64="3r+4sh795wFdGRJBIseZeVbxg3g=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48JmAckS+iddOKQ2QczPUII+QKvevImXv0gD/6Lu+seNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LwKCSEbZJksJeohHCQGE3mN5mfvcRtZFxdE+zBP0QJpEcSwGUSi0YVmtu3c3BV4lXkBor0BxWvwajWNgQIxIKjOl7bkL+HDRJoXBRGViDCYgpTLCf0ghCNP48D7rgZ9YAxTxBzaXiuYi/N+YQGjMLg3QyBHowy14m/uf1LY2v/bmMEksYiewQSYX5ISO0TBtAPpIaiSBLjlxGXIAGItSSgxCpaNNKKmkf3vL3q6RzUfdS3rqsNW6KZsrshJ2yc+axK9Zgd6zJ2kwwZE/smb041nl13pz3n9GSU+wcsz9wPr4BYrKRag==</latexit><latexit sha1_base64="3r+4sh795wFdGRJBIseZeVbxg3g=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48JmAckS+iddOKQ2QczPUII+QKvevImXv0gD/6Lu+seNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LwKCSEbZJksJeohHCQGE3mN5mfvcRtZFxdE+zBP0QJpEcSwGUSi0YVmtu3c3BV4lXkBor0BxWvwajWNgQIxIKjOl7bkL+HDRJoXBRGViDCYgpTLCf0ghCNP48D7rgZ9YAxTxBzaXiuYi/N+YQGjMLg3QyBHowy14m/uf1LY2v/bmMEksYiewQSYX5ISO0TBtAPpIaiSBLjlxGXIAGItSSgxCpaNNKKmkf3vL3q6RzUfdS3rqsNW6KZsrshJ2yc+axK9Zgd6zJ2kwwZE/smb041nl13pz3n9GSU+wcsz9wPr4BYrKRag==</latexit> b

<latexit sha1_base64="ybtpboXT8qi68iuvHqgpBzdoNdI=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSKhtWaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vZEGRaw==</latexit><latexit sha1_base64="ybtpboXT8qi68iuvHqgpBzdoNdI=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSKhtWaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vZEGRaw==</latexit><latexit sha1_base64="ybtpboXT8qi68iuvHqgpBzdoNdI=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSKhtWaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vZEGRaw==</latexit><latexit sha1_base64="ybtpboXT8qi68iuvHqgpBzdoNdI=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSKhtWaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vZEGRaw==</latexit>

c
<latexit sha1_base64="OeRr/B88bCnE14XAjj2QTNNHnC0=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTiw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3ZdCRbA==</latexit><latexit sha1_base64="OeRr/B88bCnE14XAjj2QTNNHnC0=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTiw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3ZdCRbA==</latexit><latexit sha1_base64="OeRr/B88bCnE14XAjj2QTNNHnC0=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTiw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3ZdCRbA==</latexit><latexit sha1_base64="OeRr/B88bCnE14XAjj2QTNNHnC0=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTiw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3ZdCRbA==</latexit> d

<latexit sha1_base64="0KX2gsh4cP293UA0qZB1dcLtqkc=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQaDas1v+7noKskKEiNFGgOq1+DUcJtDAq5ZMb0Az/FcM40Ci5hURlYAynjUzaBvqOKxWDCeR50Qc+sYZjQFDQVkuYi/N6Ys9iYWRy5yZjhg1n2MvE/r29xfB3OhUotguLZIRQS8kOGa+EaADoSGhBZlhyoUJQzzRBBC8o4d6J1lVRcH8Hy96ukc1EPHG9d1ho3RTNlckJOyTkJyBVpkDvSJG3CCZAn8kxePOu9em/e+89oySt2jskfeB/fZ1+RbQ==</latexit><latexit sha1_base64="0KX2gsh4cP293UA0qZB1dcLtqkc=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQaDas1v+7noKskKEiNFGgOq1+DUcJtDAq5ZMb0Az/FcM40Ci5hURlYAynjUzaBvqOKxWDCeR50Qc+sYZjQFDQVkuYi/N6Ys9iYWRy5yZjhg1n2MvE/r29xfB3OhUotguLZIRQS8kOGa+EaADoSGhBZlhyoUJQzzRBBC8o4d6J1lVRcH8Hy96ukc1EPHG9d1ho3RTNlckJOyTkJyBVpkDvSJG3CCZAn8kxePOu9em/e+89oySt2jskfeB/fZ1+RbQ==</latexit><latexit sha1_base64="0KX2gsh4cP293UA0qZB1dcLtqkc=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQaDas1v+7noKskKEiNFGgOq1+DUcJtDAq5ZMb0Az/FcM40Ci5hURlYAynjUzaBvqOKxWDCeR50Qc+sYZjQFDQVkuYi/N6Ys9iYWRy5yZjhg1n2MvE/r29xfB3OhUotguLZIRQS8kOGa+EaADoSGhBZlhyoUJQzzRBBC8o4d6J1lVRcH8Hy96ukc1EPHG9d1ho3RTNlckJOyTkJyBVpkDvSJG3CCZAn8kxePOu9em/e+89oySt2jskfeB/fZ1+RbQ==</latexit><latexit sha1_base64="0KX2gsh4cP293UA0qZB1dcLtqkc=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQaDas1v+7noKskKEiNFGgOq1+DUcJtDAq5ZMb0Az/FcM40Ci5hURlYAynjUzaBvqOKxWDCeR50Qc+sYZjQFDQVkuYi/N6Ys9iYWRy5yZjhg1n2MvE/r29xfB3OhUotguLZIRQS8kOGa+EaADoSGhBZlhyoUJQzzRBBC8o4d6J1lVRcH8Hy96ukc1EPHG9d1ho3RTNlckJOyTkJyBVpkDvSJG3CCZAn8kxePOu9em/e+89oySt2jskfeB/fZ1+RbQ==</latexit>
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<latexit sha1_base64="3Bp30iH/5kQLRV/VGvHAaj5lr4c="></latexit><latexit sha1_base64="3Bp30iH/5kQLRV/VGvHAaj5lr4c="></latexit><latexit sha1_base64="3Bp30iH/5kQLRV/VGvHAaj5lr4c="></latexit><latexit sha1_base64="3Bp30iH/5kQLRV/VGvHAaj5lr4c="></latexit>

A(s|t, u)
<latexit sha1_base64="9qA3gOrFCUVGheiO3tXcyZyXYPY=">AAACCnicbVC7SgNBFJ2NrxhfUcHGZjAIESTsiqBl1MYygnlAsoTZyU0cnH0wc0cIm/0Dv8JWKzux9Scs/Bc36xaaeKrDOffOuXO8SAqNtv1pFRYWl5ZXiqultfWNza3y9k5Lh0ZxaPJQhqrjMQ1SBNBEgRI6kQLmexLa3v3V1G8/gNIiDG5xHIHrs1EghoIzTKV+eS/uZY/EnjSQXFT1BI/NUdIvV+yanYHOEycnFZKj0S9/9QYhNz4EyCXTuuvYEboxUyi4hKTUMxoixu/ZCLopDZgP2o2z6IQeGs0wpBEoKiTNRPi9ETNf67HvpZM+wzs9603F/7yuweG5G4sgMggBnwahkJAFaa5EWgzQgVCAyKaXAxUB5UwxRFCCMs5T0aRNldI+nNnfz5PWSc1J+c1ppX6ZN1Mk++SAVIlDzkidXJMGaRJOJuSJPJMX69F6td6s95/RgpXv7JI/sD6+AS4KmrU=</latexit><latexit sha1_base64="9qA3gOrFCUVGheiO3tXcyZyXYPY=">AAACCnicbVC7SgNBFJ2NrxhfUcHGZjAIESTsiqBl1MYygnlAsoTZyU0cnH0wc0cIm/0Dv8JWKzux9Scs/Bc36xaaeKrDOffOuXO8SAqNtv1pFRYWl5ZXiqultfWNza3y9k5Lh0ZxaPJQhqrjMQ1SBNBEgRI6kQLmexLa3v3V1G8/gNIiDG5xHIHrs1EghoIzTKV+eS/uZY/EnjSQXFT1BI/NUdIvV+yanYHOEycnFZKj0S9/9QYhNz4EyCXTuuvYEboxUyi4hKTUMxoixu/ZCLopDZgP2o2z6IQeGs0wpBEoKiTNRPi9ETNf67HvpZM+wzs9603F/7yuweG5G4sgMggBnwahkJAFaa5EWgzQgVCAyKaXAxUB5UwxRFCCMs5T0aRNldI+nNnfz5PWSc1J+c1ppX6ZN1Mk++SAVIlDzkidXJMGaRJOJuSJPJMX69F6td6s95/RgpXv7JI/sD6+AS4KmrU=</latexit><latexit sha1_base64="9qA3gOrFCUVGheiO3tXcyZyXYPY=">AAACCnicbVC7SgNBFJ2NrxhfUcHGZjAIESTsiqBl1MYygnlAsoTZyU0cnH0wc0cIm/0Dv8JWKzux9Scs/Bc36xaaeKrDOffOuXO8SAqNtv1pFRYWl5ZXiqultfWNza3y9k5Lh0ZxaPJQhqrjMQ1SBNBEgRI6kQLmexLa3v3V1G8/gNIiDG5xHIHrs1EghoIzTKV+eS/uZY/EnjSQXFT1BI/NUdIvV+yanYHOEycnFZKj0S9/9QYhNz4EyCXTuuvYEboxUyi4hKTUMxoixu/ZCLopDZgP2o2z6IQeGs0wpBEoKiTNRPi9ETNf67HvpZM+wzs9603F/7yuweG5G4sgMggBnwahkJAFaa5EWgzQgVCAyKaXAxUB5UwxRFCCMs5T0aRNldI+nNnfz5PWSc1J+c1ppX6ZN1Mk++SAVIlDzkidXJMGaRJOJuSJPJMX69F6td6s95/RgpXv7JI/sD6+AS4KmrU=</latexit><latexit sha1_base64="9qA3gOrFCUVGheiO3tXcyZyXYPY=">AAACCnicbVC7SgNBFJ2NrxhfUcHGZjAIESTsiqBl1MYygnlAsoTZyU0cnH0wc0cIm/0Dv8JWKzux9Scs/Bc36xaaeKrDOffOuXO8SAqNtv1pFRYWl5ZXiqultfWNza3y9k5Lh0ZxaPJQhqrjMQ1SBNBEgRI6kQLmexLa3v3V1G8/gNIiDG5xHIHrs1EghoIzTKV+eS/uZY/EnjSQXFT1BI/NUdIvV+yanYHOEycnFZKj0S9/9QYhNz4EyCXTuuvYEboxUyi4hKTUMxoixu/ZCLopDZgP2o2z6IQeGs0wpBEoKiTNRPi9ETNf67HvpZM+wzs9603F/7yuweG5G4sgMggBnwahkJAFaa5EWgzQgVCAyKaXAxUB5UwxRFCCMs5T0aRNldI+nNnfz5PWSc1J+c1ppX6ZN1Mk++SAVIlDzkidXJMGaRJOJuSJPJMX69F6td6s95/RgpXv7JI/sD6+AS4KmrU=</latexit>

