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Exotics, XYZs, tetra- and penta-quarks, H dibaryon

Motivation: Multi-hadron observables
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QCD Fock space|Xi, |⇢i , |K⇤i , |f0i 62
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Importance of the finite volume

QCD Fock space|Xi, |⇢i , |K⇤i , |f0i 62

|⇡⇡, outi, |K⇡, outi, · · · QCD Fock space 
(continuum of states)
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L

L

L

E0(L)

E1(L)

E2(L)

2 Discrete set of finite-
volume states

Relation is (highly) non-trivial
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Motivation: Left hand cuts

1

Lattice QCD has seen significant recent progress in calculations of

baryon-baryon scattering (NPLQCD, CalLatt, Mainz)

vector-pseudoscalar scattering, e.g.  (relevant for the )

These amplitudes have sub-threshold branch cuts (from light meson exchanges)

DD* → DD* Tcc
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Motivation: Left hand cuts

1

Lattice QCD has seen significant recent progress in calculations of

baryon-baryon scattering (NPLQCD, CalLatt, Mainz)

vector-pseudoscalar scattering, e.g.  (relevant for the )

These amplitudes have sub-threshold branch cuts (from light meson exchanges)

DD* → DD* Tcc

Goal:  Provide a generalized quantization condition that resolves the issue

<latexit sha1_base64="9GLupgvHxi3AvSLtHXmJfPt0h8k="></latexit>
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
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�
6= 0

Calculations often extract finite-volume energies on the cuts

The Lüscher scattering formalism (+extensions) is not applicable for these energies

Green, et. al., PRL (2021) 
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L
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N

<latexit sha1_base64="3/4YisKq/bnccaEY7EkdQlpA6Eg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9i7LlXqlVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6l/jNs=</latexit>

N

<latexit sha1_base64="rCCI4DRh7z/4+S6cwkLqWEe4znA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Et4v1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1bus1u5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBSq43W</latexit>⇡

<latexit sha1_base64="czBxziAoqChpX+oAJwD/LQCrNYs=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrsS1DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6R1UfUuq7WHWqV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8Ok49m</latexit>

⇤

<latexit sha1_base64="czBxziAoqChpX+oAJwD/LQCrNYs=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrsS1DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6R1UfUuq7WHWqV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8Ok49m</latexit>

⇤

<latexit sha1_base64="czBxziAoqChpX+oAJwD/LQCrNYs=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrsS1DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6R1UfUuq7WHWqV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8Ok49m</latexit>

⇤

<latexit sha1_base64="czBxziAoqChpX+oAJwD/LQCrNYs=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrsS1DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6R1UfUuq7WHWqV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8Ok49m</latexit>

⇤

<latexit sha1_base64="GVNo8m7/g9yOIZnX4KRu5RJSRDs=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMviKWw6LrfTmltfWNzq7xd2dnd2z+oHh61bZQYxlsskpHpBtRyKTRvoUDJu7HhVAWSd4LJXe53nrixItKPOI25r+hIi1AwirnU50gH1Zpbd+cgq8QrSA0KNAfVr/4wYoniGpmk1vY8N0Y/pQYFk3xW6SeWx5RN6Ij3Mqqp4tZP57fOyFmmDEkYmaw0krn6eyKlytqpCrJORXFsl71c/M/rJRje+KnQcYJcs8WiMJEEI5I/TobCcIZymhHKjMhuJWxMDWWYxVPJQvCWX14l7Yu6d1W/fLisNW6LOMpwAqdwDh5cQwPuoQktYDCGZ3iFN0c5L86787FoLTnFzDH8gfP5AwvQjkE=</latexit>⌘ <latexit sha1_base64="rCCI4DRh7z/4+S6cwkLqWEe4znA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Et4v1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1bus1u5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBSq43W</latexit>⇡

<latexit sha1_base64="bqEjXScoa0Xr9ECGW7irr2r7MUk=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBDEQ9iVoB6DevAY0TwgWcPspDcZMju7zMwKYcknePGgiFe/yJt/4+Rx0MSChqKqm+6uIBFcG9f9dpaWV1bX1nMb+c2t7Z3dwt5+XcepYlhjsYhVM6AaBZdYM9wIbCYKaRQIbASD67HfeEKleSwfzDBBP6I9yUPOqLHS/c3jaadQdEvuBGSReDNShBmqncJXuxuzNEJpmKBatzw3MX5GleFM4CjfTjUmlA1oD1uWShqh9rPJqSNybJUuCWNlSxoyUX9PZDTSehgFtjOipq/nvbH4n9dKTXjpZ1wmqUHJpovCVBATk/HfpMsVMiOGllCmuL2VsD5VlBmbTt6G4M2/vEjqZyXvvFS+KxcrV7M4cnAIR3ACHlxABW6hCjVg0INneIU3RzgvzrvzMW1dcmYzB/AHzucPszaNbQ==</latexit>

D⇤

<latexit sha1_base64="bqEjXScoa0Xr9ECGW7irr2r7MUk=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBDEQ9iVoB6DevAY0TwgWcPspDcZMju7zMwKYcknePGgiFe/yJt/4+Rx0MSChqKqm+6uIBFcG9f9dpaWV1bX1nMb+c2t7Z3dwt5+XcepYlhjsYhVM6AaBZdYM9wIbCYKaRQIbASD67HfeEKleSwfzDBBP6I9yUPOqLHS/c3jaadQdEvuBGSReDNShBmqncJXuxuzNEJpmKBatzw3MX5GleFM4CjfTjUmlA1oD1uWShqh9rPJqSNybJUuCWNlSxoyUX9PZDTSehgFtjOipq/nvbH4n9dKTXjpZ1wmqUHJpovCVBATk/HfpMsVMiOGllCmuL2VsD5VlBmbTt6G4M2/vEjqZyXvvFS+KxcrV7M4cnAIR3ACHlxABW6hCjVg0INneIU3RzgvzrvzMW1dcmYzB/AHzucPszaNbQ==</latexit>

D⇤<latexit sha1_base64="pDhc4Y/UWSKWKb+38j5EHazqsw8=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BPXhMwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+l2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvctypV4pVW+yOPJwAqdwDh5cQRXuoQYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A5pXjNE=</latexit>

D

<latexit sha1_base64="pDhc4Y/UWSKWKb+38j5EHazqsw8=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BPXhMwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+l2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvctypV4pVW+yOPJwAqdwDh5cQRXuoQYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A5pXjNE=</latexit>

D
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Related work…

1

Early studies of long-range effects of NN scattering in a finite volume

 effects can be large due to [long-range effects] = [single-pion exchange] = [left-hand cut] 

Plane-wave basis to treat long-range interactions

avoids angular-momentum projection

exp[−μL]
Sato and Bedaque, PRD (2007) 

Meng and Epelbaum, JHEP (2021) 
Meng et al., PRD (2024) 
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Related work…

1

Early studies of long-range effects of NN scattering in a finite volume

 effects can be large due to [long-range effects] = [single-pion exchange] = [left-hand cut] 

Plane-wave basis to treat long-range interactions

avoids angular-momentum projection

Generalisation of the Lüscher + K-matrix workflow (this talk) 

 

Alternative modification of the Lüscher formula via “modified effective range expansion” 

 

Three-body framework (automatically includes left-hand cut)

exp[−μL]
Sato and Bedaque, PRD (2007) 

Meng and Epelbaum, JHEP (2021) 

MTH and Raposo, JHEP (2024) 

Bubna et al., JHEP (2024) 

Meng et al., PRD (2024) 

MTH, Romero-López and Sharpe, PRD (2024) 

Dawid, Islam, Briceño, PRD (2023)
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Additional related work…

1

EFT context for long-range forces 

 

 

 

Finite-volume QED context for long-range forces 

 

Tcc context

Numerical lattice QCD calculations

Two-Particle Elastic Scattering in a Finite Volume Including QED, Beane and Savage, PRD 2014

Coulomb effects in low-energy proton proton scattering, Kong and Ravndal, Nucl.Phys.A 2000

Removing pions from two nucleon effective field theory, Steele and Furnstahl, Nucl.Phys.A 1999

Modified effective range function, van Haeringen and Kok, Phys.Rev.A 1982

Role of Left-Hand Cut Contributions on Pole Extractions from Lattice Data: Case Study for Tcc(3875),  Du et al., PRL 2023

Weakly bound H dibaryon from SU(3)-flavor-symmetric QCD, Green et al., PRL 2021

Near-threshold states in coupled DD∗−D∗D∗ scattering from lattice QCD Whyte, Wilson, and Thomas, arXiv:2405.15741 [hep-lat]

Coupled-channel approach to Tcc+ including three-body effects, Du et al., PRD 2022

Signature of a Doubly Charm Tetraquark Pole in DD* Scattering on the Lattice, Padmanath and Prelovsek, PRL 2022

8



Introduction to the left-hand cut

1

Analytic structure of the  scattering amplitudeNN → NN

fixed θ⋆

s = E2
cm

<latexit sha1_base64="rCCI4DRh7z/4+S6cwkLqWEe4znA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Et4v1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1bus1u5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBSq43W</latexit>⇡

baryon 
number 

conserved

<latexit sha1_base64="rQNqYt0bdQAEzVtgKvSatVmKuoE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL16UiOYByRJmJ5NkyOzsMtMrhCWf4MWDIl79Im/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0fXUbz5xbUSkHnEccz+kAyX6glG00sNt965bLLlldwayTLyMlCBDrVv86vQiloRcIZPUmLbnxuinVKNgkk8KncTwmLIRHfC2pYqG3Pjp7NQJObFKj/QjbUshmam/J1IaGjMOA9sZUhyaRW8q/ue1E+xf+qlQcYJcsfmifiIJRmT6N+kJzRnKsSWUaWFvJWxINWVo0ynYELzFl5dJ46zsnZcr95VS9SqLIw9HcAyn4MEFVOEGalAHBgN4hld4c6Tz4rw7H/PWnJPNHMIfOJ8/+QGNmw==</latexit>

MN

<latexit sha1_base64="nyXI7+R3n3hcjaaSUiWZFEt+Apw=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSxC3ZREirpwUXTjRqlgH9CEMJlO2qEzkzAzEWrol7hxoYhbP8Wdf+O0zUJbD1w4nHMv994TJowq7TjfVmFldW19o7hZ2tre2S3be/ttFacSkxaOWSy7IVKEUUFammpGuokkiIeMdMLR9dTvPBKpaCwe9DghPkcDQSOKkTZSYJd54CUUerB6CW+Du5PArjg1Zwa4TNycVECOZmB/ef0Yp5wIjRlSquc6ifYzJDXFjExKXqpIgvAIDUjPUIE4UX42O3wCj43Sh1EsTQkNZ+rviQxxpcY8NJ0c6aFa9Kbif14v1dGFn1GRpJoIPF8UpQzqGE5TgH0qCdZsbAjCkppbIR4iibA2WZVMCO7iy8ukfVpzz2r1+3qlcZXHUQSH4AhUgQvOQQPcgCZoAQxS8AxewZv1ZL1Y79bHvLVg5TMH4A+szx9JM5GO</latexit>

m⇡ (< MN )

masses
<latexit sha1_base64="3/4YisKq/bnccaEY7EkdQlpA6Eg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9i7LlXqlVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6l/jNs=</latexit>

N

All orders generic effective theory for nucleons and pions

θ⋆
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Introduction to the left-hand cut

1

Analytic structure of the  scattering amplitudeNN → NN

fixed θ⋆

s = E2
cm

<latexit sha1_base64="rCCI4DRh7z/4+S6cwkLqWEe4znA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Et4v1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1bus1u5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBSq43W</latexit>⇡

baryon 
number 

conserved

<latexit sha1_base64="rQNqYt0bdQAEzVtgKvSatVmKuoE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL16UiOYByRJmJ5NkyOzsMtMrhCWf4MWDIl79Im/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0fXUbz5xbUSkHnEccz+kAyX6glG00sNt965bLLlldwayTLyMlCBDrVv86vQiloRcIZPUmLbnxuinVKNgkk8KncTwmLIRHfC2pYqG3Pjp7NQJObFKj/QjbUshmam/J1IaGjMOA9sZUhyaRW8q/ue1E+xf+qlQcYJcsfmifiIJRmT6N+kJzRnKsSWUaWFvJWxINWVo0ynYELzFl5dJ46zsnZcr95VS9SqLIw9HcAyn4MEFVOEGalAHBgN4hld4c6Tz4rw7H/PWnJPNHMIfOJ8/+QGNmw==</latexit>

MN

<latexit sha1_base64="nyXI7+R3n3hcjaaSUiWZFEt+Apw=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSxC3ZREirpwUXTjRqlgH9CEMJlO2qEzkzAzEWrol7hxoYhbP8Wdf+O0zUJbD1w4nHMv994TJowq7TjfVmFldW19o7hZ2tre2S3be/ttFacSkxaOWSy7IVKEUUFammpGuokkiIeMdMLR9dTvPBKpaCwe9DghPkcDQSOKkTZSYJd54CUUerB6CW+Du5PArjg1Zwa4TNycVECOZmB/ef0Yp5wIjRlSquc6ifYzJDXFjExKXqpIgvAIDUjPUIE4UX42O3wCj43Sh1EsTQkNZ+rviQxxpcY8NJ0c6aFa9Kbif14v1dGFn1GRpJoIPF8UpQzqGE5TgH0qCdZsbAjCkppbIR4iibA2WZVMCO7iy8ukfVpzz2r1+3qlcZXHUQSH4AhUgQvOQQPcgCZoAQxS8AxewZv1ZL1Y79bHvLVg5TMH4A+szx9JM5GO</latexit>

m⇡ (< MN )

masses
<latexit sha1_base64="3/4YisKq/bnccaEY7EkdQlpA6Eg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9i7LlXqlVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6l/jNs=</latexit>

N

All orders generic effective theory for nucleons and pions

θ⋆

fixed θ⋆
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Introduction to the left-hand cut

1

<latexit sha1_base64="rCCI4DRh7z/4+S6cwkLqWEe4znA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Et4v1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1bus1u5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBSq43W</latexit>⇡

baryon 
number 

conserved

<latexit sha1_base64="rQNqYt0bdQAEzVtgKvSatVmKuoE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL16UiOYByRJmJ5NkyOzsMtMrhCWf4MWDIl79Im/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0fXUbz5xbUSkHnEccz+kAyX6glG00sNt965bLLlldwayTLyMlCBDrVv86vQiloRcIZPUmLbnxuinVKNgkk8KncTwmLIRHfC2pYqG3Pjp7NQJObFKj/QjbUshmam/J1IaGjMOA9sZUhyaRW8q/ue1E+xf+qlQcYJcsfmifiIJRmT6N+kJzRnKsSWUaWFvJWxINWVo0ynYELzFl5dJ46zsnZcr95VS9SqLIw9HcAyn4MEFVOEGalAHBgN4hld4c6Tz4rw7H/PWnJPNHMIfOJ8/+QGNmw==</latexit>

MN

<latexit sha1_base64="nyXI7+R3n3hcjaaSUiWZFEt+Apw=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSxC3ZREirpwUXTjRqlgH9CEMJlO2qEzkzAzEWrol7hxoYhbP8Wdf+O0zUJbD1w4nHMv994TJowq7TjfVmFldW19o7hZ2tre2S3be/ttFacSkxaOWSy7IVKEUUFammpGuokkiIeMdMLR9dTvPBKpaCwe9DghPkcDQSOKkTZSYJd54CUUerB6CW+Du5PArjg1Zwa4TNycVECOZmB/ef0Yp5wIjRlSquc6ifYzJDXFjExKXqpIgvAIDUjPUIE4UX42O3wCj43Sh1EsTQkNZ+rviQxxpcY8NJ0c6aFa9Kbif14v1dGFn1GRpJoIPF8UpQzqGE5TgH0qCdZsbAjCkppbIR4iibA2WZVMCO7iy8ukfVpzz2r1+3qlcZXHUQSH4AhUgQvOQQPcgCZoAQxS8AxewZv1ZL1Y79bHvLVg5TMH4A+szx9JM5GO</latexit>

m⇡ (< MN )

masses
<latexit sha1_base64="3/4YisKq/bnccaEY7EkdQlpA6Eg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9i7LlXqlVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6l/jNs=</latexit>

N

All orders generic effective theory for nucleons and pions

angular momentum projected

Analytic structure of the  scattering amplitudeNN → NN

s = E2
cm

fixed θ⋆

<latexit sha1_base64="FhlfcTdcB+5PHk8pmFyrjIa0LFA=">AAACCnicbVC7SgNBFJ2Nrxhfq5Y2E4NgFXYlqGXQxjKCeUA2hNnJTTJk9sHMXTEsqW38FRsLRWz9Ajv/xtkkhSYeGDhzzr3ce48fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvHzR0lCgOdR7JSLV8pkGKEOooUEIrVsACX0LTH11nfvMelBZReIfjGDoBG4SiLzhDI3XtoidCpF6Rph7CA6a9yST7eTzS1MMhIOvaJafsTEGXiTsnJTJHrWt/eb2IJwGEyCXTuu06MXZSplBwCZOCl2iIGR+xAbQNDVkAupNOT5nQE6P0aD9S5pnFpurvjpQFWo8D31QGDId60cvE/7x2gv3LTirCOEEI+WxQP5EUI5rlQntCAUc5NoRxJcyulA+ZYhxNegUTgrt48jJpnJXd83LltlKqXs3jyJMjckxOiUsuSJXckBqpE04eyTN5JW/Wk/VivVsfs9KcNe85JH9gff4A5cSZxw==</latexit>Z
dcos ✓

<latexit sha1_base64="DyEesLaQu96TfTU4S0sORH2a2aY=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GS1CBSmJFHUjFN24rGAf0IQymUzaoZOZMDMRaij+ihsXirj1P9z5N07bLLR64MLhnHu5954gYVRpx/myCguLS8srxdXS2vrG5pa9vdNSIpWYNLFgQnYCpAijnDQ11Yx0EklQHDDSDobXE799T6Sigt/pUUL8GPU5jShG2kg9e+8Sekz0YcXDodAKegfeyXHPLjtVZwr4l7g5KYMcjZ796YUCpzHhGjOkVNd1Eu1nSGqKGRmXvFSRBOEh6pOuoRzFRPnZ9PoxPDJKCCMhTXENp+rPiQzFSo3iwHTGSA/UvDcR//O6qY4u/IzyJNWE49miKGVQCziJAoZUEqzZyBCEJTW3QjxAEmFtAiuZENz5l/+S1mnVPavWbmvl+lUeRxHsg0NQAS44B3VwAxqgCTB4AE/gBbxaj9az9Wa9z1oLVj6zC37B+vgGzP6Thg==</latexit>

= log(· · ·)
<latexit sha1_base64="DyEesLaQu96TfTU4S0sORH2a2aY=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GS1CBSmJFHUjFN24rGAf0IQymUzaoZOZMDMRaij+ihsXirj1P9z5N07bLLR64MLhnHu5954gYVRpx/myCguLS8srxdXS2vrG5pa9vdNSIpWYNLFgQnYCpAijnDQ11Yx0EklQHDDSDobXE799T6Sigt/pUUL8GPU5jShG2kg9e+8Sekz0YcXDodAKegfeyXHPLjtVZwr4l7g5KYMcjZ796YUCpzHhGjOkVNd1Eu1nSGqKGRmXvFSRBOEh6pOuoRzFRPnZ9PoxPDJKCCMhTXENp+rPiQzFSo3iwHTGSA/UvDcR//O6qY4u/IzyJNWE49miKGVQCziJAoZUEqzZyBCEJTW3QjxAEmFtAiuZENz5l/+S1mnVPavWbmvl+lUeRxHsg0NQAS44B3VwAxqgCTB4AE/gBbxaj9az9Wa9z1oLVj6zC37B+vgGzP6Thg==</latexit>

= log(· · ·)

<latexit sha1_base64="0SVhSF5ih9I5QF90xSX0YkFtsHU=">AAACDnicbVA9SwNBEN3zM8avU0ubxRAQhHAXglqKNjaRCCYKuXDsbSa6uHe37M6J4cgvsPGv2FgoYmtt579x81Fo9MHA470ZZuZFSgqDnvflzMzOzS8sFpaKyyura+vuxmbLpJnm0OSpTPVVxAxIkUATBUq4UhpYHEm4jG5Phv7lHWgj0uQC+wo6MbtORE9whlYK3XKV1sMzukfjMFCCBkwpnd7Tqlf1aIBwj3kdWoPQLXkVbwT6l/gTUiITNEL3M+imPIshQS6ZMW3fU9jJmUbBJQyKQWZAMX7LrqFtacJiMJ189M6Alq3Spb1U20qQjtSfEzmLjenHke2MGd6YaW8o/ue1M+wddnKRqAwh4eNFvUxSTOkwG9oVGjjKviWMa2FvpfyGacbRJli0IfjTL/8lrWrF36/Uzmulo+NJHAWyTXbILvHJATkip6RBmoSTB/JEXsir8+g8O2/O+7h1xpnMbJFfcD6+Acacmhk=</latexit>

2MN +m⇡ ⇡ 2020MeV<latexit sha1_base64="U39sJdl0BC21UsLt+F/r75sgXPU=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInsKuBM0x6MWLEME8IFnC7KSTDJl9MNMrxiVf4sWDIl79FG/+jZNkD5pY0FBUddPd5cdSaHScbyu3tr6xuZXfLuzs7u0X7YPDpo4SxaHBIxmpts80SBFCAwVKaMcKWOBLaPnj65nfegClRRTe4yQGL2DDUAwEZ2iknl10q1WHdhEeMb2F5rRnl5yyMwddJW5GSiRDvWd/dfsRTwIIkUumdcd1YvRSplBwCdNCN9EQMz5mQ+gYGrIAtJfOD5/SU6P06SBSpkKkc/X3RMoCrSeBbzoDhiO97M3E/7xOgoOql4owThBCvlg0SCTFiM5SoH2hgKOcGMK4EuZWykdMMY4mq4IJwV1+eZU0z8vuRblyVynVrrI48uSYnJAz4pJLUiM3pE4ahJOEPJNX8mY9WS/Wu/WxaM1Z2cwR+QPr8wd+JJJc</latexit>

1880MeV
<latexit sha1_base64="vE5fRTLuxR3otnXQ5+0zMwsBSu0=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIKN4S5Ek1K0sVEUTAzk4rG3meiSvbt1d04MR/6GjX/FxkIRS638N25iCo0+GHi8N8PMvFBJYdB1P52Jyanpmdm5+dzC4tLySn51rW6SVHOo8UQmuhEyA1LEUEOBEhpKA4tCCRdh93DgX9yCNiKJz7GnoBWxq1h0BGdopSDv+uZGY1amx8HJZYnu0Cjwlbgs9anPlNLJHfWqlV3qI9xhdgz1fpAvuEV3CPqXeCNSICOcBvl3v53wNIIYuWTGND1XYStjGgWX0M/5qQHFeJddQdPSmEVgWtnwsz7dskqbdhJtK0Y6VH9OZCwypheFtjNieG3GvYH4n9dMsVNtZSJWKULMvxd1UkkxoYOYaFto4Ch7ljCuhb2V8mumGUcbZs6G4I2//JfUS0Vvr1g+Kxf2D0ZxzJENskm2iUcqZJ8ckVNSI5zck0fyTF6cB+fJeXXevlsnnNHMOvkF5+MLoZie2g==</latexit>q
4M2

N �m2
⇡ ⇡ 1875MeV

θ⋆
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For two-particle scattering energies, how do we know the analytic structure of                                        ?

s-channel cut (optical theorem)

⇢(s)|M`(s)|2 = ImM`(s)

The optical theorem tells us…

where                                         is the two-particle phase space

<latexit sha1_base64="/MTJag68ierebxrsp6TINfxoiwY="></latexit>

⇢(s) =

p
1� 4M2

N/s

32⇡

<latexit sha1_base64="AqzSGyfqR8q5GSvZHMT6wvDO7cw=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyWRom6Eohs3QgX7gDaUyXTSDp1MwsykUEL/xI0LRdz6J+78GydtFtp6YOBwzr3cM8ePOVPacb6twtr6xuZWcbu0s7u3f2AfHrVUlEhCmyTikez4WFHOBG1qpjntxJLi0Oe07Y/vMr89oVKxSDzpaUy9EA8FCxjB2kh92+6FWI8I5uihos7RDerbZafqzIFWiZuTMuRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTmelXqJojMkYD2nXUIFDqrx0nnyGzowyQEEkzRMazdXfGykOlZqGvpnMcqplLxP/87qJDq69lIk40VSQxaEg4UhHKKsBDZikRPOpIZhIZrIiMsISE23KKpkS3OUvr5LWRdW9rNYea+X6bV5HEU7gFCrgwhXU4R4a0AQCE3iGV3izUuvFerc+FqMFK985hj+wPn8Aan+SOA==</latexit>

M(s) =

11



For two-particle scattering energies, how do we know the analytic structure of                                        ?

s-channel cut (optical theorem)

⇢(s)|M`(s)|2 = ImM`(s)