+O(p4,m4,m2p2)
<latexit sha1_base64="6k3KxuUbRSOnMH1OMXaA+Ldx3RU=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSBEFNkNAT0GvXgzgolCXvSOrQ6Z3R1meoWw5OQn+BVe9eRNvPoFHvwXd9ccfBU0FFXddHf5WklLrvvuTExOTc/MFuaK8wuLS8ulldWWjWIjsCkiFZkLHywqGWKTJCm80AYh8BWe+4OjzD+/RWNlFJ7RUGM3gOtQXkkBlEr90sZOJwC6EaCSk1FF92q7QV5VrnvV7X6p7O65Ofhf4o1JmY3R6Jc+OpeRiAMMSSiwtu25mroJGJJC4ajYiS1qEAO4xnZKQwjQdpP8jRHfii1QxDUaLhXPRfw+kUBg7TDw087sZvvby8T/vHZMVwfdRIY6JgxFtoikwnyRFUam+SC/lAaJILscuQy5AANEaCQHIVIxTgMrpnl4v7//S1rVPS/lp7Vy/XCcTIGts01WYR7bZ3V2zBqsyQS7Yw/skT05986z8+K8frVOOOOZNfYDztsnluGbwQ==</latexit><latexit sha1_base64="6k3KxuUbRSOnMH1OMXaA+Ldx3RU=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSBEFNkNAT0GvXgzgolCXvSOrQ6Z3R1meoWw5OQn+BVe9eRNvPoFHvwXd9ccfBU0FFXddHf5WklLrvvuTExOTc/MFuaK8wuLS8ulldWWjWIjsCkiFZkLHywqGWKTJCm80AYh8BWe+4OjzD+/RWNlFJ7RUGM3gOtQXkkBlEr90sZOJwC6EaCSk1FF92q7QV5VrnvV7X6p7O65Ofhf4o1JmY3R6Jc+OpeRiAMMSSiwtu25mroJGJJC4ajYiS1qEAO4xnZKQwjQdpP8jRHfii1QxDUaLhXPRfw+kUBg7TDw087sZvvby8T/vHZMVwfdRIY6JgxFtoikwnyRFUam+SC/lAaJILscuQy5AANEaCQHIVIxTgMrpnl4v7//S1rVPS/lp7Vy/XCcTIGts01WYR7bZ3V2zBqsyQS7Yw/skT05986z8+K8frVOOOOZNfYDztsnluGbwQ==</latexit><latexit sha1_base64="6k3KxuUbRSOnMH1OMXaA+Ldx3RU=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSBEFNkNAT0GvXgzgolCXvSOrQ6Z3R1meoWw5OQn+BVe9eRNvPoFHvwXd9ccfBU0FFXddHf5WklLrvvuTExOTc/MFuaK8wuLS8ulldWWjWIjsCkiFZkLHywqGWKTJCm80AYh8BWe+4OjzD+/RWNlFJ7RUGM3gOtQXkkBlEr90sZOJwC6EaCSk1FF92q7QV5VrnvV7X6p7O65Ofhf4o1JmY3R6Jc+OpeRiAMMSSiwtu25mroJGJJC4ajYiS1qEAO4xnZKQwjQdpP8jRHfii1QxDUaLhXPRfw+kUBg7TDw087sZvvby8T/vHZMVwfdRIY6JgxFtoikwnyRFUam+SC/lAaJILscuQy5AANEaCQHIVIxTgMrpnl4v7//S1rVPS/lp7Vy/XCcTIGts01WYR7bZ3V2zBqsyQS7Yw/skT05986z8+K8frVOOOOZNfYDztsnluGbwQ==</latexit><latexit sha1_base64="6k3KxuUbRSOnMH1OMXaA+Ldx3RU=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSBEFNkNAT0GvXgzgolCXvSOrQ6Z3R1meoWw5OQn+BVe9eRNvPoFHvwXd9ccfBU0FFXddHf5WklLrvvuTExOTc/MFuaK8wuLS8ulldWWjWIjsCkiFZkLHywqGWKTJCm80AYh8BWe+4OjzD+/RWNlFJ7RUGM3gOtQXkkBlEr90sZOJwC6EaCSk1FF92q7QV5VrnvV7X6p7O65Ofhf4o1JmY3R6Jc+OpeRiAMMSSiwtu25mroJGJJC4ajYiS1qEAO4xnZKQwjQdpP8jRHfii1QxDUaLhXPRfw+kUBg7TDw087sZvvby8T/vHZMVwfdRIY6JgxFtoikwnyRFUam+SC/lAaJILscuQy5AANEaCQHIVIxTgMrpnl4v7//S1rVPS/lp7Vy/XCcTIGts01WYR7bZ3V2zBqsyQS7Yw/skT05986z8+K8frVOOOOZNfYDztsnluGbwQ==</latexit>

Tree-level amplitude:

Chiral: zeros in T (I)
` (sI) = 0

<latexit sha1_base64="o5kpyBmrbEFsqug+pPf4Phzc/Ko=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSAkl7Argl6EoBdzi5AXJHHpHTtxcPbBTK8Qlpz8BL/Cq568iVe/wIP/4m7MQY11Kqq66eryIiUN2faHNTe/sLi0nFvJr66tb2wWtrZbJoy1wKYIVag7HhhUMsAmSVLYiTSC7ylse7fnmd++Q21kGDRoFGHfh2EgB1IApZJb2Ov5QDcCVNIYuz1U6iop1crjknFr5VPbLRTtij0BnyXOlBTZFHW38Nm7DkXsY0BCgTFdx46on4AmKRSO873YYATiFobYTWkAPpp+MnljzA9iAxTyCDWXik9E/LmRgG/MyPfSySy0+etl4n9eN6bBST+RQRQTBiI7RFLh5JARWqb9IL+WGokgS45cBlyABiLUkoMQqRinheXTPpy/38+S1mHFSfnlUbF6Nm0mx3bZPisxhx2zKrtgddZkgt2zR/bEnq0H68V6td6+R+es6c4O+wXr/QvwHpyV</latexit><latexit sha1_base64="o5kpyBmrbEFsqug+pPf4Phzc/Ko=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSAkl7Argl6EoBdzi5AXJHHpHTtxcPbBTK8Qlpz8BL/Cq568iVe/wIP/4m7MQY11Kqq66eryIiUN2faHNTe/sLi0nFvJr66tb2wWtrZbJoy1wKYIVag7HhhUMsAmSVLYiTSC7ylse7fnmd++Q21kGDRoFGHfh2EgB1IApZJb2Ov5QDcCVNIYuz1U6iop1crjknFr5VPbLRTtij0BnyXOlBTZFHW38Nm7DkXsY0BCgTFdx46on4AmKRSO873YYATiFobYTWkAPpp+MnljzA9iAxTyCDWXik9E/LmRgG/MyPfSySy0+etl4n9eN6bBST+RQRQTBiI7RFLh5JARWqb9IL+WGokgS45cBlyABiLUkoMQqRinheXTPpy/38+S1mHFSfnlUbF6Nm0mx3bZPisxhx2zKrtgddZkgt2zR/bEnq0H68V6td6+R+es6c4O+wXr/QvwHpyV</latexit><latexit sha1_base64="o5kpyBmrbEFsqug+pPf4Phzc/Ko=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSAkl7Argl6EoBdzi5AXJHHpHTtxcPbBTK8Qlpz8BL/Cq568iVe/wIP/4m7MQY11Kqq66eryIiUN2faHNTe/sLi0nFvJr66tb2wWtrZbJoy1wKYIVag7HhhUMsAmSVLYiTSC7ylse7fnmd++Q21kGDRoFGHfh2EgB1IApZJb2Ov5QDcCVNIYuz1U6iop1crjknFr5VPbLRTtij0BnyXOlBTZFHW38Nm7DkXsY0BCgTFdx46on4AmKRSO873YYATiFobYTWkAPpp+MnljzA9iAxTyCDWXik9E/LmRgG/MyPfSySy0+etl4n9eN6bBST+RQRQTBiI7RFLh5JARWqb9IL+WGokgS45cBlyABiLUkoMQqRinheXTPpy/38+S1mHFSfnlUbF6Nm0mx3bZPisxhx2zKrtgddZkgt2zR/bEnq0H68V6td6+R+es6c4O+wXr/QvwHpyV</latexit><latexit sha1_base64="o5kpyBmrbEFsqug+pPf4Phzc/Ko=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSAkl7Argl6EoBdzi5AXJHHpHTtxcPbBTK8Qlpz8BL/Cq568iVe/wIP/4m7MQY11Kqq66eryIiUN2faHNTe/sLi0nFvJr66tb2wWtrZbJoy1wKYIVag7HhhUMsAmSVLYiTSC7ylse7fnmd++Q21kGDRoFGHfh2EgB1IApZJb2Ov5QDcCVNIYuz1U6iop1crjknFr5VPbLRTtij0BnyXOlBTZFHW38Nm7DkXsY0BCgTFdx46on4AmKRSO873YYATiFobYTWkAPpp+MnljzA9iAxTyCDWXik9E/LmRgG/MyPfSySy0+etl4n9eN6bBST+RQRQTBiI7RFLh5JARWqb9IL+WGokgS45cBlyABiLUkoMQqRinheXTPpy/38+S1mHFSfnlUbF6Nm0mx3bZPisxhx2zKrtgddZkgt2zR/bEnq0H68V6td6+R+es6c4O+wXr/QvwHpyV</latexit>Weak Coupling 
Condition