The optical theorem tells us…

where                                         is the two-particle phase space

<latexit sha1_base64="/MTJag68ierebxrsp6TINfxoiwY="></latexit>

⇢(s) =

p
1� 4M2

N/s

32⇡

M`(s) =
1

K`(s)�1 � i⇢(s)Unique solution is…

K matrix (short distance) phase-space cut (long distance)

Key message: s-channel square-root branch cut from the optical theorem

s = E2
cm

<latexit sha1_base64="AqzSGyfqR8q5GSvZHMT6wvDO7cw=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyWRom6Eohs3QgX7gDaUyXTSDp1MwsykUEL/xI0LRdz6J+78GydtFtp6YOBwzr3cM8ePOVPacb6twtr6xuZWcbu0s7u3f2AfHrVUlEhCmyTikez4WFHOBG1qpjntxJLi0Oe07Y/vMr89oVKxSDzpaUy9EA8FCxjB2kh92+6FWI8I5uihos7RDerbZafqzIFWiZuTMuRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTmelXqJojMkYD2nXUIFDqrx0nnyGzowyQEEkzRMazdXfGykOlZqGvpnMcqplLxP/87qJDq69lIk40VSQxaEg4UhHKKsBDZikRPOpIZhIZrIiMsISE23KKpkS3OUvr5LWRdW9rNYea+X6bV5HEU7gFCrgwhXU4R4a0AQCE3iGV3izUuvFerc+FqMFK985hj+wPn8Aan+SOA==</latexit>

M(s) =

11



s-channel cut (diagrammatic)

M(s) ⌘ <latexit sha1_base64="JXzBjyZgmsI8ags2tosNzBng8sY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66LqX1Zr97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALFFjzg=</latexit>· · ·<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

<latexit sha1_base64="AqzSGyfqR8q5GSvZHMT6wvDO7cw=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyWRom6Eohs3QgX7gDaUyXTSDp1MwsykUEL/xI0LRdz6J+78GydtFtp6YOBwzr3cM8ePOVPacb6twtr6xuZWcbu0s7u3f2AfHrVUlEhCmyTikez4WFHOBG1qpjntxJLi0Oe07Y/vMr89oVKxSDzpaUy9EA8FCxjB2kh92+6FWI8I5uihos7RDerbZafqzIFWiZuTMuRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTmelXqJojMkYD2nXUIFDqrx0nnyGzowyQEEkzRMazdXfGykOlZqGvpnMcqplLxP/87qJDq69lIk40VSQxaEg4UhHKKsBDZikRPOpIZhIZrIiMsISE23KKpkS3OUvr5LWRdW9rNYea+X6bV5HEU7gFCrgwhXU4R4a0AQCE3iGV3izUuvFerc+FqMFK985hj+wPn8Aan+SOA==</latexit>

M(s) =

propagating hadrons

12



M(s) ⌘ <latexit sha1_base64="JXzBjyZgmsI8ags2tosNzBng8sY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66LqX1Zr97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALFFjzg=</latexit>· · ·<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

<latexit sha1_base64="AqzSGyfqR8q5GSvZHMT6wvDO7cw=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyWRom6Eohs3QgX7gDaUyXTSDp1MwsykUEL/xI0LRdz6J+78GydtFtp6YOBwzr3cM8ePOVPacb6twtr6xuZWcbu0s7u3f2AfHrVUlEhCmyTikez4WFHOBG1qpjntxJLi0Oe07Y/vMr89oVKxSDzpaUy9EA8FCxjB2kh92+6FWI8I5uihos7RDerbZafqzIFWiZuTMuRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTmelXqJojMkYD2nXUIFDqrx0nnyGzowyQEEkzRMazdXfGykOlZqGvpnMcqplLxP/87qJDq69lIk40VSQxaEg4UhHKKsBDZikRPOpIZhIZrIiMsISE23KKpkS3OUvr5LWRdW9rNYea+X6bV5HEU7gFCrgwhXU4R4a0AQCE3iGV3izUuvFerc+FqMFK985hj+wPn8Aan+SOA==</latexit>

M(s) =

propagating hadrons

s-channel cut (diagrammatic)

Bethe-Salpeter kernel
<latexit sha1_base64="MkeWX19ma2SlpvksYEHowYYB3hU=">AAACCHicdVDLSsNAFJ3UV62vqEsXDhbBRQlpLdUuhKIblxXsA5JQJtNJO3QyCTMTIYQu3fgrblwo4tZPcOffOH0IPg8MHM695869x48Zlcq2343cwuLS8kp+tbC2vrG5ZW7vtGWUCExaOGKR6PpIEkY5aSmqGOnGgqDQZ6Tjjy4m9c4NEZJG/FqlMfFCNOA0oBgpLfXM/TPoUq6gk7kygNrJSm4JIo5Yqigeez2zaFuVeq1yXIe/SdmypyiCOZo9883tRzgJCVeYISmdsh0rL0NCj2NkXHATSWKER2hAHE05Con0sukhY3iolT4MIqGfXmqqfnVkKJQyDX3dGSI1lD9rE/GvmpOo4NTLKI8TRTiefRQkDKoITlKBfSoIVizVBGFB9a4QD5FAWOnsCjqEz0vh/6Rdsco1q3pVLTbO53HkwR44AEegDE5AA1yCJmgBDG7BPXgET8ad8WA8Gy+z1pwx9+yCbzBePwDED5k9</latexit>

=

Z
[real, analytic]

for (2MN)2 < s < (2MN + mπ)2

= fully dressed

Framework for generic, EFT independent, 
all-orders diagrammatic relations

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

i✏ i✏ i✏

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

13



M(s) ⌘ <latexit sha1_base64="JXzBjyZgmsI8ags2tosNzBng8sY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66LqX1Zr97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALFFjzg=</latexit>· · ·<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

<latexit sha1_base64="AqzSGyfqR8q5GSvZHMT6wvDO7cw=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyWRom6Eohs3QgX7gDaUyXTSDp1MwsykUEL/xI0LRdz6J+78GydtFtp6YOBwzr3cM8ePOVPacb6twtr6xuZWcbu0s7u3f2AfHrVUlEhCmyTikez4WFHOBG1qpjntxJLi0Oe07Y/vMr89oVKxSDzpaUy9EA8FCxjB2kh92+6FWI8I5uihos7RDerbZafqzIFWiZuTMuRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTmelXqJojMkYD2nXUIFDqrx0nnyGzowyQEEkzRMazdXfGykOlZqGvpnMcqplLxP/87qJDq69lIk40VSQxaEg4UhHKKsBDZikRPOpIZhIZrIiMsISE23KKpkS3OUvr5LWRdW9rNYea+X6bV5HEU7gFCrgwhXU4R4a0AQCE3iGV3izUuvFerc+FqMFK985hj+wPn8Aan+SOA==</latexit>

M(s) =

propagating hadrons

s-channel cut (diagrammatic)

Bethe-Salpeter kernel
<latexit sha1_base64="MkeWX19ma2SlpvksYEHowYYB3hU=">AAACCHicdVDLSsNAFJ3UV62vqEsXDhbBRQlpLdUuhKIblxXsA5JQJtNJO3QyCTMTIYQu3fgrblwo4tZPcOffOH0IPg8MHM695869x48Zlcq2343cwuLS8kp+tbC2vrG5ZW7vtGWUCExaOGKR6PpIEkY5aSmqGOnGgqDQZ6Tjjy4m9c4NEZJG/FqlMfFCNOA0oBgpLfXM/TPoUq6gk7kygNrJSm4JIo5Yqigeez2zaFuVeq1yXIe/SdmypyiCOZo9883tRzgJCVeYISmdsh0rL0NCj2NkXHATSWKER2hAHE05Con0sukhY3iolT4MIqGfXmqqfnVkKJQyDX3dGSI1lD9rE/GvmpOo4NTLKI8TRTiefRQkDKoITlKBfSoIVizVBGFB9a4QD5FAWOnsCjqEz0vh/6Rdsco1q3pVLTbO53HkwR44AEegDE5AA1yCJmgBDG7BPXgET8ad8WA8Gy+z1pwx9+yCbzBePwDED5k9</latexit>

=

Z
[real, analytic]

for (2MN)2 < s < (2MN + mπ)2

= fully dressed

Framework for generic, EFT independent, 
all-orders diagrammatic relations

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

i✏ i✏ i✏

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
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M(s) ⌘ <latexit sha1_base64="JXzBjyZgmsI8ags2tosNzBng8sY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66LqX1Zr97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALFFjzg=</latexit>· · ·<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

<latexit sha1_base64="AqzSGyfqR8q5GSvZHMT6wvDO7cw=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyWRom6Eohs3QgX7gDaUyXTSDp1MwsykUEL/xI0LRdz6J+78GydtFtp6YOBwzr3cM8ePOVPacb6twtr6xuZWcbu0s7u3f2AfHrVUlEhCmyTikez4WFHOBG1qpjntxJLi0Oe07Y/vMr89oVKxSDzpaUy9EA8FCxjB2kh92+6FWI8I5uihos7RDerbZafqzIFWiZuTMuRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTmelXqJojMkYD2nXUIFDqrx0nnyGzowyQEEkzRMazdXfGykOlZqGvpnMcqplLxP/87qJDq69lIk40VSQxaEg4UhHKKsBDZikRPOpIZhIZrIiMsISE23KKpkS3OUvr5LWRdW9rNYea+X6bV5HEU7gFCrgwhXU4R4a0AQCE3iGV3izUuvFerc+FqMFK985hj+wPn8Aan+SOA==</latexit>

M(s) =

propagating hadrons

s-channel cut (diagrammatic)

Bethe-Salpeter kernel
<latexit sha1_base64="MkeWX19ma2SlpvksYEHowYYB3hU=">AAACCHicdVDLSsNAFJ3UV62vqEsXDhbBRQlpLdUuhKIblxXsA5JQJtNJO3QyCTMTIYQu3fgrblwo4tZPcOffOH0IPg8MHM695869x48Zlcq2343cwuLS8kp+tbC2vrG5ZW7vtGWUCExaOGKR6PpIEkY5aSmqGOnGgqDQZ6Tjjy4m9c4NEZJG/FqlMfFCNOA0oBgpLfXM/TPoUq6gk7kygNrJSm4JIo5Yqigeez2zaFuVeq1yXIe/SdmypyiCOZo9883tRzgJCVeYISmdsh0rL0NCj2NkXHATSWKER2hAHE05Con0sukhY3iolT4MIqGfXmqqfnVkKJQyDX3dGSI1lD9rE/GvmpOo4NTLKI8TRTiefRQkDKoITlKBfSoIVizVBGFB9a4QD5FAWOnsCjqEz0vh/6Rdsco1q3pVLTbO53HkwR44AEegDE5AA1yCJmgBDG7BPXgET8ad8WA8Gy+z1pwx9+yCbzBePwDED5k9</latexit>

=

Z
[real, analytic]

for (2MN)2 < s < (2MN + mπ)2

= fully dressed

Framework for generic, EFT independent, 
all-orders diagrammatic relations

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

i✏ i✏ i✏

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
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s-channel cut (diagrammatic)

Bethe-Salpeter kernel
<latexit sha1_base64="MkeWX19ma2SlpvksYEHowYYB3hU=">AAACCHicdVDLSsNAFJ3UV62vqEsXDhbBRQlpLdUuhKIblxXsA5JQJtNJO3QyCTMTIYQu3fgrblwo4tZPcOffOH0IPg8MHM695869x48Zlcq2343cwuLS8kp+tbC2vrG5ZW7vtGWUCExaOGKR6PpIEkY5aSmqGOnGgqDQZ6Tjjy4m9c4NEZJG/FqlMfFCNOA0oBgpLfXM/TPoUq6gk7kygNrJSm4JIo5Yqigeez2zaFuVeq1yXIe/SdmypyiCOZo9883tRzgJCVeYISmdsh0rL0NCj2NkXHATSWKER2hAHE05Con0sukhY3iolT4MIqGfXmqqfnVkKJQyDX3dGSI1lD9rE/GvmpOo4NTLKI8TRTiefRQkDKoITlKBfSoIVizVBGFB9a4QD5FAWOnsCjqEz0vh/6Rdsco1q3pVLTbO53HkwR44AEegDE5AA1yCJmgBDG7BPXgET8ad8WA8Gy+z1pwx9+yCbzBePwDED5k9</latexit>

=

Z
[real, analytic]

for (2MN)2 < s < (2MN + mπ)2
i✏ i✏

<latexit sha1_base64="sPfu7q4ADnJn1I9Mj6+nCe1rJ4A=">AAAB/HicbVDLSgNBEJyNrxhfqzl6GQyCp7Arol6EEC8eo5gHbEKYnXSSIbMPZnrFsMRf8eJBEa9+iDf/xkmyB00saCiquunu8mMpNDrOt5VbWV1b38hvFra2d3b37P2Dho4SxaHOIxmpls80SBFCHQVKaMUKWOBLaPqj66nffAClRRTe4ziGTsAGoegLztBIXbt4RdsIj5jewYS2q2JAPdq1S07ZmYEuEzcjJZKh1rW/2r2IJwGEyCXT2nOdGDspUyi4hEmhnWiIGR+xAXiGhiwA3Ulnx0/osVF6tB8pUyHSmfp7ImWB1uPAN50Bw6Fe9Kbif56XYP+yk4owThBCPl/UTyTFiE6ToD2hgKMcG8K4EuZWyodMMY4mr4IJwV18eZk0Tsvuefns9qxUqWZx5MkhOSInxCUXpEJuSI3UCSdj8kxeyZv1ZL1Y79bHvDVnZTNF8gfW5w8biZPI</latexit>

= Re
h <latexit sha1_base64="Mw4++EeeFSTs+sI4jQAzqBrYHvA=">AAACB3icbVDLSsNAFJ3UV62vqEtBBosgKCWRoi5L3eiugn1AEspkOm2HTh7M3IgldOfGX3HjQhG3/oI7/8ZpmoVWD1w4nHMv997jx4IrsKwvo7CwuLS8Ulwtra1vbG6Z2zstFSWSsiaNRCQ7PlFM8JA1gYNgnVgyEviCtf3R5dRv3zGpeBTewjhmXkAGIe9zSkBLXXPfrfMB9vAx5tg9wS6we0ivgwnOdKdrlq2KlQH/JXZOyihHo2t+ur2IJgELgQqilGNbMXgpkcCpYJOSmygWEzoiA+ZoGpKAKS/N/pjgQ630cD+SukLAmfpzIiWBUuPA150BgaGa96bif56TQP/CS3kYJ8BCOlvUTwSGCE9DwT0uGQUx1oRQyfWtmA6JJBR0dCUdgj3/8l/SOq3YZ5XqTbVcq+dxFNEeOkBHyEbnqIauUAM1EUUP6Am9oFfj0Xg23oz3WWvByGd20S8YH9+UfZc/</latexit>i

+ i Im
h

i✏

<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i

= fully dressed

Framework for generic, EFT independent, 
all-orders diagrammatic relations

M(s) ⌘ <latexit sha1_base64="JXzBjyZgmsI8ags2tosNzBng8sY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66LqX1Zr97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALFFjzg=</latexit>· · ·<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

<latexit sha1_base64="AqzSGyfqR8q5GSvZHMT6wvDO7cw=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyWRom6Eohs3QgX7gDaUyXTSDp1MwsykUEL/xI0LRdz6J+78GydtFtp6YOBwzr3cM8ePOVPacb6twtr6xuZWcbu0s7u3f2AfHrVUlEhCmyTikez4WFHOBG1qpjntxJLi0Oe07Y/vMr89oVKxSDzpaUy9EA8FCxjB2kh92+6FWI8I5uihos7RDerbZafqzIFWiZuTMuRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTmelXqJojMkYD2nXUIFDqrx0nnyGzowyQEEkzRMazdXfGykOlZqGvpnMcqplLxP/87qJDq69lIk40VSQxaEg4UhHKKsBDZikRPOpIZhIZrIiMsISE23KKpkS3OUvr5LWRdW9rNYea+X6bV5HEU7gFCrgwhXU4R4a0AQCE3iGV3izUuvFerc+FqMFK985hj+wPn8Aan+SOA==</latexit>

M(s) =

propagating hadrons

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

i✏ i✏ i✏

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
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s-channel cut (diagrammatic)

Bethe-Salpeter kernel
<latexit sha1_base64="MkeWX19ma2SlpvksYEHowYYB3hU=">AAACCHicdVDLSsNAFJ3UV62vqEsXDhbBRQlpLdUuhKIblxXsA5JQJtNJO3QyCTMTIYQu3fgrblwo4tZPcOffOH0IPg8MHM695869x48Zlcq2343cwuLS8kp+tbC2vrG5ZW7vtGWUCExaOGKR6PpIEkY5aSmqGOnGgqDQZ6Tjjy4m9c4NEZJG/FqlMfFCNOA0oBgpLfXM/TPoUq6gk7kygNrJSm4JIo5Yqigeez2zaFuVeq1yXIe/SdmypyiCOZo9883tRzgJCVeYISmdsh0rL0NCj2NkXHATSWKER2hAHE05Con0sukhY3iolT4MIqGfXmqqfnVkKJQyDX3dGSI1lD9rE/GvmpOo4NTLKI8TRTiefRQkDKoITlKBfSoIVizVBGFB9a4QD5FAWOnsCjqEz0vh/6Rdsco1q3pVLTbO53HkwR44AEegDE5AA1yCJmgBDG7BPXgET8ad8WA8Gy+z1pwx9+yCbzBePwDED5k9</latexit>

=

Z
[real, analytic]

for (2MN)2 < s < (2MN + mπ)2

<latexit sha1_base64="Mw4++EeeFSTs+sI4jQAzqBrYHvA=">AAACB3icbVDLSsNAFJ3UV62vqEtBBosgKCWRoi5L3eiugn1AEspkOm2HTh7M3IgldOfGX3HjQhG3/oI7/8ZpmoVWD1w4nHMv997jx4IrsKwvo7CwuLS8Ulwtra1vbG6Z2zstFSWSsiaNRCQ7PlFM8JA1gYNgnVgyEviCtf3R5dRv3zGpeBTewjhmXkAGIe9zSkBLXXPfrfMB9vAx5tg9wS6we0ivgwnOdKdrlq2KlQH/JXZOyihHo2t+ur2IJgELgQqilGNbMXgpkcCpYJOSmygWEzoiA+ZoGpKAKS/N/pjgQ630cD+SukLAmfpzIiWBUuPA150BgaGa96bif56TQP/CS3kYJ8BCOlvUTwSGCE9DwT0uGQUx1oRQyfWtmA6JJBR0dCUdgj3/8l/SOq3YZ5XqTbVcq+dxFNEeOkBHyEbnqIauUAM1EUUP6Am9oFfj0Xg23oz3WWvByGd20S8YH9+UfZc/</latexit>i
+ i Im

h

i✏

<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i
<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

<latexit sha1_base64="+eDc9IIQt/ud/sGiKW0mZra1NeI="></latexit>

�iIm

Z

k

B(k)2

(2!k)[(P � k)2 �M2
N + i✏]

= i⇡

Z

k

�
�
(P � k)2 �m2

�

2!k
B`m(|kcm|)2

<latexit sha1_base64="WdOUR+Dkyq1HBth3w2jzRVm7vHU=">AAACFHicbZDLSgMxFIYzXmu9jbp0EyxCRSgzUtSNUOrGZQV7gc4wZNJMG5pkhiQjlKEP4cZXceNCEbcu3Pk2pu0sbOuBwMf/n8PJ+cOEUaUd58daWV1b39gsbBW3d3b39u2Dw5aKU4lJE8cslp0QKcKoIE1NNSOdRBLEQ0ba4fB24rcfiVQ0Fg96lBCfo76gEcVIGymwz29gPcg8whjk47I6gx6k0JODeMZzXmCXnIozLbgMbg4lkFcjsL+9XoxTToTGDCnVdZ1E+xmSmmJGxkUvVSRBeIj6pGtQIE6Un02PGsNTo/RgFEvzhIZT9e9EhrhSIx6aTo70QC16E/E/r5vq6NrPqEhSTQSeLYpSBnUMJwnBHpUEazYygLCk5q8QD5BEWJsciyYEd/HkZWhdVNzLSvW+WqrV8zgK4BicgDJwwRWogTvQAE2AwRN4AW/g3Xq2Xq0P63PWumLlM0dgrqyvX2fcm+8=</latexit>

= B`m(s) i⇢(s) B`m(s) <latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="3g1GGwzZTj9xheoIYaKfkar2HJM=">AAACDXicbVC7TsMwFHXKq5RXgJHFoiCVgSqpKmCsYGEBFYk+pCZEjuu0Vp042A5SFfUHWPgVFgYQYmVn429w2wzQciRLR+fcq+tz/JhRqSzr28gtLC4tr+RXC2vrG5tb5vZOU/JEYNLAnHHR9pEkjEakoahipB0LgkKfkZY/uBj7rQciJOXRrRrGxA1RL6IBxUhpyTMPKHREn5fkEXRiwWPFoSPvhUolPIZVeOVd31VGnlm0ytYEcJ7YGSmCDHXP/HK6HCchiRRmSMqObcXKTZFQFDMyKjiJJDHCA9QjHU0jFBLpppM0I3iolS4MuNAvUnCi/t5IUSjlMPT1ZIhUX856Y/E/r5Oo4MxNaRQnikR4eihIGNSZx9XALhUEKzbUBGFB9V8h7iOBsNIFFnQJ9mzkedKslO2TcvWmWqydZ3XkwR7YByVgg1NQA5egDhoAg0fwDF7Bm/FkvBjvxsd0NGdkO7vgD4zPH9yQmio=</latexit>

i⇢(s) /
q
s� 4M2

N

imaginary part is set exactly on-shell

= fully dressed

Framework for generic, EFT independent, 
all-orders diagrammatic relations

M(s) ⌘ <latexit sha1_base64="JXzBjyZgmsI8ags2tosNzBng8sY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66LqX1Zr97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALFFjzg=</latexit>· · ·<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

<latexit sha1_base64="AqzSGyfqR8q5GSvZHMT6wvDO7cw=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyWRom6Eohs3QgX7gDaUyXTSDp1MwsykUEL/xI0LRdz6J+78GydtFtp6YOBwzr3cM8ePOVPacb6twtr6xuZWcbu0s7u3f2AfHrVUlEhCmyTikez4WFHOBG1qpjntxJLi0Oe07Y/vMr89oVKxSDzpaUy9EA8FCxjB2kh92+6FWI8I5uihos7RDerbZafqzIFWiZuTMuRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTmelXqJojMkYD2nXUIFDqrx0nnyGzowyQEEkzRMazdXfGykOlZqGvpnMcqplLxP/87qJDq69lIk40VSQxaEg4UhHKKsBDZikRPOpIZhIZrIiMsISE23KKpkS3OUvr5LWRdW9rNYea+X6bV5HEU7gFCrgwhXU4R4a0AQCE3iGV3izUuvFerc+FqMFK985hj+wPn8Aan+SOA==</latexit>

M(s) =

propagating hadrons

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

i✏ i✏ i✏

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

i✏ i✏

<latexit sha1_base64="sPfu7q4ADnJn1I9Mj6+nCe1rJ4A=">AAAB/HicbVDLSgNBEJyNrxhfqzl6GQyCp7Arol6EEC8eo5gHbEKYnXSSIbMPZnrFsMRf8eJBEa9+iDf/xkmyB00saCiquunu8mMpNDrOt5VbWV1b38hvFra2d3b37P2Dho4SxaHOIxmpls80SBFCHQVKaMUKWOBLaPqj66nffAClRRTe4ziGTsAGoegLztBIXbt4RdsIj5jewYS2q2JAPdq1S07ZmYEuEzcjJZKh1rW/2r2IJwGEyCXT2nOdGDspUyi4hEmhnWiIGR+xAXiGhiwA3Ulnx0/osVF6tB8pUyHSmfp7ImWB1uPAN50Bw6Fe9Kbif56XYP+yk4owThBCPl/UTyTFiE6ToD2hgKMcG8K4EuZWyodMMY4mr4IJwV18eZk0Tsvuefns9qxUqWZx5MkhOSInxCUXpEJuSI3UCSdj8kxeyZv1ZL1Y79bHvDVnZTNF8gfW5w8biZPI</latexit>

= Re
h <latexit sha1_base64="Mw4++EeeFSTs+sI4jQAzqBrYHvA=">AAACB3icbVDLSsNAFJ3UV62vqEtBBosgKCWRoi5L3eiugn1AEspkOm2HTh7M3IgldOfGX3HjQhG3/oI7/8ZpmoVWD1w4nHMv997jx4IrsKwvo7CwuLS8Ulwtra1vbG6Z2zstFSWSsiaNRCQ7PlFM8JA1gYNgnVgyEviCtf3R5dRv3zGpeBTewjhmXkAGIe9zSkBLXXPfrfMB9vAx5tg9wS6we0ivgwnOdKdrlq2KlQH/JXZOyihHo2t+ur2IJgELgQqilGNbMXgpkcCpYJOSmygWEzoiA+ZoGpKAKS/N/pjgQ630cD+SukLAmfpzIiWBUuPA150BgaGa96bif56TQP/CS3kYJ8BCOlvUTwSGCE9DwT0uGQUx1oRQyfWtmA6JJBR0dCUdgj3/8l/SOq3YZ5XqTbVcq+dxFNEeOkBHyEbnqIauUAM1EUUP6Am9oFfj0Xg23oz3WWvByGd20S8YH9+UfZc/</latexit>i