T (2)
0 =

2m2 � s

16⇡f2
<latexit sha1_base64="b10ZOk3xHHn1HqNf8qpn5O9bbGE=">AAACIXicbVDLSgNBEJz1GeMr6tHLYBD0oOwuol6EoBePEYwJZJPQO+no4OyDmV4hLPsVfoJf4VVP3sSbiP/ibsxBjXUqqrrprvJjJQ3Z9rs1NT0zOzdfWigvLi2vrFbW1q9MlGiBDRGpSLd8MKhkiA2SpLAVa4TAV9j0b88Kv3mH2sgovKRhjJ0ArkM5kAIol3qVPS8AuhGg0susZ3fTHXc3O/EGGkTqBl13z2Spc8i9WPJB1816laq9b4/AJ4kzJlU2Rr1X+fT6kUgCDEkoMKbt2DF1UtAkhcKs7CUGYxC3cI3tnIYQoOmko1gZ304MUMRj1FwqPhLx50YKgTHDwM8nixDmr1eI/3nthAbHnVSGcUIYiuIQSYWjQ0ZomfeFvC81EkHxOXIZcgEaiFBLDkLkYpIXWM77cP6mnyRX7r6T84uDau103EyJbbIttsMcdsRq7JzVWYMJds8e2RN7th6sF+vVevsenbLGOxvsF6yPL4Q8oqI=</latexit><latexit sha1_base64="b10ZOk3xHHn1HqNf8qpn5O9bbGE=">AAACIXicbVDLSgNBEJz1GeMr6tHLYBD0oOwuol6EoBePEYwJZJPQO+no4OyDmV4hLPsVfoJf4VVP3sSbiP/ibsxBjXUqqrrprvJjJQ3Z9rs1NT0zOzdfWigvLi2vrFbW1q9MlGiBDRGpSLd8MKhkiA2SpLAVa4TAV9j0b88Kv3mH2sgovKRhjJ0ArkM5kAIol3qVPS8AuhGg0susZ3fTHXc3O/EGGkTqBl13z2Spc8i9WPJB1816laq9b4/AJ4kzJlU2Rr1X+fT6kUgCDEkoMKbt2DF1UtAkhcKs7CUGYxC3cI3tnIYQoOmko1gZ304MUMRj1FwqPhLx50YKgTHDwM8nixDmr1eI/3nthAbHnVSGcUIYiuIQSYWjQ0ZomfeFvC81EkHxOXIZcgEaiFBLDkLkYpIXWM77cP6mnyRX7r6T84uDau103EyJbbIttsMcdsRq7JzVWYMJds8e2RN7th6sF+vVevsenbLGOxvsF6yPL4Q8oqI=</latexit><latexit sha1_base64="b10ZOk3xHHn1HqNf8qpn5O9bbGE=">AAACIXicbVDLSgNBEJz1GeMr6tHLYBD0oOwuol6EoBePEYwJZJPQO+no4OyDmV4hLPsVfoJf4VVP3sSbiP/ibsxBjXUqqrrprvJjJQ3Z9rs1NT0zOzdfWigvLi2vrFbW1q9MlGiBDRGpSLd8MKhkiA2SpLAVa4TAV9j0b88Kv3mH2sgovKRhjJ0ArkM5kAIol3qVPS8AuhGg0susZ3fTHXc3O/EGGkTqBl13z2Spc8i9WPJB1816laq9b4/AJ4kzJlU2Rr1X+fT6kUgCDEkoMKbt2DF1UtAkhcKs7CUGYxC3cI3tnIYQoOmko1gZ304MUMRj1FwqPhLx50YKgTHDwM8nixDmr1eI/3nthAbHnVSGcUIYiuIQSYWjQ0ZomfeFvC81EkHxOXIZcgEaiFBLDkLkYpIXWM77cP6mnyRX7r6T84uDau103EyJbbIttsMcdsRq7JzVWYMJds8e2RN7th6sF+vVevsenbLGOxvsF6yPL4Q8oqI=</latexit><latexit sha1_base64="b10ZOk3xHHn1HqNf8qpn5O9bbGE=">AAACIXicbVDLSgNBEJz1GeMr6tHLYBD0oOwuol6EoBePEYwJZJPQO+no4OyDmV4hLPsVfoJf4VVP3sSbiP/ibsxBjXUqqrrprvJjJQ3Z9rs1NT0zOzdfWigvLi2vrFbW1q9MlGiBDRGpSLd8MKhkiA2SpLAVa4TAV9j0b88Kv3mH2sgovKRhjJ0ArkM5kAIol3qVPS8AuhGg0susZ3fTHXc3O/EGGkTqBl13z2Spc8i9WPJB1816laq9b4/AJ4kzJlU2Rr1X+fT6kUgCDEkoMKbt2DF1UtAkhcKs7CUGYxC3cI3tnIYQoOmko1gZ304MUMRj1FwqPhLx50YKgTHDwM8nixDmr1eI/3nthAbHnVSGcUIYiuIQSYWjQ0ZomfeFvC81EkHxOXIZcgEaiFBLDkLkYpIXWM77cP6mnyRX7r6T84uDau103EyJbbIttsMcdsRq7JzVWYMJds8e2RN7th6sF+vVevsenbLGOxvsF6yPL4Q8oqI=</latexit>

T (1)
1 =

s� 4m2

96⇡f2
<latexit sha1_base64="jAOuV4ugsGMXmA/ENchpNpdU5EA=">AAACIXicbVDLSgNBEJz1bXxFPXoZDIIelN0QfByEoBePEYwJZGPoHTs6ZPbBTK8gy36Fn+BXeNWTN/Em4r84G3PwVaeiqpvuqiBR0pDrvjlj4xOTU9Mzs6W5+YXFpfLyyrmJUy2wKWIV63YABpWMsEmSFLYTjRAGClvB4LjwWzeojYyjM7pNsBvCVST7UgBZqVfe9kOgawEqO8t73kW26W3lh35fg8jMdi28qObZwS73E8n7lvfKFXfHHYL/Jd6IVNgIjV75w7+MRRpiREKBMR3PTaibgSYpFOYlPzWYgBjAFXYsjSBE082GsXK+kRqgmCeouVR8KOL3jQxCY27DwE4WIcxvrxD/8zop9fe7mYySlDASxSGSCoeHjNDS9oX8UmokguJz5DLiAjQQoZYchLBiagss2T683+n/kvPqjmf5aa1SPxo1M8PW2DrbZB7bY3V2whqsyQS7Yw/skT05986z8+K8fo2OOaOdVfYDzvsnlK6irA==</latexit><latexit sha1_base64="jAOuV4ugsGMXmA/ENchpNpdU5EA=">AAACIXicbVDLSgNBEJz1bXxFPXoZDIIelN0QfByEoBePEYwJZGPoHTs6ZPbBTK8gy36Fn+BXeNWTN/Em4r84G3PwVaeiqpvuqiBR0pDrvjlj4xOTU9Mzs6W5+YXFpfLyyrmJUy2wKWIV63YABpWMsEmSFLYTjRAGClvB4LjwWzeojYyjM7pNsBvCVST7UgBZqVfe9kOgawEqO8t73kW26W3lh35fg8jMdi28qObZwS73E8n7lvfKFXfHHYL/Jd6IVNgIjV75w7+MRRpiREKBMR3PTaibgSYpFOYlPzWYgBjAFXYsjSBE082GsXK+kRqgmCeouVR8KOL3jQxCY27DwE4WIcxvrxD/8zop9fe7mYySlDASxSGSCoeHjNDS9oX8UmokguJz5DLiAjQQoZYchLBiagss2T683+n/kvPqjmf5aa1SPxo1M8PW2DrbZB7bY3V2whqsyQS7Yw/skT05986z8+K8fo2OOaOdVfYDzvsnlK6irA==</latexit><latexit sha1_base64="jAOuV4ugsGMXmA/ENchpNpdU5EA=">AAACIXicbVDLSgNBEJz1bXxFPXoZDIIelN0QfByEoBePEYwJZGPoHTs6ZPbBTK8gy36Fn+BXeNWTN/Em4r84G3PwVaeiqpvuqiBR0pDrvjlj4xOTU9Mzs6W5+YXFpfLyyrmJUy2wKWIV63YABpWMsEmSFLYTjRAGClvB4LjwWzeojYyjM7pNsBvCVST7UgBZqVfe9kOgawEqO8t73kW26W3lh35fg8jMdi28qObZwS73E8n7lvfKFXfHHYL/Jd6IVNgIjV75w7+MRRpiREKBMR3PTaibgSYpFOYlPzWYgBjAFXYsjSBE082GsXK+kRqgmCeouVR8KOL3jQxCY27DwE4WIcxvrxD/8zop9fe7mYySlDASxSGSCoeHjNDS9oX8UmokguJz5DLiAjQQoZYchLBiagss2T683+n/kvPqjmf5aa1SPxo1M8PW2DrbZB7bY3V2whqsyQS7Yw/skT05986z8+K8fo2OOaOdVfYDzvsnlK6irA==</latexit><latexit sha1_base64="jAOuV4ugsGMXmA/ENchpNpdU5EA=">AAACIXicbVDLSgNBEJz1bXxFPXoZDIIelN0QfByEoBePEYwJZGPoHTs6ZPbBTK8gy36Fn+BXeNWTN/Em4r84G3PwVaeiqpvuqiBR0pDrvjlj4xOTU9Mzs6W5+YXFpfLyyrmJUy2wKWIV63YABpWMsEmSFLYTjRAGClvB4LjwWzeojYyjM7pNsBvCVST7UgBZqVfe9kOgawEqO8t73kW26W3lh35fg8jMdi28qObZwS73E8n7lvfKFXfHHYL/Jd6IVNgIjV75w7+MRRpiREKBMR3PTaibgSYpFOYlPzWYgBjAFXYsjSBE082GsXK+kRqgmCeouVR8KOL3jQxCY27DwE4WIcxvrxD/8zop9fe7mYySlDASxSGSCoeHjNDS9oX8UmokguJz5DLiAjQQoZYchLBiagss2T683+n/kvPqjmf5aa1SPxo1M8PW2DrbZB7bY3V2whqsyQS7Yw/skT05986z8+K8fo2OOaOdVfYDzvsnlK6irA==</latexit>

s0 =
1

2
m2

<latexit sha1_base64="muvfFX4eWeL0DEUHpLEOsZ0lOGk=">AAACBnicbVC7TsNAEDzzDOFlQklzIkKiiuwICRqkCBrKIJGHlIRofdmEU84P3a0RkZWer6CFig7R8hsU/AuOcQEJU41mdrWz40VKGnKcT2tpeWV1bb2wUdzc2t7ZtfdKTRPGWmBDhCrUbQ8MKhlggyQpbEcawfcUtrzx5cxv3aM2MgxuaBJhz4dRIIdSAKVS3y6ZvnPeHWoQiTtNqlP/ttq3y07FycAXiZuTMstR79tf3UEoYh8DEgqM6bhORL0ENEmhcFrsxgYjEGMYYSelAfhoekmWfcqPYgMU8gg1l4pnIv7eSMA3ZuJ76aQPdGfmvZn4n9eJaXjWS2QQxYSBmB0iqTA7ZISWaSnIB1IjEcySI5cBF6CBCLXkIEQqxmlLxbQPd/77RdKsVtyUX5+Uaxd5MwV2wA7ZMXPZKauxK1ZnDSbYA3tiz+zFerRerTfr/Wd0ycp39tkfWB/fHliYaw==</latexit><latexit sha1_base64="muvfFX4eWeL0DEUHpLEOsZ0lOGk=">AAACBnicbVC7TsNAEDzzDOFlQklzIkKiiuwICRqkCBrKIJGHlIRofdmEU84P3a0RkZWer6CFig7R8hsU/AuOcQEJU41mdrWz40VKGnKcT2tpeWV1bb2wUdzc2t7ZtfdKTRPGWmBDhCrUbQ8MKhlggyQpbEcawfcUtrzx5cxv3aM2MgxuaBJhz4dRIIdSAKVS3y6ZvnPeHWoQiTtNqlP/ttq3y07FycAXiZuTMstR79tf3UEoYh8DEgqM6bhORL0ENEmhcFrsxgYjEGMYYSelAfhoekmWfcqPYgMU8gg1l4pnIv7eSMA3ZuJ76aQPdGfmvZn4n9eJaXjWS2QQxYSBmB0iqTA7ZISWaSnIB1IjEcySI5cBF6CBCLXkIEQqxmlLxbQPd/77RdKsVtyUX5+Uaxd5MwV2wA7ZMXPZKauxK1ZnDSbYA3tiz+zFerRerTfr/Wd0ycp39tkfWB/fHliYaw==</latexit><latexit sha1_base64="muvfFX4eWeL0DEUHpLEOsZ0lOGk=">AAACBnicbVC7TsNAEDzzDOFlQklzIkKiiuwICRqkCBrKIJGHlIRofdmEU84P3a0RkZWer6CFig7R8hsU/AuOcQEJU41mdrWz40VKGnKcT2tpeWV1bb2wUdzc2t7ZtfdKTRPGWmBDhCrUbQ8MKhlggyQpbEcawfcUtrzx5cxv3aM2MgxuaBJhz4dRIIdSAKVS3y6ZvnPeHWoQiTtNqlP/ttq3y07FycAXiZuTMstR79tf3UEoYh8DEgqM6bhORL0ENEmhcFrsxgYjEGMYYSelAfhoekmWfcqPYgMU8gg1l4pnIv7eSMA3ZuJ76aQPdGfmvZn4n9eJaXjWS2QQxYSBmB0iqTA7ZISWaSnIB1IjEcySI5cBF6CBCLXkIEQqxmlLxbQPd/77RdKsVtyUX5+Uaxd5MwV2wA7ZMXPZKauxK1ZnDSbYA3tiz+zFerRerTfr/Wd0ycp39tkfWB/fHliYaw==</latexit><latexit sha1_base64="muvfFX4eWeL0DEUHpLEOsZ0lOGk=">AAACBnicbVC7TsNAEDzzDOFlQklzIkKiiuwICRqkCBrKIJGHlIRofdmEU84P3a0RkZWer6CFig7R8hsU/AuOcQEJU41mdrWz40VKGnKcT2tpeWV1bb2wUdzc2t7ZtfdKTRPGWmBDhCrUbQ8MKhlggyQpbEcawfcUtrzx5cxv3aM2MgxuaBJhz4dRIIdSAKVS3y6ZvnPeHWoQiTtNqlP/ttq3y07FycAXiZuTMstR79tf3UEoYh8DEgqM6bhORL0ENEmhcFrsxgYjEGMYYSelAfhoekmWfcqPYgMU8gg1l4pnIv7eSMA3ZuJ76aQPdGfmvZn4n9eJaXjWS2QQxYSBmB0iqTA7ZISWaSnIB1IjEcySI5cBF6CBCLXkIEQqxmlLxbQPd/77RdKsVtyUX5+Uaxd5MwV2wA7ZMXPZKauxK1ZnDSbYA3tiz+zFerRerTfr/Wd0ycp39tkfWB/fHliYaw==</latexit>

s2 = 2m2
<latexit sha1_base64="orccc47seXCXoYi2YqQhQzpXByA=">AAAB+3icbVC7TsNAEDzzDOEVoKQ5ESFRRXaEBA1SBA1lkMgDJSY6XzbhlDvbulsjRVa+ghYqOkTLx1DwL5yNC0iYajSzq52dIJbCoOt+OkvLK6tr66WN8ubW9s5uZW+/baJEc2jxSEa6GzADUoTQQoESurEGpgIJnWBylfmdR9BGROEtTmPwFRuHYiQ4QyvdmUH9ok7VfX1Qqbo1NwddJF5BqqRAc1D56g8jnigIkUtmTM9zY/RTplFwCbNyPzEQMz5hY+hZGjIFxk/zwDN6nBiGEY1BUyFpLsLvjZQpY6YqsJOK4YOZ9zLxP6+X4OjcT0UYJwghzw6hkJAfMlwL2wTQodCAyLLkQEVIOdMMEbSgjHMrJraasu3Dm/9+kbTrNc/ym9Nq47JopkQOyRE5IR45Iw1yTZqkRThR5Ik8kxdn5rw6b877z+iSU+wckD9wPr4B/M2T6Q==</latexit><latexit sha1_base64="orccc47seXCXoYi2YqQhQzpXByA=">AAAB+3icbVC7TsNAEDzzDOEVoKQ5ESFRRXaEBA1SBA1lkMgDJSY6XzbhlDvbulsjRVa+ghYqOkTLx1DwL5yNC0iYajSzq52dIJbCoOt+OkvLK6tr66WN8ubW9s5uZW+/baJEc2jxSEa6GzADUoTQQoESurEGpgIJnWBylfmdR9BGROEtTmPwFRuHYiQ4QyvdmUH9ok7VfX1Qqbo1NwddJF5BqqRAc1D56g8jnigIkUtmTM9zY/RTplFwCbNyPzEQMz5hY+hZGjIFxk/zwDN6nBiGEY1BUyFpLsLvjZQpY6YqsJOK4YOZ9zLxP6+X4OjcT0UYJwghzw6hkJAfMlwL2wTQodCAyLLkQEVIOdMMEbSgjHMrJraasu3Dm/9+kbTrNc/ym9Nq47JopkQOyRE5IR45Iw1yTZqkRThR5Ik8kxdn5rw6b877z+iSU+wckD9wPr4B/M2T6Q==</latexit><latexit sha1_base64="orccc47seXCXoYi2YqQhQzpXByA=">AAAB+3icbVC7TsNAEDzzDOEVoKQ5ESFRRXaEBA1SBA1lkMgDJSY6XzbhlDvbulsjRVa+ghYqOkTLx1DwL5yNC0iYajSzq52dIJbCoOt+OkvLK6tr66WN8ubW9s5uZW+/baJEc2jxSEa6GzADUoTQQoESurEGpgIJnWBylfmdR9BGROEtTmPwFRuHYiQ4QyvdmUH9ok7VfX1Qqbo1NwddJF5BqqRAc1D56g8jnigIkUtmTM9zY/RTplFwCbNyPzEQMz5hY+hZGjIFxk/zwDN6nBiGEY1BUyFpLsLvjZQpY6YqsJOK4YOZ9zLxP6+X4OjcT0UYJwghzw6hkJAfMlwL2wTQodCAyLLkQEVIOdMMEbSgjHMrJraasu3Dm/9+kbTrNc/ym9Nq47JopkQOyRE5IR45Iw1yTZqkRThR5Ik8kxdn5rw6b877z+iSU+wckD9wPr4B/M2T6Q==</latexit><latexit sha1_base64="orccc47seXCXoYi2YqQhQzpXByA=">AAAB+3icbVC7TsNAEDzzDOEVoKQ5ESFRRXaEBA1SBA1lkMgDJSY6XzbhlDvbulsjRVa+ghYqOkTLx1DwL5yNC0iYajSzq52dIJbCoOt+OkvLK6tr66WN8ubW9s5uZW+/baJEc2jxSEa6GzADUoTQQoESurEGpgIJnWBylfmdR9BGROEtTmPwFRuHYiQ4QyvdmUH9ok7VfX1Qqbo1NwddJF5BqqRAc1D56g8jnigIkUtmTM9zY/RTplFwCbNyPzEQMz5hY+hZGjIFxk/zwDN6nBiGEY1BUyFpLsLvjZQpY6YqsJOK4YOZ9zLxP6+X4OjcT0UYJwghzw6hkJAfMlwL2wTQodCAyLLkQEVIOdMMEbSgjHMrJraasu3Dm/9+kbTrNc/ym9Nq47JopkQOyRE5IR45Iw1yTZqkRThR5Ik8kxdn5rw6b877z+iSU+wckD9wPr4B/M2T6Q==</latexit>