+ i Im
h

i✏

<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i

<latexit sha1_base64="/MTJag68ierebxrsp6TINfxoiwY="></latexit>

⇢(s) =

p
1� 4M2

N/s

32⇡

<latexit sha1_base64="ELkFXhss4kxiQbSz/qBBMxDp8fQ="></latexit>

k2
cm

!
= s/4�M2

N ⌘ p(s)2
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s-channel cut (diagrammatic)
<latexit sha1_base64="AqzSGyfqR8q5GSvZHMT6wvDO7cw=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyWRom6Eohs3QgX7gDaUyXTSDp1MwsykUEL/xI0LRdz6J+78GydtFtp6YOBwzr3cM8ePOVPacb6twtr6xuZWcbu0s7u3f2AfHrVUlEhCmyTikez4WFHOBG1qpjntxJLi0Oe07Y/vMr89oVKxSDzpaUy9EA8FCxjB2kh92+6FWI8I5uihos7RDerbZafqzIFWiZuTMuRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTmelXqJojMkYD2nXUIFDqrx0nnyGzowyQEEkzRMazdXfGykOlZqGvpnMcqplLxP/87qJDq69lIk40VSQxaEg4UhHKKsBDZikRPOpIZhIZrIiMsISE23KKpkS3OUvr5LWRdW9rNYea+X6bV5HEU7gFCrgwhXU4R4a0AQCE3iGV3izUuvFerc+FqMFK985hj+wPn8Aan+SOA==</latexit>

M(s) =

Bethe-Salpeter kernel
<latexit sha1_base64="MkeWX19ma2SlpvksYEHowYYB3hU=">AAACCHicdVDLSsNAFJ3UV62vqEsXDhbBRQlpLdUuhKIblxXsA5JQJtNJO3QyCTMTIYQu3fgrblwo4tZPcOffOH0IPg8MHM695869x48Zlcq2343cwuLS8kp+tbC2vrG5ZW7vtGWUCExaOGKR6PpIEkY5aSmqGOnGgqDQZ6Tjjy4m9c4NEZJG/FqlMfFCNOA0oBgpLfXM/TPoUq6gk7kygNrJSm4JIo5Yqigeez2zaFuVeq1yXIe/SdmypyiCOZo9883tRzgJCVeYISmdsh0rL0NCj2NkXHATSWKER2hAHE05Con0sukhY3iolT4MIqGfXmqqfnVkKJQyDX3dGSI1lD9rE/GvmpOo4NTLKI8TRTiefRQkDKoITlKBfSoIVizVBGFB9a4QD5FAWOnsCjqEz0vh/6Rdsco1q3pVLTbO53HkwR44AEegDE5AA1yCJmgBDG7BPXgET8ad8WA8Gy+z1pwx9+yCbzBePwDED5k9</latexit>

=

Z
[real, analytic]

for (2MN)2 < s < (2MN + mπ)2

= fully dressed

Framework for generic, EFT independent, 
all-orders diagrammatic relations

propagating hadrons

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

i✏ i✏ i✏
M(s) ⌘<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

i✏

<latexit sha1_base64="sPfu7q4ADnJn1I9Mj6+nCe1rJ4A=">AAAB/HicbVDLSgNBEJyNrxhfqzl6GQyCp7Arol6EEC8eo5gHbEKYnXSSIbMPZnrFsMRf8eJBEa9+iDf/xkmyB00saCiquunu8mMpNDrOt5VbWV1b38hvFra2d3b37P2Dho4SxaHOIxmpls80SBFCHQVKaMUKWOBLaPqj66nffAClRRTe4ziGTsAGoegLztBIXbt4RdsIj5jewYS2q2JAPdq1S07ZmYEuEzcjJZKh1rW/2r2IJwGEyCXT2nOdGDspUyi4hEmhnWiIGR+xAXiGhiwA3Ulnx0/osVF6tB8pUyHSmfp7ImWB1uPAN50Bw6Fe9Kbif56XYP+yk4owThBCPl/UTyTFiE6ToD2hgKMcG8K4EuZWyodMMY4mr4IJwV18eZk0Tsvuefns9qxUqWZx5MkhOSInxCUXpEJuSI3UCSdj8kxeyZv1ZL1Y79bHvDVnZTNF8gfW5w8biZPI</latexit>

= Re
h

<latexit sha1_base64="3g1GGwzZTj9xheoIYaKfkar2HJM=">AAACDXicbVC7TsMwFHXKq5RXgJHFoiCVgSqpKmCsYGEBFYk+pCZEjuu0Vp042A5SFfUHWPgVFgYQYmVn429w2wzQciRLR+fcq+tz/JhRqSzr28gtLC4tr+RXC2vrG5tb5vZOU/JEYNLAnHHR9pEkjEakoahipB0LgkKfkZY/uBj7rQciJOXRrRrGxA1RL6IBxUhpyTMPKHREn5fkEXRiwWPFoSPvhUolPIZVeOVd31VGnlm0ytYEcJ7YGSmCDHXP/HK6HCchiRRmSMqObcXKTZFQFDMyKjiJJDHCA9QjHU0jFBLpppM0I3iolS4MuNAvUnCi/t5IUSjlMPT1ZIhUX856Y/E/r5Oo4MxNaRQnikR4eihIGNSZx9XALhUEKzbUBGFB9V8h7iOBsNIFFnQJ9mzkedKslO2TcvWmWqydZ3XkwR7YByVgg1NQA5egDhoAg0fwDF7Bm/FkvBjvxsd0NGdkO7vgD4zPH9yQmio=</latexit>

i⇢(s) /
q
s� 4M2

N

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

imaginary part is set exactly on-shell

<latexit sha1_base64="/MTJag68ierebxrsp6TINfxoiwY="></latexit>

⇢(s) =

p
1� 4M2

N/s

32⇡

<latexit sha1_base64="ELkFXhss4kxiQbSz/qBBMxDp8fQ="></latexit>

k2
cm

!
= s/4�M2

N ⌘ p(s)2
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s-channel cut (diagrammatic)
<latexit sha1_base64="AqzSGyfqR8q5GSvZHMT6wvDO7cw=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyWRom6Eohs3QgX7gDaUyXTSDp1MwsykUEL/xI0LRdz6J+78GydtFtp6YOBwzr3cM8ePOVPacb6twtr6xuZWcbu0s7u3f2AfHrVUlEhCmyTikez4WFHOBG1qpjntxJLi0Oe07Y/vMr89oVKxSDzpaUy9EA8FCxjB2kh92+6FWI8I5uihos7RDerbZafqzIFWiZuTMuRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTmelXqJojMkYD2nXUIFDqrx0nnyGzowyQEEkzRMazdXfGykOlZqGvpnMcqplLxP/87qJDq69lIk40VSQxaEg4UhHKKsBDZikRPOpIZhIZrIiMsISE23KKpkS3OUvr5LWRdW9rNYea+X6bV5HEU7gFCrgwhXU4R4a0AQCE3iGV3izUuvFerc+FqMFK985hj+wPn8Aan+SOA==</latexit>

M(s) =

Bethe-Salpeter kernel
<latexit sha1_base64="MkeWX19ma2SlpvksYEHowYYB3hU=">AAACCHicdVDLSsNAFJ3UV62vqEsXDhbBRQlpLdUuhKIblxXsA5JQJtNJO3QyCTMTIYQu3fgrblwo4tZPcOffOH0IPg8MHM695869x48Zlcq2343cwuLS8kp+tbC2vrG5ZW7vtGWUCExaOGKR6PpIEkY5aSmqGOnGgqDQZ6Tjjy4m9c4NEZJG/FqlMfFCNOA0oBgpLfXM/TPoUq6gk7kygNrJSm4JIo5Yqigeez2zaFuVeq1yXIe/SdmypyiCOZo9883tRzgJCVeYISmdsh0rL0NCj2NkXHATSWKER2hAHE05Con0sukhY3iolT4MIqGfXmqqfnVkKJQyDX3dGSI1lD9rE/GvmpOo4NTLKI8TRTiefRQkDKoITlKBfSoIVizVBGFB9a4QD5FAWOnsCjqEz0vh/6Rdsco1q3pVLTbO53HkwR44AEegDE5AA1yCJmgBDG7BPXgET8ad8WA8Gy+z1pwx9+yCbzBePwDED5k9</latexit>

=

Z
[real, analytic]

for (2MN)2 < s < (2MN + mπ)2

= fully dressed

Framework for generic, EFT independent, 
all-orders diagrammatic relations

propagating hadrons

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

i✏ i✏ i✏
M(s) ⌘<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

i✏

<latexit sha1_base64="sPfu7q4ADnJn1I9Mj6+nCe1rJ4A=">AAAB/HicbVDLSgNBEJyNrxhfqzl6GQyCp7Arol6EEC8eo5gHbEKYnXSSIbMPZnrFsMRf8eJBEa9+iDf/xkmyB00saCiquunu8mMpNDrOt5VbWV1b38hvFra2d3b37P2Dho4SxaHOIxmpls80SBFCHQVKaMUKWOBLaPqj66nffAClRRTe4ziGTsAGoegLztBIXbt4RdsIj5jewYS2q2JAPdq1S07ZmYEuEzcjJZKh1rW/2r2IJwGEyCXT2nOdGDspUyi4hEmhnWiIGR+xAXiGhiwA3Ulnx0/osVF6tB8pUyHSmfp7ImWB1uPAN50Bw6Fe9Kbif56XYP+yk4owThBCPl/UTyTFiE6ToD2hgKMcG8K4EuZWyodMMY4mr4IJwV18eZk0Tsvuefns9qxUqWZx5MkhOSInxCUXpEJuSI3UCSdj8kxeyZv1ZL1Y79bHvDVnZTNF8gfW5w8biZPI</latexit>

= Re
h

<latexit sha1_base64="3g1GGwzZTj9xheoIYaKfkar2HJM=">AAACDXicbVC7TsMwFHXKq5RXgJHFoiCVgSqpKmCsYGEBFYk+pCZEjuu0Vp042A5SFfUHWPgVFgYQYmVn429w2wzQciRLR+fcq+tz/JhRqSzr28gtLC4tr+RXC2vrG5tb5vZOU/JEYNLAnHHR9pEkjEakoahipB0LgkKfkZY/uBj7rQciJOXRrRrGxA1RL6IBxUhpyTMPKHREn5fkEXRiwWPFoSPvhUolPIZVeOVd31VGnlm0ytYEcJ7YGSmCDHXP/HK6HCchiRRmSMqObcXKTZFQFDMyKjiJJDHCA9QjHU0jFBLpppM0I3iolS4MuNAvUnCi/t5IUSjlMPT1ZIhUX856Y/E/r5Oo4MxNaRQnikR4eihIGNSZx9XALhUEKzbUBGFB9V8h7iOBsNIFFnQJ9mzkedKslO2TcvWmWqydZ3XkwR7YByVgg1NQA5egDhoAg0fwDF7Bm/FkvBjvxsd0NGdkO7vgD4zPH9yQmio=</latexit>
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q
s� 4M2

N

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v. <latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v. <latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.

<latexit sha1_base64="lVov2O2VpEIu95pZRPV9rptO9sw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9mVol6EUi8eK9gP2C4lm2bb0GyyJlmhLP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXphwpo3rfjuFtfWNza3idmlnd2//oHx41NYyVYS2iORSdUOsKWeCtgwznHYTRXEcctoJx7czv/NElWZSPJhJQoMYDwWLGMHGSt0b1GuwIfL75YpbdedAq8TLSQVyNPvlr95AkjSmwhCOtfY9NzFBhpVhhNNpqZdqmmAyxkPqWypwTHWQze+dojOrDFAklS1h0Fz9PZHhWOtJHNrOGJuRXvZm4n+en5roOsiYSFJDBVksilKOjESz59GAKUoMn1iCiWL2VkRGWGFibEQlG4K3/PIqaV9Uvctq7b5WqTfyOIpwAqdwDh5cQR3uoAktIMDhGV7hzXl0Xpx352PRWnDymWP4A+fzB69pjxk=</latexit>

=
h <latexit sha1_base64="xwuZPQP88p5buCICImSxRi6URCA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMdSLx4r2A9oQ9lsJ+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1FipQ/oNPiL+oFxxq+4CZJ14OalAjuag/NUfxiyNUBomqNY9z02Mn1FlOBM4K/VTjQllEzrCnqWSRqj9bHHujFxYZUjCWNmShizU3xMZjbSeRoHtjKgZ61VvLv7n9VIT3voZl0lqULLlojAVxMRk/jsZcoXMiKkllClubyVsTBVlxiZUsiF4qy+vk/ZV1buu1h5qlXojj6MIZ3AOl+DBDdThHprQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwAvYo7U</latexit>idefines the K matrix

<latexit sha1_base64="vAZxlgraxJzDQNcADGio4+r6KLM=">AAAB9HicbVDLSsNAFL2pr1pfVZduBotQNyWRoi6LbgQ3FewD2lAm00k7dDKJM5NCCf0ONy4UcevHuPNvnKRZaOuBgcM593LPHC/iTGnb/rYKa+sbm1vF7dLO7t7+QfnwqK3CWBLaIiEPZdfDinImaEszzWk3khQHHqcdb3Kb+p0plYqF4lHPIuoGeCSYzwjWRnL7AdZjgjm6r6rzQbli1+wMaJU4OalAjuag/NUfhiQOqNCEY6V6jh1pN8FSM8LpvNSPFY0wmeAR7RkqcECVm2Sh5+jMKEPkh9I8oVGm/t5IcKDULPDMZBpSLXup+J/Xi7V/7SZMRLGmgiwO+TFHOkRpA2jIJCWazwzBRDKTFZExlpho01PJlOAsf3mVtC9qzmWt/lCvNG7yOopwAqdQBQeuoAF30IQWEHiCZ3iFN2tqvVjv1sditGDlO8fwB9bnD7VfkWo=</latexit>

K(s)

<latexit sha1_base64="G+uUPW88CJnAVV298gmy//ZHmAw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquFPVY6sVjBfsB26Vk02wbmk3WJCuUpX/CiwdFvPp3vPlvTNs9aOuDgcd7M8zMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+P2lqmitAWkVyqbog15UzQlmGG026iKI5DTjvh+Hbmd56o0kyKBzNJaBDjoWARI9hYqXuBeg02RH6/XHGr7hxolXg5qUCOZr/81RtIksZUGMKx1r7nJibIsDKMcDot9VJNE0zGeEh9SwWOqQ6y+b1TdGaVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/zUxPdBBkTSWqoIItFUcqRkWj2PBowRYnhE0swUczeisgIK0yMjahkQ/CWX14l7cuqd1Wt3dcq9UYeRxFO4BTOwYNrqMMdNKEFBDg8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AJOjjwc=</latexit>

+
h

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="oRXt8C9GXI8o43gZXPBBLEXZdoo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHiXlep9tVy7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9uy4+X</latexit>

+ · · ·
<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i <latexit sha1_base64="G+uUPW88CJnAVV298gmy//ZHmAw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquFPVY6sVjBfsB26Vk02wbmk3WJCuUpX/CiwdFvPp3vPlvTNs9aOuDgcd7M8zMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+P2lqmitAWkVyqbog15UzQlmGG026iKI5DTjvh+Hbmd56o0kyKBzNJaBDjoWARI9hYqXuBeg02RH6/XHGr7hxolXg5qUCOZr/81RtIksZUGMKx1r7nJibIsDKMcDot9VJNE0zGeEh9SwWOqQ6y+b1TdGaVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/zUxPdBBkTSWqoIItFUcqRkWj2PBowRYnhE0swUczeisgIK0yMjahkQ/CWX14l7cuqd1Wt3dcq9UYeRxFO4BTOwYNrqMMdNKEFBDg8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AJOjjwc=</latexit>

+
h

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="oRXt8C9GXI8o43gZXPBBLEXZdoo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHiXlep9tVy7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9uy4+X</latexit>

+ · · ·
<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i

<latexit sha1_base64="3g1GGwzZTj9xheoIYaKfkar2HJM=">AAACDXicbVC7TsMwFHXKq5RXgJHFoiCVgSqpKmCsYGEBFYk+pCZEjuu0Vp042A5SFfUHWPgVFgYQYmVn429w2wzQciRLR+fcq+tz/JhRqSzr28gtLC4tr+RXC2vrG5tb5vZOU/JEYNLAnHHR9pEkjEakoahipB0LgkKfkZY/uBj7rQciJOXRrRrGxA1RL6IBxUhpyTMPKHREn5fkEXRiwWPFoSPvhUolPIZVeOVd31VGnlm0ytYEcJ7YGSmCDHXP/HK6HCchiRRmSMqObcXKTZFQFDMyKjiJJDHCA9QjHU0jFBLpppM0I3iolS4MuNAvUnCi/t5IUSjlMPT1ZIhUX856Y/E/r5Oo4MxNaRQnikR4eihIGNSZx9XALhUEKzbUBGFB9V8h7iOBsNIFFnQJ9mzkedKslO2TcvWmWqydZ3XkwR7YByVgg1NQA5egDhoAg0fwDF7Bm/FkvBjvxsd0NGdkO7vgD4zPH9yQmio=</latexit>

i⇢(s) /
q
s� 4M2

N

<latexit sha1_base64="Yfqxpr3Ntboc+eE8uNQ+90cEUJU="></latexit>

= K(s) +K(s)i⇢(s)K(s) + · · · = 1

K(s)�1 � i⇢(s)

imaginary part is set exactly on-shell

<latexit sha1_base64="/MTJag68ierebxrsp6TINfxoiwY="></latexit>

⇢(s) =

p
1� 4M2

N/s

32⇡

<latexit sha1_base64="ELkFXhss4kxiQbSz/qBBMxDp8fQ="></latexit>

k2
cm

!
= s/4�M2

N ⌘ p(s)2

18



Continuation below threshold
<latexit sha1_base64="/MTJag68ierebxrsp6TINfxoiwY="></latexit>

⇢(s) =

p
1� 4M2

N/s

32⇡

<latexit sha1_base64="T5XNUbZxLoG/vTSOkUeHOHudRfk=">AAAB/3icbVDLSgNBEJyNrxhfq4IXL4NB8GLcDUG9CEEvXpQI5gHJusxOJsmQ2YczvUJYc/BXvHhQxKu/4c2/cZLsQRMLGoqqbrq7vEhwBZb1bWTm5hcWl7LLuZXVtfUNc3OrpsJYUlaloQhlwyOKCR6wKnAQrBFJRnxPsLrXvxj59QcmFQ+DWxhEzPFJN+AdTgloyTV3InyGW+peQqKOSvgQX7nXd8Wha+atgjUGniV2SvIoRcU1v1rtkMY+C4AKolTTtiJwEiKBU8GGuVasWERon3RZU9OA+Ew5yfj+Id7XSht3QqkrADxWf08kxFdq4Hu60yfQU9PeSPzPa8bQOXUSHkQxsIBOFnVigSHEozBwm0tGQQw0IVRyfSumPSIJBR1ZTodgT788S2rFgn1cKN2U8uXzNI4s2kV76ADZ6ASV0SWqoCqi6BE9o1f0ZjwZL8a78TFpzRjpzDb6A+PzB10QlGg=</latexit>

p =
q

s/4�M2
N

 has a smooth continuation below thresholdp cot δ(p)

<latexit sha1_base64="jhoCyIhSZnTaW4HhBzR1UF+vqyU=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPRi8cK9gOaUDabTbt0sxt3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8MBXcgOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTlLWoEkp3Q2KY4JK1gINg3VQzkoSCdcLR3czvjJk2XMlHmKQsSMhA8phTAlYKUuxTBdiPmADSr9bcujsHXiVeQWqoQLNf/fIjRbOESaCCGNPz3BSCnGjgVLBpxc8MSwkdkQHrWSpJwkyQz4+e4jOrRDhW2pYEPFd/T+QkMWaShLYzITA0y95M/M/rZRDfBDmXaQZM0sWiOBMYFJ4lgCOuGQUxsYRQze2tmA6JJhRsThUbgrf88ippX9S9q/rlw2WtcVvEUUYn6BSdIw9dowa6R03UQhQ9oWf0it6csfPivDsfi9aSU8wcoz9wPn8AMNCRvQ==</latexit>

p cot �

<latexit sha1_base64="efXjMi7POo+Rl0B6LGqHo2+Isu8=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx4xyiOBlcwOszBhdnYz02tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1gOOE+xEdKBEKRtFK98ljpVcsuWV3DrJKvIyUIEO9V/zq9mOWRlwhk9SYjucm6E+oRsEknxa6qeEJZSM64B1LFY248SfzU6fkzCp9EsbalkIyV39PTGhkzDgKbGdEcWiWvZn4n9dJMbzyJ0IlKXLFFovCVBKMyexv0heaM5RjSyjTwt5K2JBqytCmU7AheMsvr5JmpexdlKt31VLtOosjDydwCufgwSXU4Bbq0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz8CbY2h</latexit>

p2

example:  p cot δ(p) = C0 = − 1/a
For  we must choose a Riemann sheetip

<latexit sha1_base64="PDUOgkmUOx1NXgEHa0l68R67+K0="></latexit>

M(s) =
1

K(s)�1 � i⇢(s)
=

16⇡
p
s

p cot �(p)� ip

19



Continuation below threshold
<latexit sha1_base64="/MTJag68ierebxrsp6TINfxoiwY="></latexit>

⇢(s) =

p
1� 4M2

N/s

32⇡

<latexit sha1_base64="T5XNUbZxLoG/vTSOkUeHOHudRfk=">AAAB/3icbVDLSgNBEJyNrxhfq4IXL4NB8GLcDUG9CEEvXpQI5gHJusxOJsmQ2YczvUJYc/BXvHhQxKu/4c2/cZLsQRMLGoqqbrq7vEhwBZb1bWTm5hcWl7LLuZXVtfUNc3OrpsJYUlaloQhlwyOKCR6wKnAQrBFJRnxPsLrXvxj59QcmFQ+DWxhEzPFJN+AdTgloyTV3InyGW+peQqKOSvgQX7nXd8Wha+atgjUGniV2SvIoRcU1v1rtkMY+C4AKolTTtiJwEiKBU8GGuVasWERon3RZU9OA+Ew5yfj+Id7XSht3QqkrADxWf08kxFdq4Hu60yfQU9PeSPzPa8bQOXUSHkQxsIBOFnVigSHEozBwm0tGQQw0IVRyfSumPSIJBR1ZTodgT788S2rFgn1cKN2U8uXzNI4s2kV76ADZ6ASV0SWqoCqi6BE9o1f0ZjwZL8a78TFpzRjpzDb6A+PzB10QlGg=</latexit>

p =
q

s/4�M2
N

<latexit sha1_base64="oh5SUsIke1X2tYX4khVb6B7wwlY=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIqCcpetFbBfsBaSib7aZdutmE3YlaYn+KFw+KePWXePPfuG1z0NYHA4/3ZpiZFySCa3Ccb6uwtLyyulZcL21sbm3v2OXdpo5TRVmDxiJW7YBoJrhkDeAgWDtRjESBYK1geDXxW/dMaR7LOxglzI9IX/KQUwJG6trlDrBHyG6isZf4+AI7uGtXnKozBV4kbk4qKEe9a391ejFNIyaBCqK15zoJ+BlRwKlg41In1SwhdEj6zDNUkohpP5uePsaHRunhMFamJOCp+nsiI5HWoygwnRGBgZ73JuJ/npdCeO5nXCYpMElni8JUYIjxJAfc44pRECNDCFXc3IrpgChCwaRVMiG48y8vkuZx1T2tntyeVGqXeRxFtI8O0BFy0RmqoWtURw1E0QN6Rq/ozXqyXqx362PWWrDymT30B9bnD++1kyM=</latexit>

Im[p] > 0

 has a smooth continuation below thresholdp cot δ(p)

<latexit sha1_base64="0pqk776FhmYvnLyzOhVeHGVt7Lw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF71FMA/YLGF2MpuMmccyMyuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KU86M9f1vr7Cyura+UdwsbW3v7O6V9w+aRmWa0AZRXOl2jA3lTNKGZZbTdqopFjGnrXh4M/VbT1QbpuSDHaU0ErgvWcIItk5qdu5EaKJuueJX/RnQMglyUoEc9W75q9NTJBNUWsKxMWHgpzYaY20Z4XRS6mSGppgMcZ+GjkosqInGs2sn6MQpPZQo7UpaNFN/T4yxMGYkYtcpsB2YRW8q/ueFmU2uojGTaWapJPNFScaRVWj6OuoxTYnlI0cw0czdisgAa0ysC6jkQggWX14mzbNqcFE9vz+v1K7zOIpwBMdwCgFcQg1uoQ4NIPAIz/AKb57yXrx372PeWvDymUP4A+/zB1Xfjvw=</latexit>

=[s]

<latexit sha1_base64="ZkVpAMZgjdH2wvda0iw0LZ1o+tc=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMV+wFpKJvtpF272Q27G6GU/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ncLK6tr6RnGztLW9s7tX3j9oapkpig0quVTtiGjkTGDDMMOxnSokScSxFQ1vpn7rCZVmUjyYUYphQvqCxYwSY6Vm5x4DHXbLFa/qzeAuEz8nFchR75a/Oj1JswSFoZxoHfheasIxUYZRjpNSJ9OYEjokfQwsFSRBHY5n107cE6v03FgqW8K4M/X3xJgkWo+SyHYmxAz0ojcV//OCzMRX4ZiJNDMo6HxRnHHXSHf6uttjCqnhI0sIVcze6tIBUYQaG1DJhuAvvrxMmmdV/6J6fndeqV3ncRThCI7hFHy4hBrcQh0aQOERnuEV3hzpvDjvzse8teDkM4fwB87nD1dvjv0=</latexit>

<[s]

<latexit sha1_base64="jhoCyIhSZnTaW4HhBzR1UF+vqyU=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPRi8cK9gOaUDabTbt0sxt3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8MBXcgOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTlLWoEkp3Q2KY4JK1gINg3VQzkoSCdcLR3czvjJk2XMlHmKQsSMhA8phTAlYKUuxTBdiPmADSr9bcujsHXiVeQWqoQLNf/fIjRbOESaCCGNPz3BSCnGjgVLBpxc8MSwkdkQHrWSpJwkyQz4+e4jOrRDhW2pYEPFd/T+QkMWaShLYzITA0y95M/M/rZRDfBDmXaQZM0sWiOBMYFJ4lgCOuGQUxsYRQze2tmA6JJhRsThUbgrf88ippX9S9q/rlw2WtcVvEUUYn6BSdIw9dowa6R03UQhQ9oWf0it6csfPivDsfi9aSU8wcoz9wPn8AMNCRvQ==</latexit>

p cot �

<latexit sha1_base64="efXjMi7POo+Rl0B6LGqHo2+Isu8=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx4xyiOBlcwOszBhdnYz02tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1gOOE+xEdKBEKRtFK98ljpVcsuWV3DrJKvIyUIEO9V/zq9mOWRlwhk9SYjucm6E+oRsEknxa6qeEJZSM64B1LFY248SfzU6fkzCp9EsbalkIyV39PTGhkzDgKbGdEcWiWvZn4n9dJMbzyJ0IlKXLFFovCVBKMyexv0heaM5RjSyjTwt5K2JBqytCmU7AheMsvr5JmpexdlKt31VLtOosjDydwCufgwSXU4Bbq0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz8CbY2h</latexit>

p2

example:  p cot δ(p) = C0 = − 1/a

<latexit sha1_base64="yvevsmh9ybZ7wqLQDM0TO+24gGg=">AAACJnicbVDLTgIxFO3gC/GFunTTSEzcQGYIUReSEN240WAiYMLgpFMKNHQetndMyISvceOvuHGBMcadn2JnYKHgSZqenHNu2nvcUHAFpvllZJaWV1bXsuu5jc2t7Z387l5TBZGkrEEDEch7lygmuM8awEGw+1Ay4rmCtdzhZeK3nphUPPDvYBSyjkf6Pu9xSkBLTr5axByH2HZ5v49tnQQnVue4jK+dm4fyGFenYhJJ70RQjxLiYqhtJ18wS2YKvEisGSmgGepOfmJ3Axp5zAcqiFJtywyhExMJnAo2ztmRYiGhQ9JnbU194jHVidM1x/hIK13cC6Q+PuBU/T0RE0+pkefqpEdgoOa9RPzPa0fQO+vE3A8jYD6dPtSLBIYAJ53hLpeMghhpQqjk+q+YDogkFHSzOV2CNb/yImmWS9ZJqXJbKdQuZnVk0QE6RMfIQqeohq5QHTUQRc/oFU3Qu/FivBkfxuc0mjFmM/voD4zvH9fnov8=</latexit>

�ip

����
s<2M2

N

= |p| =
p

�p2

For  we must choose a Riemann sheetip

<latexit sha1_base64="PDUOgkmUOx1NXgEHa0l68R67+K0="></latexit>

M(s) =
1

K(s)�1 � i⇢(s)
=

16⇡
p
s

p cot �(p)� ip

“Physical sheet” / First sheet
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Continuation below threshold
<latexit sha1_base64="/MTJag68ierebxrsp6TINfxoiwY="></latexit>

⇢(s) =

p
1� 4M2

N/s

32⇡

<latexit sha1_base64="T5XNUbZxLoG/vTSOkUeHOHudRfk=">AAAB/3icbVDLSgNBEJyNrxhfq4IXL4NB8GLcDUG9CEEvXpQI5gHJusxOJsmQ2YczvUJYc/BXvHhQxKu/4c2/cZLsQRMLGoqqbrq7vEhwBZb1bWTm5hcWl7LLuZXVtfUNc3OrpsJYUlaloQhlwyOKCR6wKnAQrBFJRnxPsLrXvxj59QcmFQ+DWxhEzPFJN+AdTgloyTV3InyGW+peQqKOSvgQX7nXd8Wha+atgjUGniV2SvIoRcU1v1rtkMY+C4AKolTTtiJwEiKBU8GGuVasWERon3RZU9OA+Ew5yfj+Id7XSht3QqkrADxWf08kxFdq4Hu60yfQU9PeSPzPa8bQOXUSHkQxsIBOFnVigSHEozBwm0tGQQw0IVRyfSumPSIJBR1ZTodgT788S2rFgn1cKN2U8uXzNI4s2kV76ADZ6ASV0SWqoCqi6BE9o1f0ZjwZL8a78TFpzRjpzDb6A+PzB10QlGg=</latexit>

p =
q

s/4�M2
N

<latexit sha1_base64="oh5SUsIke1X2tYX4khVb6B7wwlY=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIqCcpetFbBfsBaSib7aZdutmE3YlaYn+KFw+KePWXePPfuG1z0NYHA4/3ZpiZFySCa3Ccb6uwtLyyulZcL21sbm3v2OXdpo5TRVmDxiJW7YBoJrhkDeAgWDtRjESBYK1geDXxW/dMaR7LOxglzI9IX/KQUwJG6trlDrBHyG6isZf4+AI7uGtXnKozBV4kbk4qKEe9a391ejFNIyaBCqK15zoJ+BlRwKlg41In1SwhdEj6zDNUkohpP5uePsaHRunhMFamJOCp+nsiI5HWoygwnRGBgZ73JuJ/npdCeO5nXCYpMElni8JUYIjxJAfc44pRECNDCFXc3IrpgChCwaRVMiG48y8vkuZx1T2tntyeVGqXeRxFtI8O0BFy0RmqoWtURw1E0QN6Rq/ozXqyXqx362PWWrDymT30B9bnD++1kyM=</latexit>

Im[p] > 0

 has a smooth continuation below thresholdp cot δ(p)

<latexit sha1_base64="0pqk776FhmYvnLyzOhVeHGVt7Lw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF71FMA/YLGF2MpuMmccyMyuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KU86M9f1vr7Cyura+UdwsbW3v7O6V9w+aRmWa0AZRXOl2jA3lTNKGZZbTdqopFjGnrXh4M/VbT1QbpuSDHaU0ErgvWcIItk5qdu5EaKJuueJX/RnQMglyUoEc9W75q9NTJBNUWsKxMWHgpzYaY20Z4XRS6mSGppgMcZ+GjkosqInGs2sn6MQpPZQo7UpaNFN/T4yxMGYkYtcpsB2YRW8q/ueFmU2uojGTaWapJPNFScaRVWj6OuoxTYnlI0cw0czdisgAa0ysC6jkQggWX14mzbNqcFE9vz+v1K7zOIpwBMdwCgFcQg1uoQ4NIPAIz/AKb57yXrx372PeWvDymUP4A+/zB1Xfjvw=</latexit>

=[s]

<latexit sha1_base64="ZkVpAMZgjdH2wvda0iw0LZ1o+tc=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMV+wFpKJvtpF272Q27G6GU/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ncLK6tr6RnGztLW9s7tX3j9oapkpig0quVTtiGjkTGDDMMOxnSokScSxFQ1vpn7rCZVmUjyYUYphQvqCxYwSY6Vm5x4DHXbLFa/qzeAuEz8nFchR75a/Oj1JswSFoZxoHfheasIxUYZRjpNSJ9OYEjokfQwsFSRBHY5n107cE6v03FgqW8K4M/X3xJgkWo+SyHYmxAz0ojcV//OCzMRX4ZiJNDMo6HxRnHHXSHf6uttjCqnhI0sIVcze6tIBUYQaG1DJhuAvvrxMmmdV/6J6fndeqV3ncRThCI7hFHy4hBrcQh0aQOERnuEV3hzpvDjvzse8teDkM4fwB87nD1dvjv0=</latexit>

<[s]

<latexit sha1_base64="jhoCyIhSZnTaW4HhBzR1UF+vqyU=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPRi8cK9gOaUDabTbt0sxt3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8MBXcgOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTlLWoEkp3Q2KY4JK1gINg3VQzkoSCdcLR3czvjJk2XMlHmKQsSMhA8phTAlYKUuxTBdiPmADSr9bcujsHXiVeQWqoQLNf/fIjRbOESaCCGNPz3BSCnGjgVLBpxc8MSwkdkQHrWSpJwkyQz4+e4jOrRDhW2pYEPFd/T+QkMWaShLYzITA0y95M/M/rZRDfBDmXaQZM0sWiOBMYFJ4lgCOuGQUxsYRQze2tmA6JJhRsThUbgrf88ippX9S9q/rlw2WtcVvEUUYn6BSdIw9dowa6R03UQhQ9oWf0it6csfPivDsfi9aSU8wcoz9wPn8AMNCRvQ==</latexit>

p cot �

<latexit sha1_base64="efXjMi7POo+Rl0B6LGqHo2+Isu8=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx4xyiOBlcwOszBhdnYz02tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1gOOE+xEdKBEKRtFK98ljpVcsuWV3DrJKvIyUIEO9V/zq9mOWRlwhk9SYjucm6E+oRsEknxa6qeEJZSM64B1LFY248SfzU6fkzCp9EsbalkIyV39PTGhkzDgKbGdEcWiWvZn4n9dJMbzyJ0IlKXLFFovCVBKMyexv0heaM5RjSyjTwt5K2JBqytCmU7AheMsvr5JmpexdlKt31VLtOosjDydwCufgwSXU4Bbq0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz8CbY2h</latexit>

p2

example:  p cot δ(p) = C0 = − 1/a

<latexit sha1_base64="yvevsmh9ybZ7wqLQDM0TO+24gGg=">AAACJnicbVDLTgIxFO3gC/GFunTTSEzcQGYIUReSEN240WAiYMLgpFMKNHQetndMyISvceOvuHGBMcadn2JnYKHgSZqenHNu2nvcUHAFpvllZJaWV1bXsuu5jc2t7Z387l5TBZGkrEEDEch7lygmuM8awEGw+1Ay4rmCtdzhZeK3nphUPPDvYBSyjkf6Pu9xSkBLTr5axByH2HZ5v49tnQQnVue4jK+dm4fyGFenYhJJ70RQjxLiYqhtJ18wS2YKvEisGSmgGepOfmJ3Axp5zAcqiFJtywyhExMJnAo2ztmRYiGhQ9JnbU194jHVidM1x/hIK13cC6Q+PuBU/T0RE0+pkefqpEdgoOa9RPzPa0fQO+vE3A8jYD6dPtSLBIYAJ53hLpeMghhpQqjk+q+YDogkFHSzOV2CNb/yImmWS9ZJqXJbKdQuZnVk0QE6RMfIQqeohq5QHTUQRc/oFU3Qu/FivBkfxuc0mjFmM/voD4zvH9fnov8=</latexit>

�ip

����
s<2M2

N

= |p| =
p

�p2

<latexit sha1_base64="S75vs+HNo4ZpJ5F7bSRz8GVEgyk="></latexit>

M(s) =
16⇡

p
s

�1/a+
p

�p2

For  we must choose a Riemann sheetip

<latexit sha1_base64="PDUOgkmUOx1NXgEHa0l68R67+K0="></latexit>

M(s) =
1

K(s)�1 � i⇢(s)
=

16⇡
p
s

p cot �(p)� ip

“Physical sheet” / First sheet

21



Continuation below threshold
<latexit sha1_base64="/MTJag68ierebxrsp6TINfxoiwY="></latexit>

⇢(s) =

p
1� 4M2

N/s

32⇡

<latexit sha1_base64="T5XNUbZxLoG/vTSOkUeHOHudRfk=">AAAB/3icbVDLSgNBEJyNrxhfq4IXL4NB8GLcDUG9CEEvXpQI5gHJusxOJsmQ2YczvUJYc/BXvHhQxKu/4c2/cZLsQRMLGoqqbrq7vEhwBZb1bWTm5hcWl7LLuZXVtfUNc3OrpsJYUlaloQhlwyOKCR6wKnAQrBFJRnxPsLrXvxj59QcmFQ+DWxhEzPFJN+AdTgloyTV3InyGW+peQqKOSvgQX7nXd8Wha+atgjUGniV2SvIoRcU1v1rtkMY+C4AKolTTtiJwEiKBU8GGuVasWERon3RZU9OA+Ew5yfj+Id7XSht3QqkrADxWf08kxFdq4Hu60yfQU9PeSPzPa8bQOXUSHkQxsIBOFnVigSHEozBwm0tGQQw0IVRyfSumPSIJBR1ZTodgT788S2rFgn1cKN2U8uXzNI4s2kV76ADZ6ASV0SWqoCqi6BE9o1f0ZjwZL8a78TFpzRjpzDb6A+PzB10QlGg=</latexit>

p =
q

s/4�M2
N

<latexit sha1_base64="oh5SUsIke1X2tYX4khVb6B7wwlY=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIqCcpetFbBfsBaSib7aZdutmE3YlaYn+KFw+KePWXePPfuG1z0NYHA4/3ZpiZFySCa3Ccb6uwtLyyulZcL21sbm3v2OXdpo5TRVmDxiJW7YBoJrhkDeAgWDtRjESBYK1geDXxW/dMaR7LOxglzI9IX/KQUwJG6trlDrBHyG6isZf4+AI7uGtXnKozBV4kbk4qKEe9a391ejFNIyaBCqK15zoJ+BlRwKlg41In1SwhdEj6zDNUkohpP5uePsaHRunhMFamJOCp+nsiI5HWoygwnRGBgZ73JuJ/npdCeO5nXCYpMElni8JUYIjxJAfc44pRECNDCFXc3IrpgChCwaRVMiG48y8vkuZx1T2tntyeVGqXeRxFtI8O0BFy0RmqoWtURw1E0QN6Rq/ozXqyXqx362PWWrDymT30B9bnD++1kyM=</latexit>

Im[p] > 0

 has a smooth continuation below thresholdp cot δ(p)

<latexit sha1_base64="0pqk776FhmYvnLyzOhVeHGVt7Lw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF71FMA/YLGF2MpuMmccyMyuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KU86M9f1vr7Cyura+UdwsbW3v7O6V9w+aRmWa0AZRXOl2jA3lTNKGZZbTdqopFjGnrXh4M/VbT1QbpuSDHaU0ErgvWcIItk5qdu5EaKJuueJX/RnQMglyUoEc9W75q9NTJBNUWsKxMWHgpzYaY20Z4XRS6mSGppgMcZ+GjkosqInGs2sn6MQpPZQo7UpaNFN/T4yxMGYkYtcpsB2YRW8q/ueFmU2uojGTaWapJPNFScaRVWj6OuoxTYnlI0cw0czdisgAa0ysC6jkQggWX14mzbNqcFE9vz+v1K7zOIpwBMdwCgFcQg1uoQ4NIPAIz/AKb57yXrx372PeWvDymUP4A+/zB1Xfjvw=</latexit>

=[s]

<latexit sha1_base64="ZkVpAMZgjdH2wvda0iw0LZ1o+tc=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMV+wFpKJvtpF272Q27G6GU/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ncLK6tr6RnGztLW9s7tX3j9oapkpig0quVTtiGjkTGDDMMOxnSokScSxFQ1vpn7rCZVmUjyYUYphQvqCxYwSY6Vm5x4DHXbLFa/qzeAuEz8nFchR75a/Oj1JswSFoZxoHfheasIxUYZRjpNSJ9OYEjokfQwsFSRBHY5n107cE6v03FgqW8K4M/X3xJgkWo+SyHYmxAz0ojcV//OCzMRX4ZiJNDMo6HxRnHHXSHf6uttjCqnhI0sIVcze6tIBUYQaG1DJhuAvvrxMmmdV/6J6fndeqV3ncRThCI7hFHy4hBrcQh0aQOERnuEV3hzpvDjvzse8teDkM4fwB87nD1dvjv0=</latexit>

<[s]

<latexit sha1_base64="jhoCyIhSZnTaW4HhBzR1UF+vqyU=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPRi8cK9gOaUDabTbt0sxt3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8MBXcgOt+O6W19Y3NrfJ2ZWd3b/+genjUNirTlLWoEkp3Q2KY4JK1gINg3VQzkoSCdcLR3czvjJk2XMlHmKQsSMhA8phTAlYKUuxTBdiPmADSr9bcujsHXiVeQWqoQLNf/fIjRbOESaCCGNPz3BSCnGjgVLBpxc8MSwkdkQHrWSpJwkyQz4+e4jOrRDhW2pYEPFd/T+QkMWaShLYzITA0y95M/M/rZRDfBDmXaQZM0sWiOBMYFJ4lgCOuGQUxsYRQze2tmA6JJhRsThUbgrf88ippX9S9q/rlw2WtcVvEUUYn6BSdIw9dowa6R03UQhQ9oWf0it6csfPivDsfi9aSU8wcoz9wPn8AMNCRvQ==</latexit>

p cot �

<latexit sha1_base64="efXjMi7POo+Rl0B6LGqHo2+Isu8=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx4xyiOBlcwOszBhdnYz02tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1gOOE+xEdKBEKRtFK98ljpVcsuWV3DrJKvIyUIEO9V/zq9mOWRlwhk9SYjucm6E+oRsEknxa6qeEJZSM64B1LFY248SfzU6fkzCp9EsbalkIyV39PTGhkzDgKbGdEcWiWvZn4n9dJMbzyJ0IlKXLFFovCVBKMyexv0heaM5RjSyjTwt5K2JBqytCmU7AheMsvr5JmpexdlKt31VLtOosjDydwCufgwSXU4Bbq0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz8CbY2h</latexit>

p2

example:  p cot δ(p) = C0 = − 1/a

<latexit sha1_base64="yvevsmh9ybZ7wqLQDM0TO+24gGg=">AAACJnicbVDLTgIxFO3gC/GFunTTSEzcQGYIUReSEN240WAiYMLgpFMKNHQetndMyISvceOvuHGBMcadn2JnYKHgSZqenHNu2nvcUHAFpvllZJaWV1bXsuu5jc2t7Z387l5TBZGkrEEDEch7lygmuM8awEGw+1Ay4rmCtdzhZeK3nphUPPDvYBSyjkf6Pu9xSkBLTr5axByH2HZ5v49tnQQnVue4jK+dm4fyGFenYhJJ70RQjxLiYqhtJ18wS2YKvEisGSmgGepOfmJ3Axp5zAcqiFJtywyhExMJnAo2ztmRYiGhQ9JnbU194jHVidM1x/hIK13cC6Q+PuBU/T0RE0+pkefqpEdgoOa9RPzPa0fQO+vE3A8jYD6dPtSLBIYAJ53hLpeMghhpQqjk+q+YDogkFHSzOV2CNb/yImmWS9ZJqXJbKdQuZnVk0QE6RMfIQqeohq5QHTUQRc/oFU3Qu/FivBkfxuc0mjFmM/voD4zvH9fnov8=</latexit>

�ip

����
s<2M2

N

= |p| =
p

�p2

<latexit sha1_base64="0pqk776FhmYvnLyzOhVeHGVt7Lw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF71FMA/YLGF2MpuMmccyMyuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KU86M9f1vr7Cyura+UdwsbW3v7O6V9w+aRmWa0AZRXOl2jA3lTNKGZZbTdqopFjGnrXh4M/VbT1QbpuSDHaU0ErgvWcIItk5qdu5EaKJuueJX/RnQMglyUoEc9W75q9NTJBNUWsKxMWHgpzYaY20Z4XRS6mSGppgMcZ+GjkosqInGs2sn6MQpPZQo7UpaNFN/T4yxMGYkYtcpsB2YRW8q/ueFmU2uojGTaWapJPNFScaRVWj6OuoxTYnlI0cw0czdisgAa0ysC6jkQggWX14mzbNqcFE9vz+v1K7zOIpwBMdwCgFcQg1uoQ4NIPAIz/AKb57yXrx372PeWvDymUP4A+/zB1Xfjvw=</latexit>

=[s]

<latexit sha1_base64="ZkVpAMZgjdH2wvda0iw0LZ1o+tc=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMV+wFpKJvtpF272Q27G6GU/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ncLK6tr6RnGztLW9s7tX3j9oapkpig0quVTtiGjkTGDDMMOxnSokScSxFQ1vpn7rCZVmUjyYUYphQvqCxYwSY6Vm5x4DHXbLFa/qzeAuEz8nFchR75a/Oj1JswSFoZxoHfheasIxUYZRjpNSJ9OYEjokfQwsFSRBHY5n107cE6v03FgqW8K4M/X3xJgkWo+SyHYmxAz0ojcV//OCzMRX4ZiJNDMo6HxRnHHXSHf6uttjCqnhI0sIVcze6tIBUYQaG1DJhuAvvrxMmmdV/6J6fndeqV3ncRThCI7hFHy4hBrcQh0aQOERnuEV3hzpvDjvzse8teDkM4fwB87nD1dvjv0=</latexit>

<[s]

<latexit sha1_base64="I/guPO8FDdea0Bj7OoYzDF3yvOw=">AAAB+XicbVA9SwNBEN2LXzF+nVraLAbBKtyJqIVF0Ea7COYDLkfY22ySJbt7x+5cMBz5JzYWitj6T+z8N26SKzTxwcDjvRlm5kWJ4AY879sprKyurW8UN0tb2zu7e+7+QcPEqaasTmMR61ZEDBNcsTpwEKyVaEZkJFgzGt5O/eaIacNj9QjjhIWS9BXvcUrASh3XbQN7guxeToIkxNfY67hlr+LNgJeJn5MyylHruF/tbkxTyRRQQYwJfC+BMCMaOBVsUmqnhiWEDkmfBZYqIpkJs9nlE3xilS7uxdqWAjxTf09kRBozlpHtlAQGZtGbiv95QQq9qzDjKkmBKTpf1EsFhhhPY8BdrhkFMbaEUM3trZgOiCYUbFglG4K/+PIyaZxV/IvK+cN5uXqTx1FER+gYnSIfXaIqukM1VEcUjdAzekVvTua8OO/Ox7y14OQzh+gPnM8fkWOS9w==</latexit>

Im[p] < 0

<latexit sha1_base64="rWXj9LAh0GnfWdqN52XPlYcn398="></latexit>

�ip

����
s<2M2

N

= �|p| = �
p
�p2

<latexit sha1_base64="S75vs+HNo4ZpJ5F7bSRz8GVEgyk="></latexit>

M(s) =
16⇡

p
s

�1/a+
p

�p2

<latexit sha1_base64="qNf5lZNXh0Lwxbz5f1roqYkxmuE="></latexit>

M(s) =
16⇡

p
s

�1/a�
p

�p2

For  we must choose a Riemann sheetip

<latexit sha1_base64="PDUOgkmUOx1NXgEHa0l68R67+K0="></latexit>

M(s) =
1

K(s)�1 � i⇢(s)
=

16⇡
p
s

p cot �(p)� ip

“Physical sheet” / First sheet “Unphysical sheet” / Second sheet

22



Infinite-volume review
<latexit sha1_base64="p0726XtQTnvx9zAiqAZPWJS70aw="></latexit>

M(s) =
1

K(s)�1 � i⇢(s)

<latexit sha1_base64="FhlfcTdcB+5PHk8pmFyrjIa0LFA=">AAACCnicbVC7SgNBFJ2Nrxhfq5Y2E4NgFXYlqGXQxjKCeUA2hNnJTTJk9sHMXTEsqW38FRsLRWz9Ajv/xtkkhSYeGDhzzr3ce48fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvHzR0lCgOdR7JSLV8pkGKEOooUEIrVsACX0LTH11nfvMelBZReIfjGDoBG4SiLzhDI3XtoidCpF6Rph7CA6a9yST7eTzS1MMhIOvaJafsTEGXiTsnJTJHrWt/eb2IJwGEyCXTuu06MXZSplBwCZOCl2iIGR+xAbQNDVkAupNOT5nQE6P0aD9S5pnFpurvjpQFWo8D31QGDId60cvE/7x2gv3LTirCOEEI+WxQP5EUI5rlQntCAUc5NoRxJcyulA+ZYhxNegUTgrt48jJpnJXd83LltlKqXs3jyJMjckxOiUsuSJXckBqpE04eyTN5JW/Wk/VivVsfs9KcNe85JH9gff4A5cSZxw==</latexit>Z
dcos ✓