s1 = 4m2
<latexit sha1_base64="IYrmIdP7JZHLWMxr9JPnmSax67c=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrKjSNAgRdBQBok8pMRE58smnHJnW3drpCjkJ2ihokO0/AwF/8LZuICEqUYzu9rZCWIpDLrup1NYWV1b3yhulra2d3b3yvsHbRMlmkOLRzLS3YAZkCKEFgqU0I01MBVI6ASTq9TvPIA2IgpvcRqDr9g4FCPBGVqpawbeRV3d1Qblilt1M9Bl4uWkQnI0B+Wv/jDiiYIQuWTG9Dw3Rn/GNAouYV7qJwZixidsDD1LQ6bA+LMs75yeJIZhRGPQVEiaifB7Y8aUMVMV2EnF8N4seqn4n9dLcHTuz0QYJwghTw+hkJAdMlwLWwTQodCAyNLkQEVIOdMMEbSgjHMrJraZku3DW/x+mbRrVc/ym3qlcZk3UyRH5JicEo+ckQa5Jk3SIpxI8kSeyYvz6Lw6b877z2jByXcOyR84H9+lrZPA</latexit><latexit sha1_base64="IYrmIdP7JZHLWMxr9JPnmSax67c=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrKjSNAgRdBQBok8pMRE58smnHJnW3drpCjkJ2ihokO0/AwF/8LZuICEqUYzu9rZCWIpDLrup1NYWV1b3yhulra2d3b3yvsHbRMlmkOLRzLS3YAZkCKEFgqU0I01MBVI6ASTq9TvPIA2IgpvcRqDr9g4FCPBGVqpawbeRV3d1Qblilt1M9Bl4uWkQnI0B+Wv/jDiiYIQuWTG9Dw3Rn/GNAouYV7qJwZixidsDD1LQ6bA+LMs75yeJIZhRGPQVEiaifB7Y8aUMVMV2EnF8N4seqn4n9dLcHTuz0QYJwghTw+hkJAdMlwLWwTQodCAyNLkQEVIOdMMEbSgjHMrJraZku3DW/x+mbRrVc/ym3qlcZk3UyRH5JicEo+ckQa5Jk3SIpxI8kSeyYvz6Lw6b877z2jByXcOyR84H9+lrZPA</latexit><latexit sha1_base64="IYrmIdP7JZHLWMxr9JPnmSax67c=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrKjSNAgRdBQBok8pMRE58smnHJnW3drpCjkJ2ihokO0/AwF/8LZuICEqUYzu9rZCWIpDLrup1NYWV1b3yhulra2d3b3yvsHbRMlmkOLRzLS3YAZkCKEFgqU0I01MBVI6ASTq9TvPIA2IgpvcRqDr9g4FCPBGVqpawbeRV3d1Qblilt1M9Bl4uWkQnI0B+Wv/jDiiYIQuWTG9Dw3Rn/GNAouYV7qJwZixidsDD1LQ6bA+LMs75yeJIZhRGPQVEiaifB7Y8aUMVMV2EnF8N4seqn4n9dLcHTuz0QYJwghTw+hkJAdMlwLWwTQodCAyNLkQEVIOdMMEbSgjHMrJraZku3DW/x+mbRrVc/ym3qlcZk3UyRH5JicEo+ckQa5Jk3SIpxI8kSeyYvz6Lw6b877z2jByXcOyR84H9+lrZPA</latexit><latexit sha1_base64="IYrmIdP7JZHLWMxr9JPnmSax67c=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrKjSNAgRdBQBok8pMRE58smnHJnW3drpCjkJ2ihokO0/AwF/8LZuICEqUYzu9rZCWIpDLrup1NYWV1b3yhulra2d3b3yvsHbRMlmkOLRzLS3YAZkCKEFgqU0I01MBVI6ASTq9TvPIA2IgpvcRqDr9g4FCPBGVqpawbeRV3d1Qblilt1M9Bl4uWkQnI0B+Wv/jDiiYIQuWTG9Dw3Rn/GNAouYV7qJwZixidsDD1LQ6bA+LMs75yeJIZhRGPQVEiaifB7Y8aUMVMV2EnF8N4seqn4n9dLcHTuz0QYJwghTw+hkJAdMlwLWwTQodCAyNLkQEVIOdMMEbSgjHMrJraZku3DW/x+mbRrVc/ym3qlcZk3UyRH5JicEo+ckQa5Jk3SIpxI8kSeyYvz6Lw6b877z2jByXcOyR84H9+lrZPA</latexit>

` = 0, I = 0
<latexit sha1_base64="boqumOkvp5MPmBseyJYDjNPUQCg=">AAACAHicbVA9SwNBEN2LXzF+RS1tFoNgIeFOBG0CQRvtIpgPyJ1hbzOJS/Y+2J0TwpHGX2GrlZ3Y+k8s/C/unVdo9E3zeG+GmXl+LIVG2/6wSguLS8sr5dXK2vrG5lZ1e6ejo0RxaPNIRqrnMw1ShNBGgRJ6sQIW+BK6/uQi87v3oLSIwhucxuAFbByKkeAMjXTrgpQN+8g1ddWwB9WaXbdz0L/EKUiNFGgNqp/uMOJJACFyybTuO3aMXsoUCi5hVnETDTHjEzaGvqEhC0B7aX71jB4kmmFEY1BUSJqL8HMiZYHW08A3nQHDOz3vZeJ/Xj/B0ZmXijBOEEKeLUIhIV+kuRImDqBDoQCRZZcDFSHlTDFEUIIyzo2YmHwqJg9n/vu/pHNcdwy/Pqk1z4tkymSP7JND4pBT0iSXpEXahBNFHskTebYerBfr1Xr7bi1Zxcwu+QXr/Qv5F5WD</latexit><latexit sha1_base64="boqumOkvp5MPmBseyJYDjNPUQCg=">AAACAHicbVA9SwNBEN2LXzF+RS1tFoNgIeFOBG0CQRvtIpgPyJ1hbzOJS/Y+2J0TwpHGX2GrlZ3Y+k8s/C/unVdo9E3zeG+GmXl+LIVG2/6wSguLS8sr5dXK2vrG5lZ1e6ejo0RxaPNIRqrnMw1ShNBGgRJ6sQIW+BK6/uQi87v3oLSIwhucxuAFbByKkeAMjXTrgpQN+8g1ddWwB9WaXbdz0L/EKUiNFGgNqp/uMOJJACFyybTuO3aMXsoUCi5hVnETDTHjEzaGvqEhC0B7aX71jB4kmmFEY1BUSJqL8HMiZYHW08A3nQHDOz3vZeJ/Xj/B0ZmXijBOEEKeLUIhIV+kuRImDqBDoQCRZZcDFSHlTDFEUIIyzo2YmHwqJg9n/vu/pHNcdwy/Pqk1z4tkymSP7JND4pBT0iSXpEXahBNFHskTebYerBfr1Xr7bi1Zxcwu+QXr/Qv5F5WD</latexit><latexit sha1_base64="boqumOkvp5MPmBseyJYDjNPUQCg=">AAACAHicbVA9SwNBEN2LXzF+RS1tFoNgIeFOBG0CQRvtIpgPyJ1hbzOJS/Y+2J0TwpHGX2GrlZ3Y+k8s/C/unVdo9E3zeG+GmXl+LIVG2/6wSguLS8sr5dXK2vrG5lZ1e6ejo0RxaPNIRqrnMw1ShNBGgRJ6sQIW+BK6/uQi87v3oLSIwhucxuAFbByKkeAMjXTrgpQN+8g1ddWwB9WaXbdz0L/EKUiNFGgNqp/uMOJJACFyybTuO3aMXsoUCi5hVnETDTHjEzaGvqEhC0B7aX71jB4kmmFEY1BUSJqL8HMiZYHW08A3nQHDOz3vZeJ/Xj/B0ZmXijBOEEKeLUIhIV+kuRImDqBDoQCRZZcDFSHlTDFEUIIyzo2YmHwqJg9n/vu/pHNcdwy/Pqk1z4tkymSP7JND4pBT0iSXpEXahBNFHskTebYerBfr1Xr7bi1Zxcwu+QXr/Qv5F5WD</latexit><latexit sha1_base64="boqumOkvp5MPmBseyJYDjNPUQCg=">AAACAHicbVA9SwNBEN2LXzF+RS1tFoNgIeFOBG0CQRvtIpgPyJ1hbzOJS/Y+2J0TwpHGX2GrlZ3Y+k8s/C/unVdo9E3zeG+GmXl+LIVG2/6wSguLS8sr5dXK2vrG5lZ1e6ejo0RxaPNIRqrnMw1ShNBGgRJ6sQIW+BK6/uQi87v3oLSIwhucxuAFbByKkeAMjXTrgpQN+8g1ddWwB9WaXbdz0L/EKUiNFGgNqp/uMOJJACFyybTuO3aMXsoUCi5hVnETDTHjEzaGvqEhC0B7aX71jB4kmmFEY1BUSJqL8HMiZYHW08A3nQHDOz3vZeJ/Xj/B0ZmXijBOEEKeLUIhIV+kuRImDqBDoQCRZZcDFSHlTDFEUIIyzo2YmHwqJg9n/vu/pHNcdwy/Pqk1z4tkymSP7JND4pBT0iSXpEXahBNFHskTebYerBfr1Xr7bi1Zxcwu+QXr/Qv5F5WD</latexit>

` = 1, I = 1
<latexit sha1_base64="E9LpoSsAladvWPIS+8wbwSpBBXo=">AAACAHicbVA9SwNBEN2LXzF+RS1tFoNgIeFOBG0CQRvtIpgPyJ1hbzOJS/Y+2J0TwpHGX2GrlZ3Y+k8s/C/unVdo9E3zeG+GmXl+LIVG2/6wSguLS8sr5dXK2vrG5lZ1e6ejo0RxaPNIRqrnMw1ShNBGgRJ6sQIW+BK6/uQi87v3oLSIwhucxuAFbByKkeAMjXTrgpQN58g1ddVwBtWaXbdz0L/EKUiNFGgNqp/uMOJJACFyybTuO3aMXsoUCi5hVnETDTHjEzaGvqEhC0B7aX71jB4kmmFEY1BUSJqL8HMiZYHW08A3nQHDOz3vZeJ/Xj/B0ZmXijBOEEKeLUIhIV+kuRImDqBDoQCRZZcDFSHlTDFEUIIyzo2YmHwqJg9n/vu/pHNcdwy/Pqk1z4tkymSP7JND4pBT0iSXpEXahBNFHskTebYerBfr1Xr7bi1Zxcwu+QXr/Qv8PZWF</latexit><latexit sha1_base64="E9LpoSsAladvWPIS+8wbwSpBBXo=">AAACAHicbVA9SwNBEN2LXzF+RS1tFoNgIeFOBG0CQRvtIpgPyJ1hbzOJS/Y+2J0TwpHGX2GrlZ3Y+k8s/C/unVdo9E3zeG+GmXl+LIVG2/6wSguLS8sr5dXK2vrG5lZ1e6ejo0RxaPNIRqrnMw1ShNBGgRJ6sQIW+BK6/uQi87v3oLSIwhucxuAFbByKkeAMjXTrgpQN58g1ddVwBtWaXbdz0L/EKUiNFGgNqp/uMOJJACFyybTuO3aMXsoUCi5hVnETDTHjEzaGvqEhC0B7aX71jB4kmmFEY1BUSJqL8HMiZYHW08A3nQHDOz3vZeJ/Xj/B0ZmXijBOEEKeLUIhIV+kuRImDqBDoQCRZZcDFSHlTDFEUIIyzo2YmHwqJg9n/vu/pHNcdwy/Pqk1z4tkymSP7JND4pBT0iSXpEXahBNFHskTebYerBfr1Xr7bi1Zxcwu+QXr/Qv8PZWF</latexit><latexit sha1_base64="E9LpoSsAladvWPIS+8wbwSpBBXo=">AAACAHicbVA9SwNBEN2LXzF+RS1tFoNgIeFOBG0CQRvtIpgPyJ1hbzOJS/Y+2J0TwpHGX2GrlZ3Y+k8s/C/unVdo9E3zeG+GmXl+LIVG2/6wSguLS8sr5dXK2vrG5lZ1e6ejo0RxaPNIRqrnMw1ShNBGgRJ6sQIW+BK6/uQi87v3oLSIwhucxuAFbByKkeAMjXTrgpQN58g1ddVwBtWaXbdz0L/EKUiNFGgNqp/uMOJJACFyybTuO3aMXsoUCi5hVnETDTHjEzaGvqEhC0B7aX71jB4kmmFEY1BUSJqL8HMiZYHW08A3nQHDOz3vZeJ/Xj/B0ZmXijBOEEKeLUIhIV+kuRImDqBDoQCRZZcDFSHlTDFEUIIyzo2YmHwqJg9n/vu/pHNcdwy/Pqk1z4tkymSP7JND4pBT0iSXpEXahBNFHskTebYerBfr1Xr7bi1Zxcwu+QXr/Qv8PZWF</latexit><latexit sha1_base64="E9LpoSsAladvWPIS+8wbwSpBBXo=">AAACAHicbVA9SwNBEN2LXzF+RS1tFoNgIeFOBG0CQRvtIpgPyJ1hbzOJS/Y+2J0TwpHGX2GrlZ3Y+k8s/C/unVdo9E3zeG+GmXl+LIVG2/6wSguLS8sr5dXK2vrG5lZ1e6ejo0RxaPNIRqrnMw1ShNBGgRJ6sQIW+BK6/uQi87v3oLSIwhucxuAFbByKkeAMjXTrgpQN58g1ddVwBtWaXbdz0L/EKUiNFGgNqp/uMOJJACFyybTuO3aMXsoUCi5hVnETDTHjEzaGvqEhC0B7aX71jB4kmmFEY1BUSJqL8HMiZYHW08A3nQHDOz3vZeJ/Xj/B0ZmXijBOEEKeLUIhIV+kuRImDqBDoQCRZZcDFSHlTDFEUIIyzo2YmHwqJg9n/vu/pHNcdwy/Pqk1z4tkymSP7JND4pBT0iSXpEXahBNFHskTebYerBfr1Xr7bi1Zxcwu+QXr/Qv8PZWF</latexit>