<latexit sha1_base64="DyEesLaQu96TfTU4S0sORH2a2aY=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GS1CBSmJFHUjFN24rGAf0IQymUzaoZOZMDMRaij+ihsXirj1P9z5N07bLLR64MLhnHu5954gYVRpx/myCguLS8srxdXS2vrG5pa9vdNSIpWYNLFgQnYCpAijnDQ11Yx0EklQHDDSDobXE799T6Sigt/pUUL8GPU5jShG2kg9e+8Sekz0YcXDodAKegfeyXHPLjtVZwr4l7g5KYMcjZ796YUCpzHhGjOkVNd1Eu1nSGqKGRmXvFSRBOEh6pOuoRzFRPnZ9PoxPDJKCCMhTXENp+rPiQzFSo3iwHTGSA/UvDcR//O6qY4u/IzyJNWE49miKGVQCziJAoZUEqzZyBCEJTW3QjxAEmFtAiuZENz5l/+S1mnVPavWbmvl+lUeRxHsg0NQAS44B3VwAxqgCTB4AE/gBbxaj9az9Wa9z1oLVj6zC37B+vgGzP6Thg==</latexit>

= log(· · ·)
<latexit sha1_base64="DyEesLaQu96TfTU4S0sORH2a2aY=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GS1CBSmJFHUjFN24rGAf0IQymUzaoZOZMDMRaij+ihsXirj1P9z5N07bLLR64MLhnHu5954gYVRpx/myCguLS8srxdXS2vrG5pa9vdNSIpWYNLFgQnYCpAijnDQ11Yx0EklQHDDSDobXE799T6Sigt/pUUL8GPU5jShG2kg9e+8Sekz0YcXDodAKegfeyXHPLjtVZwr4l7g5KYMcjZ796YUCpzHhGjOkVNd1Eu1nSGqKGRmXvFSRBOEh6pOuoRzFRPnZ9PoxPDJKCCMhTXENp+rPiQzFSo3iwHTGSA/UvDcR//O6qY4u/IzyJNWE49miKGVQCziJAoZUEqzZyBCEJTW3QjxAEmFtAiuZENz5l/+S1mnVPavWbmvl+lUeRxHsg0NQAS44B3VwAxqgCTB4AE/gBbxaj9az9Wa9z1oLVj6zC37B+vgGzP6Thg==</latexit>

= log(· · ·)

s-channel cut arises from the imaginary part of two-particle loops
related to continuum of two-particle scattering states

approach the pole   →   need 

Dirac delta enforces physical energy (on-shell)

iϵ

Sub-threshold continuation requires
Riemann sheet specification:  iρ(s) → ± |ρ(s) |

near-threshold analyticity of K(s)

Recipe to analytically continue:

break into on-shell s-channnel cuts

continue each contribution (choosing a sheet for )ρ(s)
all exchanges contribute to the nearest left-hand cut

23



…switching now to the finite-volume…

24



Landscape of amplitudes

Two-to-two scattering:   2 → 2

Decays with an external current:   

Transitions with an external current:  

Three-to-three scattering:   3 → 3

2 →
𝒥

2

1 →
𝒥

2

Long distance matrix elements

Large body of work dedicated to extracting amplitudes from finite-volume data
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Landscape of amplitudes

Two-to-two scattering:   2 → 2

Decays with an external current:   

Transitions with an external current:  

Three-to-three scattering:   3 → 3

2 →
𝒥

2

1 →
𝒥

2

Long distance matrix elements = this talk

Large body of work dedicated to extracting amplitudes from finite-volume data
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The finite-volume

L

L

L

E0(L)

E1(L)

E2(L)

Finite, cubic, periodic spatial volume (extent L)

Discrete momenta and energies

L is large enough to neglect e−mπL

Finite T and non-zero lattice spacing assumed negligible
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The finite-volume

L

L

L

E0(L)

E1(L)

E2(L)

Finite, cubic, periodic spatial volume (extent L)

Discrete momenta and energies

L is large enough to neglect e−mπL

Finite T and non-zero lattice spacing assumed negligible

F (P,L) ⌘ Matrix of known 
geometric functions

E0(L)

E1(L)

E2(L)

M2K2

finite volume unitarity

Quantization condition relates energies to K-matrices, and thereby amplitudes

   •   Lüscher (1989)   •   many others   •

<latexit sha1_base64="aE20PKhk6PDqZabMCFpVFVSlDvk="></latexit>

det
`m

[K�1(s) + F (P,L)] = 0
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The finite-volume

L

L

L

E0(L)

E1(L)

E2(L)

Finite, cubic, periodic spatial volume (extent L)

Discrete momenta and energies

L is large enough to neglect e−mπL

Finite T and non-zero lattice spacing assumed negligible

F (P,L) ⌘ Matrix of known 
geometric functions

E0(L)

E1(L)

E2(L)

M2K2

finite volume unitarity

Quantization condition relates energies to K-matrices, and thereby amplitudes

   •   Lüscher (1989)   •   many others   •

<latexit sha1_base64="aE20PKhk6PDqZabMCFpVFVSlDvk="></latexit>

det
`m

[K�1(s) + F (P,L)] = 0

 is real below threshold  

→  only solvable if  is real below threshold

F(P, L)
K(s)

<latexit sha1_base64="bFXqL53FUuKqd/whsPBFFosUAEw="></latexit>

/ 1

s/4�M2
N

log


s� 4M2

N +m2
⇡ � i✏

m2
⇡

�
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   •   Dudek, Edwards, Thomas in Phys.Rev. D87 (2013) 034505   •   

Using the result (above threshold)
Single-channel case (pions in a p-wave)

⇡⇡ ! ⇡⇡

K(sn)
�1 = ⇢ cot �(sn) = �F (En, ~P ,L)

27



   •   Dudek, Edwards, Thomas in Phys.Rev. D87 (2013) 034505   •   

Using the result (above threshold)
Single-channel case (pions in a p-wave)

⇡⇡ ! ⇡⇡

K(sn)
�1 = ⇢ cot �(sn) = �F (En, ~P ,L)

27



   •   Dudek, Edwards, Thomas in Phys.Rev. D87 (2013) 034505   •   

Using the result (above threshold)
Single-channel case (pions in a p-wave)

⇡⇡ ! ⇡⇡

K(sn)
�1 = ⇢ cot �(sn) = �F (En, ~P ,L)

27



   •   Dudek, Edwards, Thomas in Phys.Rev. D87 (2013) 034505   •   

Using the result (above threshold)
Single-channel case (pions in a p-wave)

⇡⇡ ! ⇡⇡

K(sn)
�1 = ⇢ cot �(sn) = �F (En, ~P ,L)

27



   •   Dudek, Edwards, Thomas in Phys.Rev. D87 (2013) 034505   •   

Using the result (above threshold)
Single-channel case (pions in a p-wave)

⇡⇡ ! ⇡⇡

K(sn)
�1 = ⇢ cot �(sn) = �F (En, ~P ,L)

27



Back to the derivation

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="RpSGgHFXxc/AplsANfmV1KFGQOI="></latexit>

ML(P ) =

<latexit sha1_base64="sPfu7q4ADnJn1I9Mj6+nCe1rJ4A=">AAAB/HicbVDLSgNBEJyNrxhfqzl6GQyCp7Arol6EEC8eo5gHbEKYnXSSIbMPZnrFsMRf8eJBEa9+iDf/xkmyB00saCiquunu8mMpNDrOt5VbWV1b38hvFra2d3b37P2Dho4SxaHOIxmpls80SBFCHQVKaMUKWOBLaPqj66nffAClRRTe4ziGTsAGoegLztBIXbt4RdsIj5jewYS2q2JAPdq1S07ZmYEuEzcjJZKh1rW/2r2IJwGEyCXT2nOdGDspUyi4hEmhnWiIGR+xAXiGhiwA3Ulnx0/osVF6tB8pUyHSmfp7ImWB1uPAN50Bw6Fe9Kbif56XYP+yk4owThBCPl/UTyTFiE6ToD2hgKMcG8K4EuZWyodMMY4mr4IJwV18eZk0Tsvuefns9qxUqWZx5MkhOSInxCUXpEJuSI3UCSdj8kxeyZv1ZL1Y79bHvDVnZTNF8gfW5w8biZPI</latexit>

= Re
h

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="RpSGgHFXxc/AplsANfmV1KFGQOI="></latexit>

ML(P ) =

finite-volume correlator
poles are finite-volume energies

<latexit sha1_base64="ltjYtYjbivxQT5uOlf2EIUiKujM="></latexit>

�F (P,L)

matrix of known 
geometric functions

Bethe-Salpeter kernel

for (2MN)2 < s < (2MN + mπ)2

= fully dressed

Framework for generic, EFT independent, 
all-orders diagrammatic relations

<latexit sha1_base64="m3NJOGo3i4QATDcA9cwX6fvAiGE=">AAACGHicdVDLSsNAFJ3UV62vqEs3g0VwUWpaS7ULoejGZQX7gCaUyWTSDp1MwsxEKCGf4cZfceNCEbfd+TdO2go+LwxzOOc+jxsxKpVlvRu5peWV1bX8emFjc2t7x9zd68gwFpi0cchC0XORJIxy0lZUMdKLBEGBy0jXHV9leveOCElDfqsmEXECNOTUpxgpTQ3MkwtoyzgYJLYbMk9OAv3BcQr7iS19qDuxkl2CiCM2URSnzsAsWuVqo149bcDfoFK2ZlEEi2gNzKnthTgOCFeYISn7FStSToKEbsdIWrBjSSKEx2hI+hpyFBDpJLPDUnikGQ/6odCPKzhjv1YkKJDZzjozQGokf2oZ+ZfWj5V/7iSUR7EiHM8H+TGDKoSZS9CjgmDFJhogLKjeFeIREggr7WVBm/B5KfwfdKrlSr1cu6kVm5cLO/LgAByCY1ABZ6AJrkELtAEG9+ARPIMX48F4Ml6Nt3lqzljU7INvYUw/AOaqoFw=</latexit>

=
X

k

[real, analytic]

<latexit sha1_base64="GKcopMPyPmAyPyQWqrBzEcxXvS4="></latexit>

=

Z

k
[real, analytic] + e�µL

propagating hadrons
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Back to the derivation

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="RpSGgHFXxc/AplsANfmV1KFGQOI="></latexit>

ML(P ) =

<latexit sha1_base64="sPfu7q4ADnJn1I9Mj6+nCe1rJ4A=">AAAB/HicbVDLSgNBEJyNrxhfqzl6GQyCp7Arol6EEC8eo5gHbEKYnXSSIbMPZnrFsMRf8eJBEa9+iDf/xkmyB00saCiquunu8mMpNDrOt5VbWV1b38hvFra2d3b37P2Dho4SxaHOIxmpls80SBFCHQVKaMUKWOBLaPqj66nffAClRRTe4ziGTsAGoegLztBIXbt4RdsIj5jewYS2q2JAPdq1S07ZmYEuEzcjJZKh1rW/2r2IJwGEyCXT2nOdGDspUyi4hEmhnWiIGR+xAXiGhiwA3Ulnx0/osVF6tB8pUyHSmfp7ImWB1uPAN50Bw6Fe9Kbif56XYP+yk4owThBCPl/UTyTFiE6ToD2hgKMcG8K4EuZWyodMMY4mr4IJwV18eZk0Tsvuefns9qxUqWZx5MkhOSInxCUXpEJuSI3UCSdj8kxeyZv1ZL1Y79bHvDVnZTNF8gfW5w8biZPI</latexit>

= Re
h

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="RpSGgHFXxc/AplsANfmV1KFGQOI="></latexit>

ML(P ) =

finite-volume correlator
poles are finite-volume energies

<latexit sha1_base64="ltjYtYjbivxQT5uOlf2EIUiKujM="></latexit>

�F (P,L)

matrix of known 
geometric functions

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v. <latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v. <latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.

<latexit sha1_base64="lVov2O2VpEIu95pZRPV9rptO9sw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9mVol6EUi8eK9gP2C4lm2bb0GyyJlmhLP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXphwpo3rfjuFtfWNza3idmlnd2//oHx41NYyVYS2iORSdUOsKWeCtgwznHYTRXEcctoJx7czv/NElWZSPJhJQoMYDwWLGMHGSt0b1GuwIfL75YpbdedAq8TLSQVyNPvlr95AkjSmwhCOtfY9NzFBhpVhhNNpqZdqmmAyxkPqWypwTHWQze+dojOrDFAklS1h0Fz9PZHhWOtJHNrOGJuRXvZm4n+en5roOsiYSFJDBVksilKOjESz59GAKUoMn1iCiWL2VkRGWGFibEQlG4K3/PIqaV9Uvctq7b5WqTfyOIpwAqdwDh5cQR3uoAktIMDhGV7hzXl0Xpx352PRWnDymWP4A+fzB69pjxk=</latexit>

=
h <latexit sha1_base64="xwuZPQP88p5buCICImSxRi6URCA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMdSLx4r2A9oQ9lsJ+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1FipQ/oNPiL+oFxxq+4CZJ14OalAjuag/NUfxiyNUBomqNY9z02Mn1FlOBM4K/VTjQllEzrCnqWSRqj9bHHujFxYZUjCWNmShizU3xMZjbSeRoHtjKgZ61VvLv7n9VIT3voZl0lqULLlojAVxMRk/jsZcoXMiKkllClubyVsTBVlxiZUsiF4qy+vk/ZV1buu1h5qlXojj6MIZ3AOl+DBDdThHprQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwAvYo7U</latexit>idefines the K matrix

<latexit sha1_base64="vAZxlgraxJzDQNcADGio4+r6KLM=">AAAB9HicbVDLSsNAFL2pr1pfVZduBotQNyWRoi6LbgQ3FewD2lAm00k7dDKJM5NCCf0ONy4UcevHuPNvnKRZaOuBgcM593LPHC/iTGnb/rYKa+sbm1vF7dLO7t7+QfnwqK3CWBLaIiEPZdfDinImaEszzWk3khQHHqcdb3Kb+p0plYqF4lHPIuoGeCSYzwjWRnL7AdZjgjm6r6rzQbli1+wMaJU4OalAjuag/NUfhiQOqNCEY6V6jh1pN8FSM8LpvNSPFY0wmeAR7RkqcECVm2Sh5+jMKEPkh9I8oVGm/t5IcKDULPDMZBpSLXup+J/Xi7V/7SZMRLGmgiwO+TFHOkRpA2jIJCWazwzBRDKTFZExlpho01PJlOAsf3mVtC9qzmWt/lCvNG7yOopwAqdQBQeuoAF30IQWEHiCZ3iFN2tqvVjv1sditGDlO8fwB9bnD7VfkWo=</latexit>

K(s)

<latexit sha1_base64="G+uUPW88CJnAVV298gmy//ZHmAw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquFPVY6sVjBfsB26Vk02wbmk3WJCuUpX/CiwdFvPp3vPlvTNs9aOuDgcd7M8zMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+P2lqmitAWkVyqbog15UzQlmGG026iKI5DTjvh+Hbmd56o0kyKBzNJaBDjoWARI9hYqXuBeg02RH6/XHGr7hxolXg5qUCOZr/81RtIksZUGMKx1r7nJibIsDKMcDot9VJNE0zGeEh9SwWOqQ6y+b1TdGaVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/zUxPdBBkTSWqoIItFUcqRkWj2PBowRYnhE0swUczeisgIK0yMjahkQ/CWX14l7cuqd1Wt3dcq9UYeRxFO4BTOwYNrqMMdNKEFBDg8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AJOjjwc=</latexit>

+
h

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="oRXt8C9GXI8o43gZXPBBLEXZdoo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHiXlep9tVy7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9uy4+X</latexit>

+ · · ·
<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i <latexit sha1_base64="G+uUPW88CJnAVV298gmy//ZHmAw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquFPVY6sVjBfsB26Vk02wbmk3WJCuUpX/CiwdFvPp3vPlvTNs9aOuDgcd7M8zMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+P2lqmitAWkVyqbog15UzQlmGG026iKI5DTjvh+Hbmd56o0kyKBzNJaBDjoWARI9hYqXuBeg02RH6/XHGr7hxolXg5qUCOZr/81RtIksZUGMKx1r7nJibIsDKMcDot9VJNE0zGeEh9SwWOqQ6y+b1TdGaVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/zUxPdBBkTSWqoIItFUcqRkWj2PBowRYnhE0swUczeisgIK0yMjahkQ/CWX14l7cuqd1Wt3dcq9UYeRxFO4BTOwYNrqMMdNKEFBDg8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AJOjjwc=</latexit>

+
h

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="oRXt8C9GXI8o43gZXPBBLEXZdoo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHiXlep9tVy7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9uy4+X</latexit>

+ · · ·
<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i

<latexit sha1_base64="ltjYtYjbivxQT5uOlf2EIUiKujM="></latexit>

�F (P,L)

<latexit sha1_base64="Hw/fQcl+g4idFlgvmDzwgUPh0lQ="></latexit>

= K(s)�K(s)F (P,L)K(s) + · · · = 1

K(s)�1 + F (P,L)

Key details: 
   matrices on angular momentum  channels
    populated with physical (on-shell) partial waves

⊗
K(s)

Bethe-Salpeter kernel

for (2MN)2 < s < (2MN + mπ)2

= fully dressed

Framework for generic, EFT independent, 
all-orders diagrammatic relations

<latexit sha1_base64="m3NJOGo3i4QATDcA9cwX6fvAiGE=">AAACGHicdVDLSsNAFJ3UV62vqEs3g0VwUWpaS7ULoejGZQX7gCaUyWTSDp1MwsxEKCGf4cZfceNCEbfd+TdO2go+LwxzOOc+jxsxKpVlvRu5peWV1bX8emFjc2t7x9zd68gwFpi0cchC0XORJIxy0lZUMdKLBEGBy0jXHV9leveOCElDfqsmEXECNOTUpxgpTQ3MkwtoyzgYJLYbMk9OAv3BcQr7iS19qDuxkl2CiCM2URSnzsAsWuVqo149bcDfoFK2ZlEEi2gNzKnthTgOCFeYISn7FStSToKEbsdIWrBjSSKEx2hI+hpyFBDpJLPDUnikGQ/6odCPKzhjv1YkKJDZzjozQGokf2oZ+ZfWj5V/7iSUR7EiHM8H+TGDKoSZS9CjgmDFJhogLKjeFeIREggr7WVBm/B5KfwfdKrlSr1cu6kVm5cLO/LgAByCY1ABZ6AJrkELtAEG9+ARPIMX48F4Ml6Nt3lqzljU7INvYUw/AOaqoFw=</latexit>

=
X

k

[real, analytic]

<latexit sha1_base64="GKcopMPyPmAyPyQWqrBzEcxXvS4="></latexit>

=

Z

k
[real, analytic] + e�µL

propagating hadrons
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Back to the derivation

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="RpSGgHFXxc/AplsANfmV1KFGQOI="></latexit>

ML(P ) =

<latexit sha1_base64="sPfu7q4ADnJn1I9Mj6+nCe1rJ4A=">AAAB/HicbVDLSgNBEJyNrxhfqzl6GQyCp7Arol6EEC8eo5gHbEKYnXSSIbMPZnrFsMRf8eJBEa9+iDf/xkmyB00saCiquunu8mMpNDrOt5VbWV1b38hvFra2d3b37P2Dho4SxaHOIxmpls80SBFCHQVKaMUKWOBLaPqj66nffAClRRTe4ziGTsAGoegLztBIXbt4RdsIj5jewYS2q2JAPdq1S07ZmYEuEzcjJZKh1rW/2r2IJwGEyCXT2nOdGDspUyi4hEmhnWiIGR+xAXiGhiwA3Ulnx0/osVF6tB8pUyHSmfp7ImWB1uPAN50Bw6Fe9Kbif56XYP+yk4owThBCPl/UTyTFiE6ToD2hgKMcG8K4EuZWyodMMY4mr4IJwV18eZk0Tsvuefns9qxUqWZx5MkhOSInxCUXpEJuSI3UCSdj8kxeyZv1ZL1Y79bHvDVnZTNF8gfW5w8biZPI</latexit>

= Re
h

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="RpSGgHFXxc/AplsANfmV1KFGQOI="></latexit>

ML(P ) =

finite-volume correlator
poles are finite-volume energies

<latexit sha1_base64="ltjYtYjbivxQT5uOlf2EIUiKujM="></latexit>

�F (P,L)

matrix of known 
geometric functions

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v. <latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v. <latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.

<latexit sha1_base64="lVov2O2VpEIu95pZRPV9rptO9sw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9mVol6EUi8eK9gP2C4lm2bb0GyyJlmhLP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXphwpo3rfjuFtfWNza3idmlnd2//oHx41NYyVYS2iORSdUOsKWeCtgwznHYTRXEcctoJx7czv/NElWZSPJhJQoMYDwWLGMHGSt0b1GuwIfL75YpbdedAq8TLSQVyNPvlr95AkjSmwhCOtfY9NzFBhpVhhNNpqZdqmmAyxkPqWypwTHWQze+dojOrDFAklS1h0Fz9PZHhWOtJHNrOGJuRXvZm4n+en5roOsiYSFJDBVksilKOjESz59GAKUoMn1iCiWL2VkRGWGFibEQlG4K3/PIqaV9Uvctq7b5WqTfyOIpwAqdwDh5cQR3uoAktIMDhGV7hzXl0Xpx352PRWnDymWP4A+fzB69pjxk=</latexit>

=
h <latexit sha1_base64="xwuZPQP88p5buCICImSxRi6URCA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMdSLx4r2A9oQ9lsJ+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1FipQ/oNPiL+oFxxq+4CZJ14OalAjuag/NUfxiyNUBomqNY9z02Mn1FlOBM4K/VTjQllEzrCnqWSRqj9bHHujFxYZUjCWNmShizU3xMZjbSeRoHtjKgZ61VvLv7n9VIT3voZl0lqULLlojAVxMRk/jsZcoXMiKkllClubyVsTBVlxiZUsiF4qy+vk/ZV1buu1h5qlXojj6MIZ3AOl+DBDdThHprQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwAvYo7U</latexit>idefines the K matrix

<latexit sha1_base64="vAZxlgraxJzDQNcADGio4+r6KLM=">AAAB9HicbVDLSsNAFL2pr1pfVZduBotQNyWRoi6LbgQ3FewD2lAm00k7dDKJM5NCCf0ONy4UcevHuPNvnKRZaOuBgcM593LPHC/iTGnb/rYKa+sbm1vF7dLO7t7+QfnwqK3CWBLaIiEPZdfDinImaEszzWk3khQHHqcdb3Kb+p0plYqF4lHPIuoGeCSYzwjWRnL7AdZjgjm6r6rzQbli1+wMaJU4OalAjuag/NUfhiQOqNCEY6V6jh1pN8FSM8LpvNSPFY0wmeAR7RkqcECVm2Sh5+jMKEPkh9I8oVGm/t5IcKDULPDMZBpSLXup+J/Xi7V/7SZMRLGmgiwO+TFHOkRpA2jIJCWazwzBRDKTFZExlpho01PJlOAsf3mVtC9qzmWt/lCvNG7yOopwAqdQBQeuoAF30IQWEHiCZ3iFN2tqvVjv1sditGDlO8fwB9bnD7VfkWo=</latexit>

K(s)

<latexit sha1_base64="G+uUPW88CJnAVV298gmy//ZHmAw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquFPVY6sVjBfsB26Vk02wbmk3WJCuUpX/CiwdFvPp3vPlvTNs9aOuDgcd7M8zMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+P2lqmitAWkVyqbog15UzQlmGG026iKI5DTjvh+Hbmd56o0kyKBzNJaBDjoWARI9hYqXuBeg02RH6/XHGr7hxolXg5qUCOZr/81RtIksZUGMKx1r7nJibIsDKMcDot9VJNE0zGeEh9SwWOqQ6y+b1TdGaVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/zUxPdBBkTSWqoIItFUcqRkWj2PBowRYnhE0swUczeisgIK0yMjahkQ/CWX14l7cuqd1Wt3dcq9UYeRxFO4BTOwYNrqMMdNKEFBDg8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AJOjjwc=</latexit>

+
h

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="oRXt8C9GXI8o43gZXPBBLEXZdoo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHiXlep9tVy7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9uy4+X</latexit>

+ · · ·
<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i <latexit sha1_base64="G+uUPW88CJnAVV298gmy//ZHmAw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquFPVY6sVjBfsB26Vk02wbmk3WJCuUpX/CiwdFvPp3vPlvTNs9aOuDgcd7M8zMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+P2lqmitAWkVyqbog15UzQlmGG026iKI5DTjvh+Hbmd56o0kyKBzNJaBDjoWARI9hYqXuBeg02RH6/XHGr7hxolXg5qUCOZr/81RtIksZUGMKx1r7nJibIsDKMcDot9VJNE0zGeEh9SwWOqQ6y+b1TdGaVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/zUxPdBBkTSWqoIItFUcqRkWj2PBowRYnhE0swUczeisgIK0yMjahkQ/CWX14l7cuqd1Wt3dcq9UYeRxFO4BTOwYNrqMMdNKEFBDg8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AJOjjwc=</latexit>

+
h

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="oRXt8C9GXI8o43gZXPBBLEXZdoo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHiXlep9tVy7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9uy4+X</latexit>

+ · · ·
<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i

<latexit sha1_base64="ltjYtYjbivxQT5uOlf2EIUiKujM="></latexit>

�F (P,L)

<latexit sha1_base64="Hw/fQcl+g4idFlgvmDzwgUPh0lQ="></latexit>

= K(s)�K(s)F (P,L)K(s) + · · · = 1

K(s)�1 + F (P,L)

Key details: 
   matrices on angular momentum  channels
    populated with physical (on-shell) partial waves

⊗
K(s)

Bethe-Salpeter kernel

for (2MN)2 < s < (2MN + mπ)2

= fully dressed

Framework for generic, EFT independent, 
all-orders diagrammatic relations

<latexit sha1_base64="m3NJOGo3i4QATDcA9cwX6fvAiGE=">AAACGHicdVDLSsNAFJ3UV62vqEs3g0VwUWpaS7ULoejGZQX7gCaUyWTSDp1MwsxEKCGf4cZfceNCEbfd+TdO2go+LwxzOOc+jxsxKpVlvRu5peWV1bX8emFjc2t7x9zd68gwFpi0cchC0XORJIxy0lZUMdKLBEGBy0jXHV9leveOCElDfqsmEXECNOTUpxgpTQ3MkwtoyzgYJLYbMk9OAv3BcQr7iS19qDuxkl2CiCM2URSnzsAsWuVqo149bcDfoFK2ZlEEi2gNzKnthTgOCFeYISn7FStSToKEbsdIWrBjSSKEx2hI+hpyFBDpJLPDUnikGQ/6odCPKzhjv1YkKJDZzjozQGokf2oZ+ZfWj5V/7iSUR7EiHM8H+TGDKoSZS9CjgmDFJhogLKjeFeIREggr7WVBm/B5KfwfdKrlSr1cu6kVm5cLO/LgAByCY1ABZ6AJrkELtAEG9+ARPIMX48F4Ml6Nt3lqzljU7INvYUw/AOaqoFw=</latexit>

=
X

k

[real, analytic]

<latexit sha1_base64="GKcopMPyPmAyPyQWqrBzEcxXvS4="></latexit>

=

Z

k
[real, analytic] + e�µL

propagating hadrons

What goes wrong with the left-hand cuts?
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Origins/issues of on-shell projection
<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.

<latexit sha1_base64="ltjYtYjbivxQT5uOlf2EIUiKujM="></latexit>

�F (P,L)

<latexit sha1_base64="Cr9F3UUWIVS4ATr4/BRNa4iMtrY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgxbArQT0GvXhMwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mHGCfkQHkoecUWOl+kWvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwxp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvatypV4pVW+zOPJwAqdwDh5cQxXuoQYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A3d7jLo=</latexit>�<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="3g1GGwzZTj9xheoIYaKfkar2HJM=">AAACDXicbVC7TsMwFHXKq5RXgJHFoiCVgSqpKmCsYGEBFYk+pCZEjuu0Vp042A5SFfUHWPgVFgYQYmVn429w2wzQciRLR+fcq+tz/JhRqSzr28gtLC4tr+RXC2vrG5tb5vZOU/JEYNLAnHHR9pEkjEakoahipB0LgkKfkZY/uBj7rQciJOXRrRrGxA1RL6IBxUhpyTMPKHREn5fkEXRiwWPFoSPvhUolPIZVeOVd31VGnlm0ytYEcJ7YGSmCDHXP/HK6HCchiRRmSMqObcXKTZFQFDMyKjiJJDHCA9QjHU0jFBLpppM0I3iolS4MuNAvUnCi/t5IUSjlMPT1ZIhUX856Y/E/r5Oo4MxNaRQnikR4eihIGNSZx9XALhUEKzbUBGFB9V8h7iOBsNIFFnQJ9mzkedKslO2TcvWmWqydZ3XkwR7YByVgg1NQA5egDhoAg0fwDF7Bm/FkvBjvxsd0NGdkO7vgD4zPH9yQmio=</latexit>

i⇢(s) /
q
s� 4M2

N

Exactly set on the mass shell by a Dirac delta function Set on the mass shell 
by the relation:

<latexit sha1_base64="zDUlpZVObXPxFV7+vO1FOKZnnTc=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmKoEKGCtYGBiKRB9SEyLHcVqrjhPZDlIVZWbhV1gYQIiVL2Djb3DaDNByJMtH59yre+/xE0alsqxvY2FxaXlltbJWXd/Y3No2d3Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vVHV4XffSBC0pjfqXFC3AgNOA0pRkpLnnnghALhzM6zm/vT3JFp5GWOH7NAjiP9wVHumTWrbk0A54ldkhoo0fLMLyeIcRoRrjBDUvZtK1FuhoSimJG86qSSJAiP0ID0NeUoItLNJqfk8EgrAQxjoR9XcKL+7shQJIvVdGWE1FDOeoX4n9dPVXjhZpQnqSIcTweFKYMqhkUuMKCCYMXGmiAsqN4V4iHS2SidXlWHYM+ePE86J3X7rN64bdSal2UcFbAPDsExsME5aIJr0AJtgMEjeAav4M14Ml6Md+NjWrpglD174A+Mzx/9nJsa</latexit>

1

L3

X

k

<latexit sha1_base64="FXaILWED/zfw28EcwUvUfgVCxMc=">AAAB/XicbVDNS8MwHE3n15xf9ePmJTgET6OVoR6HXjxOcB+wlpKm6RaWJiVJhVmG/4oXD4p49f/w5n9juvWgmw9CHu/9fuTlhSmjSjvOt1VZWV1b36hu1ra2d3b37P2DrhKZxKSDBROyHyJFGOWko6lmpJ9KgpKQkV44vin83gORigp+rycp8RM05DSmGGkjBfaRR7kOci8ULFKTxFxwPA3sutNwZoDLxC1JHZRoB/aXFwmcJYRrzJBSA9dJtZ8jqSlmZFrzMkVShMdoSAaGcpQQ5eez9FN4apQIxkKawzWcqb83cpSoIpqZTJAeqUWvEP/zBpmOr/yc8jTThOP5Q3HGoBawqAJGVBKs2cQQhCU1WSEeIYmwNoXVTAnu4peXSfe84V40mnfNeuu6rKMKjsEJOAMuuAQtcAvaoAMweATP4BW8WU/Wi/VufcxHK1a5cwj+wPr8AQMXlZg=</latexit>Z

k

<latexit sha1_base64="Mw4++EeeFSTs+sI4jQAzqBrYHvA=">AAACB3icbVDLSsNAFJ3UV62vqEtBBosgKCWRoi5L3eiugn1AEspkOm2HTh7M3IgldOfGX3HjQhG3/oI7/8ZpmoVWD1w4nHMv997jx4IrsKwvo7CwuLS8Ulwtra1vbG6Z2zstFSWSsiaNRCQ7PlFM8JA1gYNgnVgyEviCtf3R5dRv3zGpeBTewjhmXkAGIe9zSkBLXXPfrfMB9vAx5tg9wS6we0ivgwnOdKdrlq2KlQH/JXZOyihHo2t+ur2IJgELgQqilGNbMXgpkcCpYJOSmygWEzoiA+ZoGpKAKS/N/pjgQ630cD+SukLAmfpzIiWBUuPA150BgaGa96bif56TQP/CS3kYJ8BCOlvUTwSGCE9DwT0uGQUx1oRQyfWtmA6JJBR0dCUdgj3/8l/SOq3YZ5XqTbVcq+dxFNEeOkBHyEbnqIauUAM1EUUP6Am9oFfj0Xg23oz3WWvByGd20S8YH9+UfZc/</latexit>i
+ i Im

h

i✏

<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i
<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

<latexit sha1_base64="PEHzB1JNQnM970AYWwfLFSt1SMk="></latexit>
1

L3

X

k

�
Z

k

�
1

2!k

S(k2
cm)� S(p(Ecm)2)

k2
cm � p(Ecm)2

= e�µL
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Origins/issues of on-shell projection
<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.

<latexit sha1_base64="ltjYtYjbivxQT5uOlf2EIUiKujM="></latexit>

�F (P,L)

<latexit sha1_base64="Cr9F3UUWIVS4ATr4/BRNa4iMtrY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgxbArQT0GvXhMwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mHGCfkQHkoecUWOl+kWvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwxp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvatypV4pVW+zOPJwAqdwDh5cQxXuoQYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A3d7jLo=</latexit>�<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="3g1GGwzZTj9xheoIYaKfkar2HJM=">AAACDXicbVC7TsMwFHXKq5RXgJHFoiCVgSqpKmCsYGEBFYk+pCZEjuu0Vp042A5SFfUHWPgVFgYQYmVn429w2wzQciRLR+fcq+tz/JhRqSzr28gtLC4tr+RXC2vrG5tb5vZOU/JEYNLAnHHR9pEkjEakoahipB0LgkKfkZY/uBj7rQciJOXRrRrGxA1RL6IBxUhpyTMPKHREn5fkEXRiwWPFoSPvhUolPIZVeOVd31VGnlm0ytYEcJ7YGSmCDHXP/HK6HCchiRRmSMqObcXKTZFQFDMyKjiJJDHCA9QjHU0jFBLpppM0I3iolS4MuNAvUnCi/t5IUSjlMPT1ZIhUX856Y/E/r5Oo4MxNaRQnikR4eihIGNSZx9XALhUEKzbUBGFB9V8h7iOBsNIFFnQJ9mzkedKslO2TcvWmWqydZ3XkwR7YByVgg1NQA5egDhoAg0fwDF7Bm/FkvBjvxsd0NGdkO7vgD4zPH9yQmio=</latexit>

i⇢(s) /
q
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Exactly set on the mass shell by a Dirac delta function Set on the mass shell 
by the relation:

<latexit sha1_base64="zDUlpZVObXPxFV7+vO1FOKZnnTc=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmKoEKGCtYGBiKRB9SEyLHcVqrjhPZDlIVZWbhV1gYQIiVL2Djb3DaDNByJMtH59yre+/xE0alsqxvY2FxaXlltbJWXd/Y3No2d3Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vVHV4XffSBC0pjfqXFC3AgNOA0pRkpLnnnghALhzM6zm/vT3JFp5GWOH7NAjiP9wVHumTWrbk0A54ldkhoo0fLMLyeIcRoRrjBDUvZtK1FuhoSimJG86qSSJAiP0ID0NeUoItLNJqfk8EgrAQxjoR9XcKL+7shQJIvVdGWE1FDOeoX4n9dPVXjhZpQnqSIcTweFKYMqhkUuMKCCYMXGmiAsqN4V4iHS2SidXlWHYM+ePE86J3X7rN64bdSal2UcFbAPDsExsME5aIJr0AJtgMEjeAav4M14Ml6Md+NjWrpglD174A+Mzx/9nJsa</latexit>
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<latexit sha1_base64="FXaILWED/zfw28EcwUvUfgVCxMc=">AAAB/XicbVDNS8MwHE3n15xf9ePmJTgET6OVoR6HXjxOcB+wlpKm6RaWJiVJhVmG/4oXD4p49f/w5n9juvWgmw9CHu/9fuTlhSmjSjvOt1VZWV1b36hu1ra2d3b37P2DrhKZxKSDBROyHyJFGOWko6lmpJ9KgpKQkV44vin83gORigp+rycp8RM05DSmGGkjBfaRR7kOci8ULFKTxFxwPA3sutNwZoDLxC1JHZRoB/aXFwmcJYRrzJBSA9dJtZ8jqSlmZFrzMkVShMdoSAaGcpQQ5eez9FN4apQIxkKawzWcqb83cpSoIpqZTJAeqUWvEP/zBpmOr/yc8jTThOP5Q3HGoBawqAJGVBKs2cQQhCU1WSEeIYmwNoXVTAnu4peXSfe84V40mnfNeuu6rKMKjsEJOAMuuAQtcAvaoAMweATP4BW8WU/Wi/VufcxHK1a5cwj+wPr8AQMXlZg=</latexit>Z

k

<latexit sha1_base64="Mw4++EeeFSTs+sI4jQAzqBrYHvA=">AAACB3icbVDLSsNAFJ3UV62vqEtBBosgKCWRoi5L3eiugn1AEspkOm2HTh7M3IgldOfGX3HjQhG3/oI7/8ZpmoVWD1w4nHMv997jx4IrsKwvo7CwuLS8Ulwtra1vbG6Z2zstFSWSsiaNRCQ7PlFM8JA1gYNgnVgyEviCtf3R5dRv3zGpeBTewjhmXkAGIe9zSkBLXXPfrfMB9vAx5tg9wS6we0ivgwnOdKdrlq2KlQH/JXZOyihHo2t+ur2IJgELgQqilGNbMXgpkcCpYJOSmygWEzoiA+ZoGpKAKS/N/pjgQ630cD+SukLAmfpzIiWBUuPA150BgaGa96bif56TQP/CS3kYJ8BCOlvUTwSGCE9DwT0uGQUx1oRQyfWtmA6JJBR0dCUdgj3/8l/SOq3YZ5XqTbVcq+dxFNEeOkBHyEbnqIauUAM1EUUP6Am9oFfj0Xg23oz3WWvByGd20S8YH9+UfZc/</latexit>i
+ i Im

h

i✏

<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i
<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

<latexit sha1_base64="89iYf/niiNGOc2IMVkskLipvo/o="></latexit>
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… a result that leads to the correct sub-threshold analytic 
continuation … a result that breaks on the cut

<latexit sha1_base64="PEHzB1JNQnM970AYWwfLFSt1SMk="></latexit>
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Origins/issues of on-shell projection
<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.

<latexit sha1_base64="ltjYtYjbivxQT5uOlf2EIUiKujM="></latexit>

�F (P,L)

<latexit sha1_base64="Cr9F3UUWIVS4ATr4/BRNa4iMtrY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgxbArQT0GvXhMwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mHGCfkQHkoecUWOl+kWvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwxp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvatypV4pVW+zOPJwAqdwDh5cQxXuoQYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A3d7jLo=</latexit>�<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="3g1GGwzZTj9xheoIYaKfkar2HJM=">AAACDXicbVC7TsMwFHXKq5RXgJHFoiCVgSqpKmCsYGEBFYk+pCZEjuu0Vp042A5SFfUHWPgVFgYQYmVn429w2wzQciRLR+fcq+tz/JhRqSzr28gtLC4tr+RXC2vrG5tb5vZOU/JEYNLAnHHR9pEkjEakoahipB0LgkKfkZY/uBj7rQciJOXRrRrGxA1RL6IBxUhpyTMPKHREn5fkEXRiwWPFoSPvhUolPIZVeOVd31VGnlm0ytYEcJ7YGSmCDHXP/HK6HCchiRRmSMqObcXKTZFQFDMyKjiJJDHCA9QjHU0jFBLpppM0I3iolS4MuNAvUnCi/t5IUSjlMPT1ZIhUX856Y/E/r5Oo4MxNaRQnikR4eihIGNSZx9XALhUEKzbUBGFB9V8h7iOBsNIFFnQJ9mzkedKslO2TcvWmWqydZ3XkwR7YByVgg1NQA5egDhoAg0fwDF7Bm/FkvBjvxsd0NGdkO7vgD4zPH9yQmio=</latexit>

i⇢(s) /
q
s� 4M2

N

Exactly set on the mass shell by a Dirac delta function Set on the mass shell 
by the relation:

<latexit sha1_base64="zDUlpZVObXPxFV7+vO1FOKZnnTc=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmKoEKGCtYGBiKRB9SEyLHcVqrjhPZDlIVZWbhV1gYQIiVL2Djb3DaDNByJMtH59yre+/xE0alsqxvY2FxaXlltbJWXd/Y3No2d3Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vVHV4XffSBC0pjfqXFC3AgNOA0pRkpLnnnghALhzM6zm/vT3JFp5GWOH7NAjiP9wVHumTWrbk0A54ldkhoo0fLMLyeIcRoRrjBDUvZtK1FuhoSimJG86qSSJAiP0ID0NeUoItLNJqfk8EgrAQxjoR9XcKL+7shQJIvVdGWE1FDOeoX4n9dPVXjhZpQnqSIcTweFKYMqhkUuMKCCYMXGmiAsqN4V4iHS2SidXlWHYM+ePE86J3X7rN64bdSal2UcFbAPDsExsME5aIJr0AJtgMEjeAav4M14Ml6Md+NjWrpglD174A+Mzx/9nJsa</latexit>
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<latexit sha1_base64="FXaILWED/zfw28EcwUvUfgVCxMc=">AAAB/XicbVDNS8MwHE3n15xf9ePmJTgET6OVoR6HXjxOcB+wlpKm6RaWJiVJhVmG/4oXD4p49f/w5n9juvWgmw9CHu/9fuTlhSmjSjvOt1VZWV1b36hu1ra2d3b37P2DrhKZxKSDBROyHyJFGOWko6lmpJ9KgpKQkV44vin83gORigp+rycp8RM05DSmGGkjBfaRR7kOci8ULFKTxFxwPA3sutNwZoDLxC1JHZRoB/aXFwmcJYRrzJBSA9dJtZ8jqSlmZFrzMkVShMdoSAaGcpQQ5eez9FN4apQIxkKawzWcqb83cpSoIpqZTJAeqUWvEP/zBpmOr/yc8jTThOP5Q3HGoBawqAJGVBKs2cQQhCU1WSEeIYmwNoXVTAnu4peXSfe84V40mnfNeuu6rKMKjsEJOAMuuAQtcAvaoAMweATP4BW8WU/Wi/VufcxHK1a5cwj+wPr8AQMXlZg=</latexit>Z

k

<latexit sha1_base64="Mw4++EeeFSTs+sI4jQAzqBrYHvA=">AAACB3icbVDLSsNAFJ3UV62vqEtBBosgKCWRoi5L3eiugn1AEspkOm2HTh7M3IgldOfGX3HjQhG3/oI7/8ZpmoVWD1w4nHMv997jx4IrsKwvo7CwuLS8Ulwtra1vbG6Z2zstFSWSsiaNRCQ7PlFM8JA1gYNgnVgyEviCtf3R5dRv3zGpeBTewjhmXkAGIe9zSkBLXXPfrfMB9vAx5tg9wS6we0ivgwnOdKdrlq2KlQH/JXZOyihHo2t+ur2IJgELgQqilGNbMXgpkcCpYJOSmygWEzoiA+ZoGpKAKS/N/pjgQ630cD+SukLAmfpzIiWBUuPA150BgaGa96bif56TQP/CS3kYJ8BCOlvUTwSGCE9DwT0uGQUx1oRQyfWtmA6JJBR0dCUdgj3/8l/SOq3YZ5XqTbVcq+dxFNEeOkBHyEbnqIauUAM1EUUP6Am9oFfj0Xg23oz3WWvByGd20S8YH9+UfZc/</latexit>i
+ i Im

h

i✏

<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i
<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

<latexit sha1_base64="89iYf/niiNGOc2IMVkskLipvo/o="></latexit>
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… a result that leads to the correct sub-threshold analytic 
continuation … a result that breaks on the cut

change the details of the cut 
to keep T partly off-shell

Resolution: 

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>= <latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

separate the t-channel exchange 
from the Bethe Salpeter kernel

<latexit sha1_base64="ZNecnV8lubC6pLWB4dSLzK7/Cno=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZelblxWsA+YDiWTZtrQTDIkGaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3kHtPmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMlfyCtmWdRa1ituXV3AbROvILUoEB7WP0ajCRJYyoM4Vhr33MTE2RYGUY4nVcGqaYJJlM8pr6lAsdUB9li5Tm6sMoIRVLZJwxaqL8TGY61nsWhnYyxmehVLxf/8/zURLdBxkSSGirI8qMo5chIlN+PRkxRYvjMEkwUs7siMsEKE2NbqtgSvNWT10n3qu5d1xsPjVqzVdRRhjM4h0vw4AaacA9t6AABCc/wCm+OcV6cd+djOVpyiswp/IHz+QP/DJET</latexit>

B
<latexit sha1_base64="LAfT2zFVgeDiWCYhSupC2GQ0VCU=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV+sJ2KHfSTBuayQxJRiilf+HGhSJu/Rt3/o2ZdhbaeiBwOOdecu4JEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VZU0ai1h1AtRMcMmahhvBOoliGAWCtYPxXea3n5jSPJYNM0mYH+FQ8pBTNFZ67EVoRhQFafTLFbfqzkFWiZeTCuSo98tfvUFM04hJQwVq3fXcxPhTVIZTwWalXqpZgnSMQ9a1VGLEtD+dJ56RM6sMSBgr+6Qhc/X3xhQjrSdRYCezhHrZy8T/vG5qwht/ymWSGibp4qMwFcTEJDufDLhi1IiJJUgVt1kJHaFCamxJJVuCt3zyKmldVL2r6uXDZaV2m9dRhBM4hXPw4BpqcA91aAIFCc/wCm+Odl6cd+djMVpw8p1j+APn8wcfVpCR</latexit>

T

modify index space to reach a new 
quantisation condition

<latexit sha1_base64="cg1GfK+9FyrUcjDpWJcqIMuQsms="></latexit>

`,m �! |kcm|, `,m

 can now constrain 
modified K matrix + the cut

En(L)

<latexit sha1_base64="R2Nve9I5p4Wrqgwpf9uJHvwmFpI=">AAACAnicbVDLSsNAFL3xWesr6krcDBahbkoiRV0W3QhuKtgHNKVMppN26CQTZiZCCcWNv+LGhSJu/Qp3/o2TNgttPTBwOOce5t7jx5wp7Tjf1tLyyuraemGjuLm1vbNr7+03lUgkoQ0iuJBtHyvKWUQbmmlO27GkOPQ5bfmj68xvPVCpmIju9Tim3RAPIhYwgrWRevahJ4ydpVHqhVgPCebodlJWpz275FScKdAicXNSghz1nv3l9QVJQhppwrFSHdeJdTfFUjPC6aToJYrGmIzwgHYMjXBIVTednjBBJ0bpo0BI8yKNpurvRIpDpcahbyazLdW8l4n/eZ1EB5fdlEVxomlEZh8FCUdaoKwP1GeSEs3HhmAimdkVkSGWmGjTWtGU4M6fvEiaZxX3vFK9q5ZqV3kdBTiCYyiDCxdQgxuoQwMIPMIzvMKb9WS9WO/Wx2x0ycozB/AH1ucPmziW6w==</latexit>

K(s)
<latexit sha1_base64="uFfzIWCjSnsEOXT4aqZgvxKMZr4=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVZJS1GXRjcsK9gFJLJPJJB06mQkzk0IJ/RM3LhRx65+482+ctllo64ELh3Pu5d57woxRpR3n26psbG5t71R3a3v7B4dH9vFJT4lcYtLFggk5CJEijHLS1VQzMsgkQWnISD8c3839/oRIRQV/1NOMBClKOI0pRtpIQ9tOnprQZyLxfBwJrYKhXXcazgJwnbglqYMSnaH95UcC5ynhGjOklOc6mQ4KJDXFjMxqfq5IhvAYJcQzlKOUqKBYXD6DF0aJYCykKa7hQv09UaBUqWkams4U6ZFa9ebif56X6/gmKCjPck04Xi6Kcwa1gPMYYEQlwZpNDUFYUnMrxCMkEdYmrJoJwV19eZ30mg33qtF6aNXbt2UcVXAGzsElcME1aIN70AFdgMEEPINX8GYV1ov1bn0sWytWOXMK/sD6/AHv1JM6</latexit>

g2 log[· · · ]

Known integral equations relate 
this to the standard K (or the 

amplitude)

MTH and Raposo, JHEP (2024) 

<latexit sha1_base64="PEHzB1JNQnM970AYWwfLFSt1SMk="></latexit>
1

L3

X

k

�
Z

k

�
1

2!k

S(k2
cm)� S(p(Ecm)2)

k2
cm � p(Ecm)2

= e�µL
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<latexit sha1_base64="S5CI9XPH1MgjxhBz/nlDqq/KyZA=">AAACDXicbVDLSgMxFM34rPU16tJNsAp1U2akqBuh6EZwU8E+oDOWTJppQzPJkGSEMswPuPFX3LhQxK17d/6NmbYLbT0QOJxzD7n3BDGjSjvOt7WwuLS8slpYK65vbG5t2zu7TSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61geJX7rQciFRX8To9i4keoz2lIMdJG6tqHnjB2noapFyE9wIjBm+w+9VQIhcrK9WN40bVLTsUZA84Td0pKYIp61/7yegInEeEaM6RUx3Vi7adIaooZyYpeokiM8BD1ScdQjiKi/HR8TQaPjNKDoZDmcQ3H6u9EiiKlRlFgJvOF1ayXi/95nUSH535KeZxowvHkozBhUAuYVwN7VBKs2cgQhCU1u0I8QBJhbQosmhLc2ZPnSfOk4p5WqrfVUu1yWkcB7IMDUAYuOAM1cA3qoAEweATP4BW8WU/Wi/VufUxGF6xpZg/8gfX5A20bmyA=</latexit>

Kos
(P ) =

New quantization condition…

E0(L)

E1(L)

E2(L)

M2

<latexit sha1_base64="FA73U41vn9Bnm0B7g0hvXn5m7pM="></latexit>

K
finite volume unitarity + t-cut

Matrix of known geometric functions
<latexit sha1_base64="pJjOhdLF4V6c0SpFSs6FSbELcgA=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahgpRdKepFKHrx4KGi/ZB2Kdk0bUOT7JJkhbL0V3jxoIhXf443/41puwdtfTDweG+GmXlBxJk2rvvtZJaWV1bXsuu5jc2t7Z387l5dh7EitEZCHqpmgDXlTNKaYYbTZqQoFgGnjWB4PfEbT1RpFsoHM4qoL3Bfsh4j2Fjp8b5YPbk9Rpeoky+4JXcKtEi8lBQgRbWT/2p3QxILKg3hWOuW50bGT7AyjHA6zrVjTSNMhrhPW5ZKLKj2k+nBY3RklS7qhcqWNGiq/p5IsNB6JALbKbAZ6HlvIv7ntWLTu/ATJqPYUElmi3oxRyZEk+9RlylKDB9Zgoli9lZEBlhhYmxGORuCN//yIqmflryzUvmuXKhcpXFk4QAOoQgenEMFbqAKNSAg4Ble4c1Rzovz7nzMWjNOOrMPf+B8/gBIk47G</latexit>

S(P,L) =

<latexit sha1_base64="h9B+37HiY5/MXYIem87F9Vte1UY=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWZE1I1QdOOyQl/QDiWTZtrQTGZMMoUy9DvcuFDErR/jzr8x085CWw8EDufcyz05fiy4No7zjQpr6xubW8Xt0s7u3v5B+fCopaNEUdakkYhUxyeaCS5Z03AjWCdWjIS+YG1/fJ/57QlTmkeyYaYx80IylDzglBgreb2QmBElAjfwLe6XK07VmQOvEjcnFchR75e/eoOIJiGThgqiddd1YuOlRBlOBZuVeolmMaFjMmRdSyUJmfbSeegZPrPKAAeRsk8aPFd/b6Qk1Hoa+nYyC6mXvUz8z+smJrjxUi7jxDBJF4eCRGAT4awBPOCKUSOmlhCquM2K6YgoQo3tqWRLcJe/vEpaF1X3qnr5eFmp3eV1FOEETuEcXLiGGjxAHZpA4Qme4RXe0AS9oHf0sRgtoHznGP4Aff4AVzyRLA==</latexit>

T = Matrix of known off-shell logs
<latexit sha1_base64="k/CQX9P81ADghMmIm45opMZmfzQ="></latexit>

T|kcm|00,|k0
cm|00 = � 1

|kcm||k0
cm|

log


2!kcm!k0

cm
� 2|kcm||k0

cm|� 2M2
N +m2

⇡ � i✏

2!kcm!k0
cm
+ 2|kcm||k0

cm|� 2M2
N +m2

⇡ � i✏

�

New matrix space, truncated by cutoff function Holds up to e−mπL

Inspired in part three-particle work…  
Blanton, Briceño, Döring, Draper, Mai, Meißner, Müller, Hammer, MTH, Pang, Romero-López, Rusetsky, Sharpe

<latexit sha1_base64="grCpbdTky4svdxcGV5nAeamDxSk="></latexit>

det
kcm`m

h
S(P,L)�1 + ⇠† Kos

(P ) ⇠ + 2g2T (P )
i
= 0

e.g.