` = 0, I = 2
<latexit sha1_base64="XcKfnBUo6ANNo9r50J57hCts+so=">AAACAHicbVA9SwNBEN2LXzF+RS1tFoNgIeEuCNoEgjbaRTAfkDvD3mYSl+x9sDsnhCONv8JWKzux9Z9Y+F/cO1No4pvm8d4MM/P8WAqNtv1pFZaWV1bXiuuljc2t7Z3y7l5bR4ni0OKRjFTXZxqkCKGFAiV0YwUs8CV0/PFl5nceQGkRhbc4icEL2CgUQ8EZGunOBSnr9olr6rpe65crdtXOQReJMyMVMkOzX/5yBxFPAgiRS6Z1z7Fj9FKmUHAJ05KbaIgZH7MR9AwNWQDaS/Orp/Qo0QwjGoOiQtJchN8TKQu0ngS+6QwY3ut5LxP/83oJDs+9VIRxghDybBEKCfkizZUwcQAdCAWILLscqAgpZ4ohghKUcW7ExORTMnk4898vknat6hh+c1ppXMySKZIDckiOiUPOSINckSZpEU4UeSLP5MV6tF6tN+v9p7VgzWb2yR9YH9/8NZWF</latexit><latexit sha1_base64="XcKfnBUo6ANNo9r50J57hCts+so=">AAACAHicbVA9SwNBEN2LXzF+RS1tFoNgIeEuCNoEgjbaRTAfkDvD3mYSl+x9sDsnhCONv8JWKzux9Z9Y+F/cO1No4pvm8d4MM/P8WAqNtv1pFZaWV1bXiuuljc2t7Z3y7l5bR4ni0OKRjFTXZxqkCKGFAiV0YwUs8CV0/PFl5nceQGkRhbc4icEL2CgUQ8EZGunOBSnr9olr6rpe65crdtXOQReJMyMVMkOzX/5yBxFPAgiRS6Z1z7Fj9FKmUHAJ05KbaIgZH7MR9AwNWQDaS/Orp/Qo0QwjGoOiQtJchN8TKQu0ngS+6QwY3ut5LxP/83oJDs+9VIRxghDybBEKCfkizZUwcQAdCAWILLscqAgpZ4ohghKUcW7ExORTMnk4898vknat6hh+c1ppXMySKZIDckiOiUPOSINckSZpEU4UeSLP5MV6tF6tN+v9p7VgzWb2yR9YH9/8NZWF</latexit><latexit sha1_base64="XcKfnBUo6ANNo9r50J57hCts+so=">AAACAHicbVA9SwNBEN2LXzF+RS1tFoNgIeEuCNoEgjbaRTAfkDvD3mYSl+x9sDsnhCONv8JWKzux9Z9Y+F/cO1No4pvm8d4MM/P8WAqNtv1pFZaWV1bXiuuljc2t7Z3y7l5bR4ni0OKRjFTXZxqkCKGFAiV0YwUs8CV0/PFl5nceQGkRhbc4icEL2CgUQ8EZGunOBSnr9olr6rpe65crdtXOQReJMyMVMkOzX/5yBxFPAgiRS6Z1z7Fj9FKmUHAJ05KbaIgZH7MR9AwNWQDaS/Orp/Qo0QwjGoOiQtJchN8TKQu0ngS+6QwY3ut5LxP/83oJDs+9VIRxghDybBEKCfkizZUwcQAdCAWILLscqAgpZ4ohghKUcW7ExORTMnk4898vknat6hh+c1ppXMySKZIDckiOiUPOSINckSZpEU4UeSLP5MV6tF6tN+v9p7VgzWb2yR9YH9/8NZWF</latexit><latexit sha1_base64="XcKfnBUo6ANNo9r50J57hCts+so=">AAACAHicbVA9SwNBEN2LXzF+RS1tFoNgIeEuCNoEgjbaRTAfkDvD3mYSl+x9sDsnhCONv8JWKzux9Z9Y+F/cO1No4pvm8d4MM/P8WAqNtv1pFZaWV1bXiuuljc2t7Z3y7l5bR4ni0OKRjFTXZxqkCKGFAiV0YwUs8CV0/PFl5nceQGkRhbc4icEL2CgUQ8EZGunOBSnr9olr6rpe65crdtXOQReJMyMVMkOzX/5yBxFPAgiRS6Z1z7Fj9FKmUHAJ05KbaIgZH7MR9AwNWQDaS/Orp/Qo0QwjGoOiQtJchN8TKQu0ngS+6QwY3ut5LxP/83oJDs+9VIRxghDybBEKCfkizZUwcQAdCAWILLscqAgpZ4ohghKUcW7ExORTMnk4898vknat6hh+c1ppXMySKZIDckiOiUPOSINckSZpEU4UeSLP5MV6tF6tN+v9p7VgzWb2yR9YH9/8NZWF</latexit>

T (0)
0 =

2s�m2

32⇡f2
<latexit sha1_base64="j4tayIF6dVfKA9paqVYQmkv2KMU=">AAACIXicbVDLSgNBEJyN7/iKevQyGAQ9KLtR0IsgevGoYB6QjaF37MTB2QczvUJY9iv8BL/Cq568iTcR/8XZmING61RUddNdFSRKGnLdd6c0MTk1PTM7V55fWFxarqysNkycaoF1EatYtwIwqGSEdZKksJVohDBQ2AxuTwu/eYfayDi6pEGCnRD6kexJAWSlbmXHD4FuBKjsMu+6V9mWu50f+T0NIquZnfCqlmd7Ne4nkvcs71aq7q47BP9LvBGpshHOu5VP/zoWaYgRCQXGtD03oU4GmqRQmJf91GAC4hb62LY0ghBNJxvGyvlmaoBinqDmUvGhiD83MgiNGYSBnSxCmHGvEP/z2in1DjuZjJKUMBLFIZIKh4eM0NL2hfxaaiSC4nPkMuICNBChlhyEsGJqCyzbPrzx9H9Jo7brWX6xXz0+GTUzy9bZBttiHjtgx+yMnbM6E+yePbIn9uw8OC/Oq/P2PVpyRjtr7Becjy995KKe</latexit><latexit sha1_base64="j4tayIF6dVfKA9paqVYQmkv2KMU=">AAACIXicbVDLSgNBEJyN7/iKevQyGAQ9KLtR0IsgevGoYB6QjaF37MTB2QczvUJY9iv8BL/Cq568iTcR/8XZmING61RUddNdFSRKGnLdd6c0MTk1PTM7V55fWFxarqysNkycaoF1EatYtwIwqGSEdZKksJVohDBQ2AxuTwu/eYfayDi6pEGCnRD6kexJAWSlbmXHD4FuBKjsMu+6V9mWu50f+T0NIquZnfCqlmd7Ne4nkvcs71aq7q47BP9LvBGpshHOu5VP/zoWaYgRCQXGtD03oU4GmqRQmJf91GAC4hb62LY0ghBNJxvGyvlmaoBinqDmUvGhiD83MgiNGYSBnSxCmHGvEP/z2in1DjuZjJKUMBLFIZIKh4eM0NL2hfxaaiSC4nPkMuICNBChlhyEsGJqCyzbPrzx9H9Jo7brWX6xXz0+GTUzy9bZBttiHjtgx+yMnbM6E+yePbIn9uw8OC/Oq/P2PVpyRjtr7Becjy995KKe</latexit><latexit sha1_base64="j4tayIF6dVfKA9paqVYQmkv2KMU=">AAACIXicbVDLSgNBEJyN7/iKevQyGAQ9KLtR0IsgevGoYB6QjaF37MTB2QczvUJY9iv8BL/Cq568iTcR/8XZmING61RUddNdFSRKGnLdd6c0MTk1PTM7V55fWFxarqysNkycaoF1EatYtwIwqGSEdZKksJVohDBQ2AxuTwu/eYfayDi6pEGCnRD6kexJAWSlbmXHD4FuBKjsMu+6V9mWu50f+T0NIquZnfCqlmd7Ne4nkvcs71aq7q47BP9LvBGpshHOu5VP/zoWaYgRCQXGtD03oU4GmqRQmJf91GAC4hb62LY0ghBNJxvGyvlmaoBinqDmUvGhiD83MgiNGYSBnSxCmHGvEP/z2in1DjuZjJKUMBLFIZIKh4eM0NL2hfxaaiSC4nPkMuICNBChlhyEsGJqCyzbPrzx9H9Jo7brWX6xXz0+GTUzy9bZBttiHjtgx+yMnbM6E+yePbIn9uw8OC/Oq/P2PVpyRjtr7Becjy995KKe</latexit><latexit sha1_base64="j4tayIF6dVfKA9paqVYQmkv2KMU=">AAACIXicbVDLSgNBEJyN7/iKevQyGAQ9KLtR0IsgevGoYB6QjaF37MTB2QczvUJY9iv8BL/Cq568iTcR/8XZmING61RUddNdFSRKGnLdd6c0MTk1PTM7V55fWFxarqysNkycaoF1EatYtwIwqGSEdZKksJVohDBQ2AxuTwu/eYfayDi6pEGCnRD6kexJAWSlbmXHD4FuBKjsMu+6V9mWu50f+T0NIquZnfCqlmd7Ne4nkvcs71aq7q47BP9LvBGpshHOu5VP/zoWaYgRCQXGtD03oU4GmqRQmJf91GAC4hb62LY0ghBNJxvGyvlmaoBinqDmUvGhiD83MgiNGYSBnSxCmHGvEP/z2in1DjuZjJKUMBLFIZIKh4eM0NL2hfxaaiSC4nPkMuICNBChlhyEsGJqCyzbPrzx9H9Jo7brWX6xXz0+GTUzy9bZBttiHjtgx+yMnbM6E+yePbIn9uw8OC/Oq/P2PVpyRjtr7Becjy995KKe</latexit>