<latexit sha1_base64="7+q2Xl8IBgZ6gcFosEqfg/0JE6I=">AAACCXicbVC7TsMwFHXKq5RXgJHFokJiqhKEgAWpgoWxSPQhtVHkOE5r1Y4j20FUUVYWfoWFAYRY+QM2/ganzQAtR7J8fM698r0nSBhV2nG+rcrS8srqWnW9trG5tb1j7+51lEglJm0smJC9ACnCaEzammpGeokkiAeMdIPxdeF374lUVMR3epIQj6NhTCOKkTaSb8PBA/WzQSBYqCbcXHBsniqCmOc5vISub9edhjMFXCRuSeqgRMu3vwahwCknscYMKdV3nUR7GZKaYkby2iBVJEF4jIakb2iMOFFeNt0kh0dGCWEkpDmxhlP1d0eGuCrmNJUc6ZGa9wrxP6+f6ujCy2icpJrEePZRlDKoBSxigSGVBGs2MQRhSc2sEI+QRFib8GomBHd+5UXSOWm4Z43T29N686qMowoOwCE4Bi44B01wA1qgDTB4BM/gFbxZT9aL9W59zEorVtmzD/7A+vwB6R6Z0A==</latexit>

⇠kcm = 1
<latexit sha1_base64="u7OZz1081XP6NHG1d08MTzr7EBE=">AAACI3icbVDLSgMxFM34rPU16tJNsCiuyowUFUEounFZwT6gU0omc9uGZjJDkpGWof/ixl9x40Ipblz4L6btINp64MLJOfeSe48fc6a043xaS8srq2vruY385tb2zq69t19TUSIpVGnEI9nwiQLOBFQ10xwasQQS+hzqfv924tcfQSoWiQc9jKEVkq5gHUaJNlLbvvIGDF9jz4cuE2kcEi3ZYIRdfDItjwaRVtnDxR6I4KepbRecojMFXiRuRgooQ6Vtj70gokkIQlNOlGq6TqxbKZGaUQ6jvJcoiAntky40DRUkBNVKpzeO8LFRAtyJpCmh8VT9PZGSUKlh6JtOs19PzXsT8T+vmejOZStlIk40CDr7qJNwrCM8CQwHTALVfGgIoZKZXTHtEUmoNrHmTQju/MmLpHZWdM+LpftSoXyTxZFDh+gInSIXXaAyukMVVEUUPaEX9IberWfr1RpbH7PWJSubOUB/YH19A25GobU=</latexit>

⇠ =
�
1 1 · · · 1 1

�

Diagonal matrix of Lorentz scalars couplingNNπ<latexit sha1_base64="VHXTTNSt1J4th+5yOhDbYTaYE/4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdpIu3WzC7kYopT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMC1LBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsY3k791hMqzRP5aEYp+jGNJA85o8ZKDxG57pUrbtWdgSwTLycVyFHvlb+6/YRlMUrDBNW647mp8cdUGc4ETkrdTGNK2ZBG2LFU0hi1P56dOiEnVumTMFG2pCEz9ffEmMZaj+LAdsbUDPSiNxX/8zqZCa/8MZdpZlCy+aIwE8QkZPo36XOFzIiRJZQpbm8lbEAVZcamU7IheIsvL5PmWdW7qJ7fn1dqN3kcRTiCYzgFDy6hBndQhwYwiOAZXuHNEc6L8+58zFsLTj5zCH/gfP4Apx6NZQ==</latexit>g =

MTH and Raposo, JHEP (2024) 
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New integral equations…

E0(L)

E1(L)

E2(L)

M2

<latexit sha1_base64="FA73U41vn9Bnm0B7g0hvXn5m7pM="></latexit>

K
finite volume unitarity + t-cut

Inspired in part three-particle work…  
Blanton, Briceño, Döring, Draper, Mai, Meißner, Müller, Hammer, MTH, Pang, Romero-López, Rusetsky, Sharpe

<latexit sha1_base64="yNsLyXVVeQ/6s+wjZpTiKxZwubs=">AAAB+3icbVDLSgMxFL1TX7W+xrp0EyxCBSkzUtSNUHTjRqhgH9AOJZOmbWgmMyQZsQz9FTcuFHHrj7jzb8y0s9DWA4HDOfdyT44fcaa043xbuZXVtfWN/GZha3tnd8/eLzZVGEtCGyTkoWz7WFHOBG1opjltR5LiwOe05Y9vUr/1SKVioXjQk4h6AR4KNmAEayP17GI3wHpEMEd3ZXWqT9AV6tklp+LMgJaJm5ESZKj37K9uPyRxQIUmHCvVcZ1IewmWmhFOp4VurGiEyRgPacdQgQOqvGSWfYqOjdJHg1CaJzSaqb83EhwoNQl8M5kmVYteKv7ndWI9uPQSJqJYU0HmhwYxRzpEaRGozyQlmk8MwUQykxWREZaYaFNXwZTgLn55mTTPKu55pXpfLdWuszrycAhHUAYXLqAGt1CHBhB4gmd4hTdrar1Y79bHfDRnZTsH8AfW5w+yepLs</latexit>

M(s, t) =

<latexit sha1_base64="auAAhlvHbpnNkZNfy/lqP2g5Lso=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIUZdFNy4r2Ac0IUymk3boJBNmboQair/ixoUibv0Pd/6N0zYLbT0wcDjnXO6dE6aCa3Ccb6u0srq2vlHerGxt7+zu2fsHbS0zRVmLSiFVNySaCZ6wFnAQrJsqRuJQsE44upn6nQemNJfJPYxT5sdkkPCIUwJGCuwjL+SDAfZMBoLc0xGWehLYVafmzICXiVuQKirQDOwvry9pFrMEqCBa91wnBT8nCjgVbFLxMs1SQkdkwHqGJiRm2s9n10/wqVH6OJLKvATwTP09kZNY63EcmmRMYKgXvan4n9fLILryc56kGbCEzhdFmcAg8bQK3OeKURBjQwhV3NyK6ZAoQsEUVjEluItfXibt85p7Uavf1auN66KOMjpGJ+gMuegSNdAtaqIWougRPaNX9GY9WS/Wu/Uxj5asYuYQ/YH1+QNxvJU8</latexit>����
os

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="fnKfReRGEE5TmkBUWTu/c2RZMC4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahp5JIUY9FLx4r2A9oQ9lsJ+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip0w/4aESqg3LFrbkLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8W5M3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+e9kyBUyI6aWUKa4vZWwMVWUGZtQyYbgrb68TtqXNe+qVn+oVxq3eRxFOINzqIIH19CAe2hCCxhM4Ble4c1JnBfn3flYthacfOYU/sD5/AF9Ro8G</latexit>✓ <latexit sha1_base64="s11bh05ixF9n9PvVNYnC/fPP94w=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBLyWRoh6LXjxWsB/QhrLZTtKlm03Y3Qil9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkKleSIfzThFP6aR5CFn1Fip3Qt4FJGLfrniVt05yCrxclKBHI1++as3SFgWozRMUK27npsaf0KV4UzgtNTLNKaUjWiEXUsljVH7k/m5U3JmlQEJE2VLGjJXf09MaKz1OA5sZ0zNUC97M/E/r5uZ8MafcJlmBiVbLAozQUxCZr+TAVfIjBhbQpni9lbChlRRZmxCJRuCt/zyKmldVr2rau2hVqnf5nEU4QRO4Rw8uIY63EMDmsBgBM/wCm9O6rw4787HorXg5DPH8AfO5w9+yo8H</latexit>◆<latexit sha1_base64="fnKfReRGEE5TmkBUWTu/c2RZMC4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahp5JIUY9FLx4r2A9oQ9lsJ+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip0w/4aESqg3LFrbkLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8W5M3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+e9kyBUyI6aWUKa4vZWwMVWUGZtQyYbgrb68TtqXNe+qVn+oVxq3eRxFOINzqIIH19CAe2hCCxhM4Ble4c1JnBfn3flYthacfOYU/sD5/AF9Ro8G</latexit>✓ <latexit sha1_base64="s11bh05ixF9n9PvVNYnC/fPP94w=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBLyWRoh6LXjxWsB/QhrLZTtKlm03Y3Qil9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkKleSIfzThFP6aR5CFn1Fip3Qt4FJGLfrniVt05yCrxclKBHI1++as3SFgWozRMUK27npsaf0KV4UzgtNTLNKaUjWiEXUsljVH7k/m5U3JmlQEJE2VLGjJXf09MaKz1OA5sZ0zNUC97M/E/r5uZ8MafcJlmBiVbLAozQUxCZr+TAVfIjBhbQpni9lbChlRRZmxCJRuCt/zyKmldVr2rau2hVqnf5nEU4QRO4Rw8uIY63EMDmsBgBM/wCm9O6rw4787HorXg5DPH8AfO5w9+yo8H</latexit>◆
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

MTH and Raposo, JHEP (2024) 
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Sato and Bedaque: explicitly study the on-shell off-shell difference above the cut
<latexit sha1_base64="89iYf/niiNGOc2IMVkskLipvo/o="></latexit>
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Meng and Epelbaum: different basis could mean a different truncation… numerical checks needed

Bubna et al.: perhaps the most similar, I still need to understand the details

Images taken from Akaki Rusetsky’s Lattice2024 talk…

Comparison to other methods…
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Landscape of amplitudes

Two-to-two scattering:   2 → 2

Decays with an external current:   

Transitions with an external current:  

Three-to-three scattering:   3 → 3

2 →
𝒥

2

1 →
𝒥

2

Long distance matrix elements = this talk

Large body of work dedicated to extracting amplitudes from finite-volume data
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Towards >2 hadrons
Multiple three-particle finite-volume formalisms developed

MTH, Sharpe (2014-2016)          See also Döring, Mai, Hammer, Pang, Rusetsky

MTH, Briceño, Edwards, Thomas, Wilson, Phys.Rev.Lett. 126 (2021) 012001

First lattice calculations appearing… e.g.   π+π+π+ → π+π+π+

Extract reliable spectrum

Use formalism to fit scheme-
dependent K-matrix

Solve integral equations to 
reach physical amplitude
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Towards >2 hadrons
Multiple three-particle finite-volume formalisms developed

MTH, Sharpe (2014-2016)          See also Döring, Mai, Hammer, Pang, Rusetsky

MTH, Briceño, Edwards, Thomas, Wilson, Phys.Rev.Lett. 126 (2021) 012001

First lattice calculations appearing… e.g.   π+π+π+ → π+π+π+

Extract reliable spectrum

Use formalism to fit scheme-
dependent K-matrix

Solve integral equations to 
reach physical amplitude

Three-hadron dynamics from lattice QCD
Fernando Romero-Lopez

Tuesday,  9:40 - 10:20
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Three-body formula for left-hand cuts Three-hadron dynamics from lattice QCD
Fernando Romero-Lopez

Tuesday,  9:40 - 10:20Three-body framework automatically includes left-hand cuts

MTH, Romero-López and Sharpe, PRD (2024) 

We recently extended the three-body framework to DD* → DDπ
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Summary and outlook
Nearest left-hand cut is an [on-shell] + [angular-momentum projection] + [infinite-volume effect]

A modified derivation solves this at the expense of a new quantization condition (and a new K-matrix)

Integrals relate new K-matrix to the scattering amplitude with the cut included

Thanks to Jeremy Green, Steve Sharpe, Fernando Romero-Lopez, Raúl Briceño for discussions!

Much to explore… finite-L effects near (but not on) the cut,     connection to three-particle formalism

[os] + [ang.-mom. proj.] + [ -vol] Bethe-Salpeter kernel gives an incorrect description of the finite-volume system∞
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Summary and outlook
Nearest left-hand cut is an [on-shell] + [angular-momentum projection] + [infinite-volume effect]

A modified derivation solves this at the expense of a new quantization condition (and a new K-matrix)

Integrals relate new K-matrix to the scattering amplitude with the cut included

Thanks to Jeremy Green, Steve Sharpe, Fernando Romero-Lopez, Raúl Briceño for discussions!

Much to explore… finite-L effects near (but not on) the cut,     connection to three-particle formalism

Thanks for listening! Questions?….

[os] + [ang.-mom. proj.] + [ -vol] Bethe-Salpeter kernel gives an incorrect description of the finite-volume system∞
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…back-up slides…
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Recovering the standard formula
Setting the coupling to zero gives

The contracted S-factor is closely related to F

<latexit sha1_base64="/rr7nMBqliEGGCUEMhzY25tx+AI="></latexit>
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Integral equations give

Put it together
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Back to the derivation
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<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="RpSGgHFXxc/AplsANfmV1KFGQOI="></latexit>

ML(P ) =

finite-volume correlator
poles are finite-volume energies

<latexit sha1_base64="ltjYtYjbivxQT5uOlf2EIUiKujM="></latexit>

�F (P,L)

matrix of known 
geometric functions

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v. <latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v. <latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.

<latexit sha1_base64="lVov2O2VpEIu95pZRPV9rptO9sw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9mVol6EUi8eK9gP2C4lm2bb0GyyJlmhLP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXphwpo3rfjuFtfWNza3idmlnd2//oHx41NYyVYS2iORSdUOsKWeCtgwznHYTRXEcctoJx7czv/NElWZSPJhJQoMYDwWLGMHGSt0b1GuwIfL75YpbdedAq8TLSQVyNPvlr95AkjSmwhCOtfY9NzFBhpVhhNNpqZdqmmAyxkPqWypwTHWQze+dojOrDFAklS1h0Fz9PZHhWOtJHNrOGJuRXvZm4n+en5roOsiYSFJDBVksilKOjESz59GAKUoMn1iCiWL2VkRGWGFibEQlG4K3/PIqaV9Uvctq7b5WqTfyOIpwAqdwDh5cQR3uoAktIMDhGV7hzXl0Xpx352PRWnDymWP4A+fzB69pjxk=</latexit>

=
h <latexit sha1_base64="xwuZPQP88p5buCICImSxRi6URCA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMdSLx4r2A9oQ9lsJ+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1FipQ/oNPiL+oFxxq+4CZJ14OalAjuag/NUfxiyNUBomqNY9z02Mn1FlOBM4K/VTjQllEzrCnqWSRqj9bHHujFxYZUjCWNmShizU3xMZjbSeRoHtjKgZ61VvLv7n9VIT3voZl0lqULLlojAVxMRk/jsZcoXMiKkllClubyVsTBVlxiZUsiF4qy+vk/ZV1buu1h5qlXojj6MIZ3AOl+DBDdThHprQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwAvYo7U</latexit>idefines the K matrix

<latexit sha1_base64="vAZxlgraxJzDQNcADGio4+r6KLM=">AAAB9HicbVDLSsNAFL2pr1pfVZduBotQNyWRoi6LbgQ3FewD2lAm00k7dDKJM5NCCf0ONy4UcevHuPNvnKRZaOuBgcM593LPHC/iTGnb/rYKa+sbm1vF7dLO7t7+QfnwqK3CWBLaIiEPZdfDinImaEszzWk3khQHHqcdb3Kb+p0plYqF4lHPIuoGeCSYzwjWRnL7AdZjgjm6r6rzQbli1+wMaJU4OalAjuag/NUfhiQOqNCEY6V6jh1pN8FSM8LpvNSPFY0wmeAR7RkqcECVm2Sh5+jMKEPkh9I8oVGm/t5IcKDULPDMZBpSLXup+J/Xi7V/7SZMRLGmgiwO+TFHOkRpA2jIJCWazwzBRDKTFZExlpho01PJlOAsf3mVtC9qzmWt/lCvNG7yOopwAqdQBQeuoAF30IQWEHiCZ3iFN2tqvVjv1sditGDlO8fwB9bnD7VfkWo=</latexit>

K(s)

<latexit sha1_base64="G+uUPW88CJnAVV298gmy//ZHmAw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquFPVY6sVjBfsB26Vk02wbmk3WJCuUpX/CiwdFvPp3vPlvTNs9aOuDgcd7M8zMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+P2lqmitAWkVyqbog15UzQlmGG026iKI5DTjvh+Hbmd56o0kyKBzNJaBDjoWARI9hYqXuBeg02RH6/XHGr7hxolXg5qUCOZr/81RtIksZUGMKx1r7nJibIsDKMcDot9VJNE0zGeEh9SwWOqQ6y+b1TdGaVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/zUxPdBBkTSWqoIItFUcqRkWj2PBowRYnhE0swUczeisgIK0yMjahkQ/CWX14l7cuqd1Wt3dcq9UYeRxFO4BTOwYNrqMMdNKEFBDg8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AJOjjwc=</latexit>

+
h

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="oRXt8C9GXI8o43gZXPBBLEXZdoo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHiXlep9tVy7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9uy4+X</latexit>

+ · · ·
<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i <latexit sha1_base64="G+uUPW88CJnAVV298gmy//ZHmAw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquFPVY6sVjBfsB26Vk02wbmk3WJCuUpX/CiwdFvPp3vPlvTNs9aOuDgcd7M8zMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+P2lqmitAWkVyqbog15UzQlmGG026iKI5DTjvh+Hbmd56o0kyKBzNJaBDjoWARI9hYqXuBeg02RH6/XHGr7hxolXg5qUCOZr/81RtIksZUGMKx1r7nJibIsDKMcDot9VJNE0zGeEh9SwWOqQ6y+b1TdGaVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/zUxPdBBkTSWqoIItFUcqRkWj2PBowRYnhE0swUczeisgIK0yMjahkQ/CWX14l7cuqd1Wt3dcq9UYeRxFO4BTOwYNrqMMdNKEFBDg8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AJOjjwc=</latexit>

+
h

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="oRXt8C9GXI8o43gZXPBBLEXZdoo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHiXlep9tVy7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9uy4+X</latexit>

+ · · ·
<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i

<latexit sha1_base64="ltjYtYjbivxQT5uOlf2EIUiKujM="></latexit>

�F (P,L)

<latexit sha1_base64="Hw/fQcl+g4idFlgvmDzwgUPh0lQ="></latexit>

= K(s)�K(s)F (P,L)K(s) + · · · = 1

K(s)�1 + F (P,L)

Key details: 
   matrices on angular momentum  channels
    populated with physical (on-shell) partial waves

⊗
K(s)

propagating hadrons

Bethe-Salpeter kernel

for (2MN)2 < s < (2MN + mπ)2

= fully dressed

Framework for generic, EFT independent, 
all-orders diagrammatic relations

<latexit sha1_base64="m3NJOGo3i4QATDcA9cwX6fvAiGE=">AAACGHicdVDLSsNAFJ3UV62vqEs3g0VwUWpaS7ULoejGZQX7gCaUyWTSDp1MwsxEKCGf4cZfceNCEbfd+TdO2go+LwxzOOc+jxsxKpVlvRu5peWV1bX8emFjc2t7x9zd68gwFpi0cchC0XORJIxy0lZUMdKLBEGBy0jXHV9leveOCElDfqsmEXECNOTUpxgpTQ3MkwtoyzgYJLYbMk9OAv3BcQr7iS19qDuxkl2CiCM2URSnzsAsWuVqo149bcDfoFK2ZlEEi2gNzKnthTgOCFeYISn7FStSToKEbsdIWrBjSSKEx2hI+hpyFBDpJLPDUnikGQ/6odCPKzhjv1YkKJDZzjozQGokf2oZ+ZfWj5V/7iSUR7EiHM8H+TGDKoSZS9CjgmDFJhogLKjeFeIREggr7WVBm/B5KfwfdKrlSr1cu6kVm5cLO/LgAByCY1ABZ6AJrkELtAEG9+ARPIMX48F4Ml6Nt3lqzljU7INvYUw/AOaqoFw=</latexit>

=
X

k

[real, analytic]

<latexit sha1_base64="GKcopMPyPmAyPyQWqrBzEcxXvS4="></latexit>

=

Z

k
[real, analytic] + e�µL

39



Some cutting details

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+
<latexit sha1_base64="RpSGgHFXxc/AplsANfmV1KFGQOI="></latexit>

ML(P ) =

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="nJb2rwpLt4S+amKhcogjFqlgBv4="></latexit>
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k2
cm � p(Ecm)2

<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+<latexit sha1_base64="VVg6K9GA6DiwkMgQd8qZ0uC77eQ=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTSO21oJjMkGaGU/oUbF4q49W/c+Tdm2llo64HA4Zx7ybknSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0k/mtJ1Sax/LBjBP0IzqQPOSMGis9diNqhowKct8rV9yqOwNZJl5OKpCj3it/dfsxSyOUhgmqdcdzE+NPqDKcCZyWuqnGhLIRHWDHUkkj1P5klnhKTqzSJ2Gs7JOGzNTfGxMaaT2OAjuZJdSLXib+53VSE175Ey6T1KBk84/CVBATk+x80ucKmRFjSyhT3GYlbEgVZcaWVLIleIsnL5PmWdW7qJ7fnVdq13kdRTiCYzgFDy6hBrdQhwYwkPAMr/DmaOfFeXc+5qMFJ985hD9wPn8AHE6Qjw==</latexit>

R

<latexit sha1_base64="dM3ajYRwEBKBVQ012423l4H/l9U="></latexit>X Ao↵Bon

k2
cm � p2

H

<latexit sha1_base64="YQKx4U3gBSi4C6qp7tDQA+CMyQY="></latexit>X Ao↵Bo↵

k2
cm � p2

abbreviating slightly we write…

We are still angular-momentum projecting everywhere (not really the issue)