They will receive  
Higher loop  
corrections



Re[T (I)
` ] = k2`(a(I)` + k2b(I)` +O(k4))

<latexit sha1_base64="cqDtMCobA2QoDY4VRDMOz2qqHNI="></latexit><latexit sha1_base64="cqDtMCobA2QoDY4VRDMOz2qqHNI="></latexit><latexit sha1_base64="cqDtMCobA2QoDY4VRDMOz2qqHNI="></latexit><latexit sha1_base64="cqDtMCobA2QoDY4VRDMOz2qqHNI="></latexit>

Scattering Lengths 

Effective ranges (scattering slopes)

Expansion at threshold: s=4

Example: QCD values

Low energy data and bootstrap problem

Bootstrap problem:  
Determine the space of chiral zeros,  
imposing the experimental values of the scattering lengths



The shore of the peninsula

` = 0, I = 0
<latexit sha1_base64="kvA0gZfwYV4pDfy/wdIyRh4GHqI=">AAACA3icbVA9SwNBEN2LXzF+JGppsxgECwl3ImgTCNpoF8F8QO4Ie5tJXLL3we6cEI6U/gpbrezE1h9i4X9x77xCo2+ax3szzMzzYyk02vaHVVpaXlldK69XNja3tqu1nd2ujhLFocMjGam+zzRIEUIHBUroxwpY4Evo+dPLzO/dg9IiCm9xFoMXsEkoxoIzNNKwVnVByqZ97Jq6btrusFa3G3YO+pc4BamTAu1h7dMdRTwJIEQumdYDx47RS5lCwSXMK26iIWZ8yiYwMDRkAWgvzQ+f08NEM4xoDIoKSXMRfk6kLNB6FvimM2B4pxe9TPzPGyQ4PvdSEcYJQsizRSgk5Is0V8IkAnQkFCCy7HKgIqScKYYISlDGuRETE1HF5OEsfv+XdE8ajuE3p/XWRZFMmeyTA3JEHHJGWuSKtEmHcJKQR/JEnq0H68V6td6+W0tWMbNHfsF6/wIqpJYa</latexit><latexit sha1_base64="kvA0gZfwYV4pDfy/wdIyRh4GHqI=">AAACA3icbVA9SwNBEN2LXzF+JGppsxgECwl3ImgTCNpoF8F8QO4Ie5tJXLL3we6cEI6U/gpbrezE1h9i4X9x77xCo2+ax3szzMzzYyk02vaHVVpaXlldK69XNja3tqu1nd2ujhLFocMjGam+zzRIEUIHBUroxwpY4Evo+dPLzO/dg9IiCm9xFoMXsEkoxoIzNNKwVnVByqZ97Jq6btrusFa3G3YO+pc4BamTAu1h7dMdRTwJIEQumdYDx47RS5lCwSXMK26iIWZ8yiYwMDRkAWgvzQ+f08NEM4xoDIoKSXMRfk6kLNB6FvimM2B4pxe9TPzPGyQ4PvdSEcYJQsizRSgk5Is0V8IkAnQkFCCy7HKgIqScKYYISlDGuRETE1HF5OEsfv+XdE8ajuE3p/XWRZFMmeyTA3JEHHJGWuSKtEmHcJKQR/JEnq0H68V6td6+W0tWMbNHfsF6/wIqpJYa</latexit><latexit sha1_base64="kvA0gZfwYV4pDfy/wdIyRh4GHqI=">AAACA3icbVA9SwNBEN2LXzF+JGppsxgECwl3ImgTCNpoF8F8QO4Ie5tJXLL3we6cEI6U/gpbrezE1h9i4X9x77xCo2+ax3szzMzzYyk02vaHVVpaXlldK69XNja3tqu1nd2ujhLFocMjGam+zzRIEUIHBUroxwpY4Evo+dPLzO/dg9IiCm9xFoMXsEkoxoIzNNKwVnVByqZ97Jq6btrusFa3G3YO+pc4BamTAu1h7dMdRTwJIEQumdYDx47RS5lCwSXMK26iIWZ8yiYwMDRkAWgvzQ+f08NEM4xoDIoKSXMRfk6kLNB6FvimM2B4pxe9TPzPGyQ4PvdSEcYJQsizRSgk5Is0V8IkAnQkFCCy7HKgIqScKYYISlDGuRETE1HF5OEsfv+XdE8ajuE3p/XWRZFMmeyTA3JEHHJGWuSKtEmHcJKQR/JEnq0H68V6td6+W0tWMbNHfsF6/wIqpJYa</latexit><latexit sha1_base64="kvA0gZfwYV4pDfy/wdIyRh4GHqI=">AAACA3icbVA9SwNBEN2LXzF+JGppsxgECwl3ImgTCNpoF8F8QO4Ie5tJXLL3we6cEI6U/gpbrezE1h9i4X9x77xCo2+ax3szzMzzYyk02vaHVVpaXlldK69XNja3tqu1nd2ujhLFocMjGam+zzRIEUIHBUroxwpY4Evo+dPLzO/dg9IiCm9xFoMXsEkoxoIzNNKwVnVByqZ97Jq6btrusFa3G3YO+pc4BamTAu1h7dMdRTwJIEQumdYDx47RS5lCwSXMK26iIWZ8yiYwMDRkAWgvzQ+f08NEM4xoDIoKSXMRfk6kLNB6FvimM2B4pxe9TPzPGyQ4PvdSEcYJQsizRSgk5Is0V8IkAnQkFCCy7HKgIqScKYYISlDGuRETE1HF5OEsfv+XdE8ajuE3p/XWRZFMmeyTA3JEHHJGWuSKtEmHcJKQR/JEnq0H68V6td6+W0tWMbNHfsF6/wIqpJYa</latexit>

b(0)0

b(2)0

Re(m�)

Im(m�)

s2

s0
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s0

s2

1 2 3 4

1
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4

0.38 0.40 0.42 0.44 0.46

1.96

1.98

2.00
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Pion peninsula

We also impose the  resonance at  
+ experimental value of scattering lengths

ρ sρ = 30 + 6i

s0 = 0.36 s2 = 2.04
<latexit sha1_base64="ol7/s9Ifp/L694xjRnj+IMVirZM=">AAACCHicbVC7TsNAEDyHVwiv8OhoTkRIFJFlhwhoIkXQUAaJPKTEss6XTTjl/NDdGilE+QG+ghYqOkTLX1DwL9gmBSRMNZrZ1c6OF0mh0bI+jdzS8srqWn69sLG5tb1T3N1r6TBWHJo8lKHqeEyDFAE0UaCETqSA+Z6Etje6Sv32PSgtwuAWxxE4PhsGYiA4w0RyiwfatWqWeXrWK/fK2q3UKqZVdYsly7Qy0EViz0iJzNBwi1+9fshjHwLkkmndta0InQlTKLiEaaEXa4gYH7EhdBMaMB+0M8nST+lxrBmGNAJFhaSZCL83JszXeux7yaTP8E7Pe6n4n9eNcXDhTEQQxQgBTw+hkJAd0lyJpBagfaEAkaXJgYqAcqYYIihBGeeJGCc9FZI+7PnvF0mrYtoJv6mW6pezZvLkkByRE2KTc1In16RBmoSTB/JEnsmL8Wi8Gm/G+89ozpjt7JM/MD6+AS1WlxM=</latexit><latexit sha1_base64="ol7/s9Ifp/L694xjRnj+IMVirZM=">AAACCHicbVC7TsNAEDyHVwiv8OhoTkRIFJFlhwhoIkXQUAaJPKTEss6XTTjl/NDdGilE+QG+ghYqOkTLX1DwL9gmBSRMNZrZ1c6OF0mh0bI+jdzS8srqWn69sLG5tb1T3N1r6TBWHJo8lKHqeEyDFAE0UaCETqSA+Z6Etje6Sv32PSgtwuAWxxE4PhsGYiA4w0RyiwfatWqWeXrWK/fK2q3UKqZVdYsly7Qy0EViz0iJzNBwi1+9fshjHwLkkmndta0InQlTKLiEaaEXa4gYH7EhdBMaMB+0M8nST+lxrBmGNAJFhaSZCL83JszXeux7yaTP8E7Pe6n4n9eNcXDhTEQQxQgBTw+hkJAd0lyJpBagfaEAkaXJgYqAcqYYIihBGeeJGCc9FZI+7PnvF0mrYtoJv6mW6pezZvLkkByRE2KTc1In16RBmoSTB/JEnsmL8Wi8Gm/G+89ozpjt7JM/MD6+AS1WlxM=</latexit><latexit sha1_base64="ol7/s9Ifp/L694xjRnj+IMVirZM=">AAACCHicbVC7TsNAEDyHVwiv8OhoTkRIFJFlhwhoIkXQUAaJPKTEss6XTTjl/NDdGilE+QG+ghYqOkTLX1DwL9gmBSRMNZrZ1c6OF0mh0bI+jdzS8srqWn69sLG5tb1T3N1r6TBWHJo8lKHqeEyDFAE0UaCETqSA+Z6Etje6Sv32PSgtwuAWxxE4PhsGYiA4w0RyiwfatWqWeXrWK/fK2q3UKqZVdYsly7Qy0EViz0iJzNBwi1+9fshjHwLkkmndta0InQlTKLiEaaEXa4gYH7EhdBMaMB+0M8nST+lxrBmGNAJFhaSZCL83JszXeux7yaTP8E7Pe6n4n9eNcXDhTEQQxQgBTw+hkJAd0lyJpBagfaEAkaXJgYqAcqYYIihBGeeJGCc9FZI+7PnvF0mrYtoJv6mW6pezZvLkkByRE2KTc1In16RBmoSTB/JEnsmL8Wi8Gm/G+89ozpjt7JM/MD6+AS1WlxM=</latexit><latexit sha1_base64="ol7/s9Ifp/L694xjRnj+IMVirZM=">AAACCHicbVC7TsNAEDyHVwiv8OhoTkRIFJFlhwhoIkXQUAaJPKTEss6XTTjl/NDdGilE+QG+ghYqOkTLX1DwL9gmBSRMNZrZ1c6OF0mh0bI+jdzS8srqWn69sLG5tb1T3N1r6TBWHJo8lKHqeEyDFAE0UaCETqSA+Z6Etje6Sv32PSgtwuAWxxE4PhsGYiA4w0RyiwfatWqWeXrWK/fK2q3UKqZVdYsly7Qy0EViz0iJzNBwi1+9fshjHwLkkmndta0InQlTKLiEaaEXa4gYH7EhdBMaMB+0M8nST+lxrBmGNAJFhaSZCL83JszXeux7yaTP8E7Pe6n4n9eNcXDhTEQQxQgBTw+hkJAd0lyJpBagfaEAkaXJgYqAcqYYIihBGeeJGCc9FZI+7PnvF0mrYtoJv6mW6pezZvLkkByRE2KTc1In16RBmoSTB/JEnsmL8Wi8Gm/G+89ozpjt7JM/MD6+AS1WlxM=</latexit>

Estimated tip of the peninsula

Convergence  
is hard

 1810.12849 ALG, Penedones, Vieira 

https://arxiv.org/abs/1810.12849


Rigorous bounds: quartic coupling in 4 dimensions 

 2106.10257 ALG, Sever

Numerical framework to derive 
exclusion bounds!

We use only the proven 
analyticity properties and 
unitarity in the elastic region 

Primal Allowed

Dual Excluded

2.68

2.72

-8.3

-8.2

-8.1

g0
<latexit sha1_base64="Zu0ssXHYsKvip63duPjeObOhaO0=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjII8pASKzpfNuaU89m6W4MiK59ACxUdouV7KPgXzsYFJEw1mtnVzk6QSGHQdT+dpeWV1bX1ykZ1c2t7Z7e2t98xcao5tHksY90LmAEpFLRRoIReooFFgYRuMLnK/e4DaCNidYfTBPyIhUqMBWdopdtw6A5rdbfhFqCLxCtJnZRoDWtfg1HM0wgUcsmM6Xtugn7GNAouYVYdpAYSxicshL6likVg/KyIOqPHqWEY0wQ0FZIWIvzeyFhkzDQK7GTE8N7Me7n4n9dPcXzhZ0IlKYLi+SEUEopDhmthOwA6EhoQWZ4cqFCUM80QQQvKOLdiakup2j68+e8XSee04Vl+c1ZvXpbNVMghOSInxCPnpEmuSYu0CScheSLP5MV5dF6dN+f9Z3TJKXcOyB84H9+WCZIT</latexit><latexit sha1_base64="Zu0ssXHYsKvip63duPjeObOhaO0=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjII8pASKzpfNuaU89m6W4MiK59ACxUdouV7KPgXzsYFJEw1mtnVzk6QSGHQdT+dpeWV1bX1ykZ1c2t7Z7e2t98xcao5tHksY90LmAEpFLRRoIReooFFgYRuMLnK/e4DaCNidYfTBPyIhUqMBWdopdtw6A5rdbfhFqCLxCtJnZRoDWtfg1HM0wgUcsmM6Xtugn7GNAouYVYdpAYSxicshL6likVg/KyIOqPHqWEY0wQ0FZIWIvzeyFhkzDQK7GTE8N7Me7n4n9dPcXzhZ0IlKYLi+SEUEopDhmthOwA6EhoQWZ4cqFCUM80QQQvKOLdiakup2j68+e8XSee04Vl+c1ZvXpbNVMghOSInxCPnpEmuSYu0CScheSLP5MV5dF6dN+f9Z3TJKXcOyB84H9+WCZIT</latexit><latexit sha1_base64="Zu0ssXHYsKvip63duPjeObOhaO0=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjII8pASKzpfNuaU89m6W4MiK59ACxUdouV7KPgXzsYFJEw1mtnVzk6QSGHQdT+dpeWV1bX1ykZ1c2t7Z7e2t98xcao5tHksY90LmAEpFLRRoIReooFFgYRuMLnK/e4DaCNidYfTBPyIhUqMBWdopdtw6A5rdbfhFqCLxCtJnZRoDWtfg1HM0wgUcsmM6Xtugn7GNAouYVYdpAYSxicshL6likVg/KyIOqPHqWEY0wQ0FZIWIvzeyFhkzDQK7GTE8N7Me7n4n9dPcXzhZ0IlKYLi+SEUEopDhmthOwA6EhoQWZ4cqFCUM80QQQvKOLdiakup2j68+e8XSee04Vl+c1ZvXpbNVMghOSInxCPnpEmuSYu0CScheSLP5MV5dF6dN+f9Z3TJKXcOyB84H9+WCZIT</latexit><latexit sha1_base64="Zu0ssXHYsKvip63duPjeObOhaO0=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjII8pASKzpfNuaU89m6W4MiK59ACxUdouV7KPgXzsYFJEw1mtnVzk6QSGHQdT+dpeWV1bX1ykZ1c2t7Z7e2t98xcao5tHksY90LmAEpFLRRoIReooFFgYRuMLnK/e4DaCNidYfTBPyIhUqMBWdopdtw6A5rdbfhFqCLxCtJnZRoDWtfg1HM0wgUcsmM6Xtugn7GNAouYVYdpAYSxicshL6likVg/KyIOqPHqWEY0wQ0FZIWIvzeyFhkzDQK7GTE8N7Me7n4n9dPcXzhZ0IlKYLi+SEUEopDhmthOwA6EhoQWZ4cqFCUM80QQQvKOLdiakup2j68+e8XSee04Vl+c1ZvXpbNVMghOSInxCPnpEmuSYu0CScheSLP5MV5dF6dN+f9Z3TJKXcOyB84H9+WCZIT</latexit> g0
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g0
<latexit sha1_base64="Zu0ssXHYsKvip63duPjeObOhaO0=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjII8pASKzpfNuaU89m6W4MiK59ACxUdouV7KPgXzsYFJEw1mtnVzk6QSGHQdT+dpeWV1bX1ykZ1c2t7Z7e2t98xcao5tHksY90LmAEpFLRRoIReooFFgYRuMLnK/e4DaCNidYfTBPyIhUqMBWdopdtw6A5rdbfhFqCLxCtJnZRoDWtfg1HM0wgUcsmM6Xtugn7GNAouYVYdpAYSxicshL6likVg/KyIOqPHqWEY0wQ0FZIWIvzeyFhkzDQK7GTE8N7Me7n4n9dPcXzhZ0IlKYLi+SEUEopDhmthOwA6EhoQWZ4cqFCUM80QQQvKOLdiakup2j68+e8XSee04Vl+c1ZvXpbNVMghOSInxCPnpEmuSYu0CScheSLP5MV5dF6dN+f9Z3TJKXcOyB84H9+WCZIT</latexit><latexit sha1_base64="Zu0ssXHYsKvip63duPjeObOhaO0=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjII8pASKzpfNuaU89m6W4MiK59ACxUdouV7KPgXzsYFJEw1mtnVzk6QSGHQdT+dpeWV1bX1ykZ1c2t7Z7e2t98xcao5tHksY90LmAEpFLRRoIReooFFgYRuMLnK/e4DaCNidYfTBPyIhUqMBWdopdtw6A5rdbfhFqCLxCtJnZRoDWtfg1HM0wgUcsmM6Xtugn7GNAouYVYdpAYSxicshL6likVg/KyIOqPHqWEY0wQ0FZIWIvzeyFhkzDQK7GTE8N7Me7n4n9dPcXzhZ0IlKYLi+SEUEopDhmthOwA6EhoQWZ4cqFCUM80QQQvKOLdiakup2j68+e8XSee04Vl+c1ZvXpbNVMghOSInxCPnpEmuSYu0CScheSLP5MV5dF6dN+f9Z3TJKXcOyB84H9+WCZIT</latexit><latexit sha1_base64="Zu0ssXHYsKvip63duPjeObOhaO0=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjII8pASKzpfNuaU89m6W4MiK59ACxUdouV7KPgXzsYFJEw1mtnVzk6QSGHQdT+dpeWV1bX1ykZ1c2t7Z7e2t98xcao5tHksY90LmAEpFLRRoIReooFFgYRuMLnK/e4DaCNidYfTBPyIhUqMBWdopdtw6A5rdbfhFqCLxCtJnZRoDWtfg1HM0wgUcsmM6Xtugn7GNAouYVYdpAYSxicshL6likVg/KyIOqPHqWEY0wQ0FZIWIvzeyFhkzDQK7GTE8N7Me7n4n9dPcXzhZ0IlKYLi+SEUEopDhmthOwA6EhoQWZ4cqFCUM80QQQvKOLdiakup2j68+e8XSee04Vl+c1ZvXpbNVMghOSInxCPnpEmuSYu0CScheSLP5MV5dF6dN+f9Z3TJKXcOyB84H9+WCZIT</latexit><latexit sha1_base64="Zu0ssXHYsKvip63duPjeObOhaO0=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjII8pASKzpfNuaU89m6W4MiK59ACxUdouV7KPgXzsYFJEw1mtnVzk6QSGHQdT+dpeWV1bX1ykZ1c2t7Z7e2t98xcao5tHksY90LmAEpFLRRoIReooFFgYRuMLnK/e4DaCNidYfTBPyIhUqMBWdopdtw6A5rdbfhFqCLxCtJnZRoDWtfg1HM0wgUcsmM6Xtugn7GNAouYVYdpAYSxicshL6likVg/KyIOqPHqWEY0wQ0FZIWIvzeyFhkzDQK7GTE8N7Me7n4n9dPcXzhZ0IlKYLi+SEUEopDhmthOwA6EhoQWZ4cqFCUM80QQQvKOLdiakup2j68+e8XSee04Vl+c1ZvXpbNVMghOSInxCPnpEmuSYu0CScheSLP5MV5dF6dN+f9Z3TJKXcOyB84H9+WCZIT</latexit>
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