Sum is promoted to an additional index… can always be collapsed later

Only the known log function is evaluated off-shell

<latexit sha1_base64="xwREva8qJRQSe1kyJJbnAUsr8SM="></latexit>

�S(P,L)|k0
cm|,`0,m0 , |kcm|,`,m

<latexit sha1_base64="i0+uGTJ8Avfl0rV0YV9JPoQ3cA8="></latexit>
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H(kcm)

smooth cutoff H

<latexit sha1_base64="1oFfSlxiCQrcIu6HEWflWMRpxu4="></latexit>X Ao↵Bon

k2
cm � p2

(1�H) +
X Ao↵Bo↵ �Ao↵Bon

k2
cm � p2

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>= <latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="ZNecnV8lubC6pLWB4dSLzK7/Cno=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZelblxWsA+YDiWTZtrQTDIkGaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3kHtPmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMlfyCtmWdRa1ituXV3AbROvILUoEB7WP0ajCRJYyoM4Vhr33MTE2RYGUY4nVcGqaYJJlM8pr6lAsdUB9li5Tm6sMoIRVLZJwxaqL8TGY61nsWhnYyxmehVLxf/8/zURLdBxkSSGirI8qMo5chIlN+PRkxRYvjMEkwUs7siMsEKE2NbqtgSvNWT10n3qu5d1xsPjVqzVdRRhjM4h0vw4AaacA9t6AABCc/wCm+OcV6cd+djOVpyiswp/IHz+QP/DJET</latexit>

B
<latexit sha1_base64="LAfT2zFVgeDiWCYhSupC2GQ0VCU=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV+sJ2KHfSTBuayQxJRiilf+HGhSJu/Rt3/o2ZdhbaeiBwOOdecu4JEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VZU0ai1h1AtRMcMmahhvBOoliGAWCtYPxXea3n5jSPJYNM0mYH+FQ8pBTNFZ67EVoRhQFafTLFbfqzkFWiZeTCuSo98tfvUFM04hJQwVq3fXcxPhTVIZTwWalXqpZgnSMQ9a1VGLEtD+dJ56RM6sMSBgr+6Qhc/X3xhQjrSdRYCezhHrZy8T/vG5qwht/ymWSGibp4qMwFcTEJDufDLhi1IiJJUgVt1kJHaFCamxJJVuCt3zyKmldVL2r6uXDZaV2m9dRhBM4hXPw4BpqcA91aAIFCc/wCm+Odl6cd+djMVpw8p1j+APn8wcfVpCR</latexit>

T

40



First sum the safe blobs

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+
<latexit sha1_base64="RpSGgHFXxc/AplsANfmV1KFGQOI="></latexit>

ML(P ) =

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="lVov2O2VpEIu95pZRPV9rptO9sw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9mVol6EUi8eK9gP2C4lm2bb0GyyJlmhLP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXphwpo3rfjuFtfWNza3idmlnd2//oHx41NYyVYS2iORSdUOsKWeCtgwznHYTRXEcctoJx7czv/NElWZSPJhJQoMYDwWLGMHGSt0b1GuwIfL75YpbdedAq8TLSQVyNPvlr95AkjSmwhCOtfY9NzFBhpVhhNNpqZdqmmAyxkPqWypwTHWQze+dojOrDFAklS1h0Fz9PZHhWOtJHNrOGJuRXvZm4n+en5roOsiYSFJDBVksilKOjESz59GAKUoMn1iCiWL2VkRGWGFibEQlG4K3/PIqaV9Uvctq7b5WqTfyOIpwAqdwDh5cQR3uoAktIMDhGV7hzXl0Xpx352PRWnDymWP4A+fzB69pjxk=</latexit>

=
h <latexit sha1_base64="xwuZPQP88p5buCICImSxRi6URCA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMdSLx4r2A9oQ9lsJ+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1FipQ/oNPiL+oFxxq+4CZJ14OalAjuag/NUfxiyNUBomqNY9z02Mn1FlOBM4K/VTjQllEzrCnqWSRqj9bHHujFxYZUjCWNmShizU3xMZjbSeRoHtjKgZ61VvLv7n9VIT3voZl0lqULLlojAVxMRk/jsZcoXMiKkllClubyVsTBVlxiZUsiF4qy+vk/ZV1buu1h5qlXojj6MIZ3AOl+DBDdThHprQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwAvYo7U</latexit>idefines the modified K matrix

<latexit sha1_base64="G+uUPW88CJnAVV298gmy//ZHmAw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquFPVY6sVjBfsB26Vk02wbmk3WJCuUpX/CiwdFvPp3vPlvTNs9aOuDgcd7M8zMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+P2lqmitAWkVyqbog15UzQlmGG026iKI5DTjvh+Hbmd56o0kyKBzNJaBDjoWARI9hYqXuBeg02RH6/XHGr7hxolXg5qUCOZr/81RtIksZUGMKx1r7nJibIsDKMcDot9VJNE0zGeEh9SwWOqQ6y+b1TdGaVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/zUxPdBBkTSWqoIItFUcqRkWj2PBowRYnhE0swUczeisgIK0yMjahkQ/CWX14l7cuqd1Wt3dcq9UYeRxFO4BTOwYNrqMMdNKEFBDg8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AJOjjwc=</latexit>

+
h

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="oRXt8C9GXI8o43gZXPBBLEXZdoo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHiXlep9tVy7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9uy4+X</latexit>

+ · · ·
<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i <latexit sha1_base64="G+uUPW88CJnAVV298gmy//ZHmAw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquFPVY6sVjBfsB26Vk02wbmk3WJCuUpX/CiwdFvPp3vPlvTNs9aOuDgcd7M8zMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+P2lqmitAWkVyqbog15UzQlmGG026iKI5DTjvh+Hbmd56o0kyKBzNJaBDjoWARI9hYqXuBeg02RH6/XHGr7hxolXg5qUCOZr/81RtIksZUGMKx1r7nJibIsDKMcDot9VJNE0zGeEh9SwWOqQ6y+b1TdGaVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/zUxPdBBkTSWqoIItFUcqRkWj2PBowRYnhE0swUczeisgIK0yMjahkQ/CWX14l7cuqd1Wt3dcq9UYeRxFO4BTOwYNrqMMdNKEFBDg8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AJOjjwc=</latexit>

+
h

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="LZHzoWQiaTmYvneiMxPI4y2345o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrpXosevFYwX5Iu5Rsmm1Dk+ySZAtl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH5eOTlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh+G7utydUaRbLRzNNaCDwULKIEWys9NTTUZa4E3fWL1c811sArRM/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5zOSr1U0wSTMR7SrqUSC6qDbHHwDF1YZYCiWNmSBi3U3xMZFlpPRWg7BTYjverNxf+8bmqimyBjMkkNlWS5KEo5MjGaf48GTFFi+NQSTBSztyIywgoTYzMq2RD81ZfXSevK9Wtu9aFaqd/mcRThDM7hEny4hjrcQwOaQEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AZ1pkEw=</latexit>p.v.
<latexit sha1_base64="oRXt8C9GXI8o43gZXPBBLEXZdoo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHiXlep9tVy7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9uy4+X</latexit>

+ · · ·
<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+<latexit sha1_base64="VVg6K9GA6DiwkMgQd8qZ0uC77eQ=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTSO21oJjMkGaGU/oUbF4q49W/c+Tdm2llo64HA4Zx7ybknSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0k/mtJ1Sax/LBjBP0IzqQPOSMGis9diNqhowKct8rV9yqOwNZJl5OKpCj3it/dfsxSyOUhgmqdcdzE+NPqDKcCZyWuqnGhLIRHWDHUkkj1P5klnhKTqzSJ2Gs7JOGzNTfGxMaaT2OAjuZJdSLXib+53VSE175Ey6T1KBk84/CVBATk+x80ucKmRFjSyhT3GYlbEgVZcaWVLIleIsnL5PmWdW7qJ7fnVdq13kdRTiCYzgFDy6hBrdQhwYwkPAMr/DmaOfFeXc+5qMFJ985hD9wPn8AHE6Qjw==</latexit>

R

<latexit sha1_base64="VVg6K9GA6DiwkMgQd8qZ0uC77eQ=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTSO21oJjMkGaGU/oUbF4q49W/c+Tdm2llo64HA4Zx7ybknSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0k/mtJ1Sax/LBjBP0IzqQPOSMGis9diNqhowKct8rV9yqOwNZJl5OKpCj3it/dfsxSyOUhgmqdcdzE+NPqDKcCZyWuqnGhLIRHWDHUkkj1P5klnhKTqzSJ2Gs7JOGzNTfGxMaaT2OAjuZJdSLXib+53VSE175Ey6T1KBk84/CVBATk+x80ucKmRFjSyhT3GYlbEgVZcaWVLIleIsnL5PmWdW7qJ7fnVdq13kdRTiCYzgFDy6hBrdQhwYwkPAMr/DmaOfFeXc+5qMFJ985hD9wPn8AHE6Qjw==</latexit>

R

<latexit sha1_base64="R2Nve9I5p4Wrqgwpf9uJHvwmFpI=">AAACAnicbVDLSsNAFL3xWesr6krcDBahbkoiRV0W3QhuKtgHNKVMppN26CQTZiZCCcWNv+LGhSJu/Qp3/o2TNgttPTBwOOce5t7jx5wp7Tjf1tLyyuraemGjuLm1vbNr7+03lUgkoQ0iuJBtHyvKWUQbmmlO27GkOPQ5bfmj68xvPVCpmIju9Tim3RAPIhYwgrWRevahJ4ydpVHqhVgPCebodlJWpz275FScKdAicXNSghz1nv3l9QVJQhppwrFSHdeJdTfFUjPC6aToJYrGmIzwgHYMjXBIVTednjBBJ0bpo0BI8yKNpurvRIpDpcahbyazLdW8l4n/eZ1EB5fdlEVxomlEZh8FCUdaoKwP1GeSEs3HhmAimdkVkSGWmGjTWtGU4M6fvEiaZxX3vFK9q5ZqV3kdBTiCYyiDCxdQgxuoQwMIPMIzvMKb9WS9WO/Wx2x0ycozB/AH1ucPmziW6w==</latexit>

K(s)

<latexit sha1_base64="xwREva8qJRQSe1kyJJbnAUsr8SM="></latexit>

�S(P,L)|k0
cm|,`0,m0 , |kcm|,`,m

<latexit sha1_base64="oRXt8C9GXI8o43gZXPBBLEXZdoo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHiXlep9tVy7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9uy4+X</latexit>

+ · · ·

Key details: 
   matrices on angular momentum 
    on shell but missing parts of diagrams
   but now have significant redefinition freedom

⊗ |k𝖼𝗆 |
K(s)

<latexit sha1_base64="F8H23GzsD8gmulndnBZFvzFXsAk="></latexit>

= K(s)�K(s)S(P,L)K(s) + · · · = 1

K(s)�1 + S(P,L)
= ML(P,L)

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>= <latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="ZNecnV8lubC6pLWB4dSLzK7/Cno=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZelblxWsA+YDiWTZtrQTDIkGaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3kHtPmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMlfyCtmWdRa1ituXV3AbROvILUoEB7WP0ajCRJYyoM4Vhr33MTE2RYGUY4nVcGqaYJJlM8pr6lAsdUB9li5Tm6sMoIRVLZJwxaqL8TGY61nsWhnYyxmehVLxf/8/zURLdBxkSSGirI8qMo5chIlN+PRkxRYvjMEkwUs7siMsEKE2NbqtgSvNWT10n3qu5d1xsPjVqzVdRRhjM4h0vw4AaacA9t6AABCc/wCm+OcV6cd+djOVpyiswp/IHz+QP/DJET</latexit>

B
<latexit sha1_base64="LAfT2zFVgeDiWCYhSupC2GQ0VCU=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV+sJ2KHfSTBuayQxJRiilf+HGhSJu/Rt3/o2ZdhbaeiBwOOdecu4JEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VZU0ai1h1AtRMcMmahhvBOoliGAWCtYPxXea3n5jSPJYNM0mYH+FQ8pBTNFZ67EVoRhQFafTLFbfqzkFWiZeTCuSo98tfvUFM04hJQwVq3fXcxPhTVIZTwWalXqpZgnSMQ9a1VGLEtD+dJ56RM6sMSBgr+6Qhc/X3xhQjrSdRYCezhHrZy8T/vG5qwht/ymWSGibp4qMwFcTEJDufDLhi1IiJJUgVt1kJHaFCamxJJVuCt3zyKmldVL2r6uXDZaV2m9dRhBM4hXPw4BpqcA91aAIFCc/wCm+Odl6cd+djMVpw8p1j+APn8wcfVpCR</latexit>

T
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Completing the story…
<latexit sha1_base64="RpSGgHFXxc/AplsANfmV1KFGQOI="></latexit>

ML(P ) = +
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="sPfu7q4ADnJn1I9Mj6+nCe1rJ4A=">AAAB/HicbVDLSgNBEJyNrxhfqzl6GQyCp7Arol6EEC8eo5gHbEKYnXSSIbMPZnrFsMRf8eJBEa9+iDf/xkmyB00saCiquunu8mMpNDrOt5VbWV1b38hvFra2d3b37P2Dho4SxaHOIxmpls80SBFCHQVKaMUKWOBLaPqj66nffAClRRTe4ziGTsAGoegLztBIXbt4RdsIj5jewYS2q2JAPdq1S07ZmYEuEzcjJZKh1rW/2r2IJwGEyCXT2nOdGDspUyi4hEmhnWiIGR+xAXiGhiwA3Ulnx0/osVF6tB8pUyHSmfp7ImWB1uPAN50Bw6Fe9Kbif56XYP+yk4owThBCPl/UTyTFiE6ToD2hgKMcG8K4EuZWyodMMY4mr4IJwV18eZk0Tsvuefns9qxUqWZx5MkhOSInxCUXpEJuSI3UCSdj8kxeyZv1ZL1Y79bHvDVnZTNF8gfW5w8biZPI</latexit>

= Re
h

<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+
<latexit sha1_base64="VVg6K9GA6DiwkMgQd8qZ0uC77eQ=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTSO21oJjMkGaGU/oUbF4q49W/c+Tdm2llo64HA4Zx7ybknSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0k/mtJ1Sax/LBjBP0IzqQPOSMGis9diNqhowKct8rV9yqOwNZJl5OKpCj3it/dfsxSyOUhgmqdcdzE+NPqDKcCZyWuqnGhLIRHWDHUkkj1P5klnhKTqzSJ2Gs7JOGzNTfGxMaaT2OAjuZJdSLXib+53VSE175Ey6T1KBk84/CVBATk+x80ucKmRFjSyhT3GYlbEgVZcaWVLIleIsnL5PmWdW7qJ7fnVdq13kdRTiCYzgFDy6hBrdQhwYwkPAMr/DmaOfFeXc+5qMFJ985hD9wPn8AHE6Qjw==</latexit>

R

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+ · · ·
<latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit><latexit sha1_base64="U/V2znasgIyQLCO0xOel6aC9zeo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsLXQhrLZbNqlm2zcnQgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSqFQdf9dkorq2vrG+XNytb2zu5edf+gbVSmGW8xJZXuBNRwKRLeQoGSd1LNaRxI/hCMbqb+wxPXRqjkHscp92M6SEQkGEUrdc5Ij4UKTb9ac+vuDGSZeAWpQYFmv/rVCxXLYp4gk9SYruem6OdUo2CSTyq9zPCUshEd8K6lCY258fPZvRNyYpWQRErbSpDM1N8TOY2NGceB7YwpDs2iNxX/87oZRld+LpI0Q56w+aIokwQVmT5PQqE5Qzm2hDIt7K2EDammDG1EFRuCt/jyMmmf1z237t1d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QNr3Y+O</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="lVov2O2VpEIu95pZRPV9rptO9sw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9mVol6EUi8eK9gP2C4lm2bb0GyyJlmhLP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXphwpo3rfjuFtfWNza3idmlnd2//oHx41NYyVYS2iORSdUOsKWeCtgwznHYTRXEcctoJx7czv/NElWZSPJhJQoMYDwWLGMHGSt0b1GuwIfL75YpbdedAq8TLSQVyNPvlr95AkjSmwhCOtfY9NzFBhpVhhNNpqZdqmmAyxkPqWypwTHWQze+dojOrDFAklS1h0Fz9PZHhWOtJHNrOGJuRXvZm4n+en5roOsiYSFJDBVksilKOjESz59GAKUoMn1iCiWL2VkRGWGFibEQlG4K3/PIqaV9Uvctq7b5WqTfyOIpwAqdwDh5cQR3uoAktIMDhGV7hzXl0Xpx352PRWnDymWP4A+fzB69pjxk=</latexit>

=
h <latexit sha1_base64="xwuZPQP88p5buCICImSxRi6URCA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMdSLx4r2A9oQ9lsJ+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1FipQ/oNPiL+oFxxq+4CZJ14OalAjuag/NUfxiyNUBomqNY9z02Mn1FlOBM4K/VTjQllEzrCnqWSRqj9bHHujFxYZUjCWNmShizU3xMZjbSeRoHtjKgZ61VvLv7n9VIT3voZl0lqULLlojAVxMRk/jsZcoXMiKkllClubyVsTBVlxiZUsiF4qy+vk/ZV1buu1h5qlXojj6MIZ3AOl+DBDdThHprQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwAvYo7U</latexit>i

<latexit sha1_base64="G+uUPW88CJnAVV298gmy//ZHmAw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquFPVY6sVjBfsB26Vk02wbmk3WJCuUpX/CiwdFvPp3vPlvTNs9aOuDgcd7M8zMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+P2lqmitAWkVyqbog15UzQlmGG026iKI5DTjvh+Hbmd56o0kyKBzNJaBDjoWARI9hYqXuBeg02RH6/XHGr7hxolXg5qUCOZr/81RtIksZUGMKx1r7nJibIsDKMcDot9VJNE0zGeEh9SwWOqQ6y+b1TdGaVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/zUxPdBBkTSWqoIItFUcqRkWj2PBowRYnhE0swUczeisgIK0yMjahkQ/CWX14l7cuqd1Wt3dcq9UYeRxFO4BTOwYNrqMMdNKEFBDg8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AJOjjwc=</latexit>

+
h

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="oRXt8C9GXI8o43gZXPBBLEXZdoo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHiXlep9tVy7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9uy4+X</latexit>

+ · · ·
<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i <latexit sha1_base64="G+uUPW88CJnAVV298gmy//ZHmAw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquFPVY6sVjBfsB26Vk02wbmk3WJCuUpX/CiwdFvPp3vPlvTNs9aOuDgcd7M8zMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+P2lqmitAWkVyqbog15UzQlmGG026iKI5DTjvh+Hbmd56o0kyKBzNJaBDjoWARI9hYqXuBeg02RH6/XHGr7hxolXg5qUCOZr/81RtIksZUGMKx1r7nJibIsDKMcDot9VJNE0zGeEh9SwWOqQ6y+b1TdGaVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/zUxPdBBkTSWqoIItFUcqRkWj2PBowRYnhE0swUczeisgIK0yMjahkQ/CWX14l7cuqd1Wt3dcq9UYeRxFO4BTOwYNrqMMdNKEFBDg8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AJOjjwc=</latexit>

+
h

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

<latexit sha1_base64="oRXt8C9GXI8o43gZXPBBLEXZdoo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHiXlep9tVy7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9uy4+X</latexit>

+ · · ·
<latexit sha1_base64="yRaLmy3GEhmYsOMTdGmXto/uMHU=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY+lXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r0GH+KgX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdB1kXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbQvqv5ltXZXq9QbeRxFOIFTOAcfrqAOt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD9kljqo=</latexit>i

<latexit sha1_base64="VVg6K9GA6DiwkMgQd8qZ0uC77eQ=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTSO21oJjMkGaGU/oUbF4q49W/c+Tdm2llo64HA4Zx7ybknSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0k/mtJ1Sax/LBjBP0IzqQPOSMGis9diNqhowKct8rV9yqOwNZJl5OKpCj3it/dfsxSyOUhgmqdcdzE+NPqDKcCZyWuqnGhLIRHWDHUkkj1P5klnhKTqzSJ2Gs7JOGzNTfGxMaaT2OAjuZJdSLXib+53VSE175Ey6T1KBk84/CVBATk+x80ucKmRFjSyhT3GYlbEgVZcaWVLIleIsnL5PmWdW7qJ7fnVdq13kdRTiCYzgFDy6hBrdQhwYwkPAMr/DmaOfFeXc+5qMFJ985hD9wPn8AHE6Qjw==</latexit>

R
<latexit sha1_base64="VVg6K9GA6DiwkMgQd8qZ0uC77eQ=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTSO21oJjMkGaGU/oUbF4q49W/c+Tdm2llo64HA4Zx7ybknSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0k/mtJ1Sax/LBjBP0IzqQPOSMGis9diNqhowKct8rV9yqOwNZJl5OKpCj3it/dfsxSyOUhgmqdcdzE+NPqDKcCZyWuqnGhLIRHWDHUkkj1P5klnhKTqzSJ2Gs7JOGzNTfGxMaaT2OAjuZJdSLXib+53VSE175Ey6T1KBk84/CVBATk+x80ucKmRFjSyhT3GYlbEgVZcaWVLIleIsnL5PmWdW7qJ7fnVdq13kdRTiCYzgFDy6hBrdQhwYwkPAMr/DmaOfFeXc+5qMFJ985hD9wPn8AHE6Qjw==</latexit>

R
<latexit sha1_base64="VVg6K9GA6DiwkMgQd8qZ0uC77eQ=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTSO21oJjMkGaGU/oUbF4q49W/c+Tdm2llo64HA4Zx7ybknSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0k/mtJ1Sax/LBjBP0IzqQPOSMGis9diNqhowKct8rV9yqOwNZJl5OKpCj3it/dfsxSyOUhgmqdcdzE+NPqDKcCZyWuqnGhLIRHWDHUkkj1P5klnhKTqzSJ2Gs7JOGzNTfGxMaaT2OAjuZJdSLXib+53VSE175Ey6T1KBk84/CVBATk+x80ucKmRFjSyhT3GYlbEgVZcaWVLIleIsnL5PmWdW7qJ7fnVdq13kdRTiCYzgFDy6hBrdQhwYwkPAMr/DmaOfFeXc+5qMFJ985hD9wPn8AHE6Qjw==</latexit>

R

<latexit sha1_base64="VVg6K9GA6DiwkMgQd8qZ0uC77eQ=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTSO21oJjMkGaGU/oUbF4q49W/c+Tdm2llo64HA4Zx7ybknSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0k/mtJ1Sax/LBjBP0IzqQPOSMGis9diNqhowKct8rV9yqOwNZJl5OKpCj3it/dfsxSyOUhgmqdcdzE+NPqDKcCZyWuqnGhLIRHWDHUkkj1P5klnhKTqzSJ2Gs7JOGzNTfGxMaaT2OAjuZJdSLXib+53VSE175Ey6T1KBk84/CVBATk+x80ucKmRFjSyhT3GYlbEgVZcaWVLIleIsnL5PmWdW7qJ7fnVdq13kdRTiCYzgFDy6hBrdQhwYwkPAMr/DmaOfFeXc+5qMFJ985hD9wPn8AHE6Qjw==</latexit>

R
<latexit sha1_base64="VVg6K9GA6DiwkMgQd8qZ0uC77eQ=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTSO21oJjMkGaGU/oUbF4q49W/c+Tdm2llo64HA4Zx7ybknSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0k/mtJ1Sax/LBjBP0IzqQPOSMGis9diNqhowKct8rV9yqOwNZJl5OKpCj3it/dfsxSyOUhgmqdcdzE+NPqDKcCZyWuqnGhLIRHWDHUkkj1P5klnhKTqzSJ2Gs7JOGzNTfGxMaaT2OAjuZJdSLXib+53VSE175Ey6T1KBk84/CVBATk+x80ucKmRFjSyhT3GYlbEgVZcaWVLIleIsnL5PmWdW7qJ7fnVdq13kdRTiCYzgFDy6hBrdQhwYwkPAMr/DmaOfFeXc+5qMFJ985hD9wPn8AHE6Qjw==</latexit>

R
<latexit sha1_base64="xwREva8qJRQSe1kyJJbnAUsr8SM="></latexit>

�S(P,L)|k0
cm|,`0,m0 , |kcm|,`,m

<latexit sha1_base64="aF2xPefar3pXiLAIUj4DEMgGOVQ="></latexit>

= [K(s) + g2T ]� [K(s) + g2T ]S(P,L)[K(s) + g2T ] + · · · = 1

[K(s) + g2T ]�1 + S(P,L)

<latexit sha1_base64="xwREva8qJRQSe1kyJJbnAUsr8SM="></latexit>

�S(P,L)|k0
cm|,`0,m0 , |kcm|,`,m

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>= <latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="ZNecnV8lubC6pLWB4dSLzK7/Cno=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZelblxWsA+YDiWTZtrQTDIkGaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3kHtPmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMlfyCtmWdRa1ituXV3AbROvILUoEB7WP0ajCRJYyoM4Vhr33MTE2RYGUY4nVcGqaYJJlM8pr6lAsdUB9li5Tm6sMoIRVLZJwxaqL8TGY61nsWhnYyxmehVLxf/8/zURLdBxkSSGirI8qMo5chIlN+PRkxRYvjMEkwUs7siMsEKE2NbqtgSvNWT10n3qu5d1xsPjVqzVdRRhjM4h0vw4AaacA9t6AABCc/wCm+OcV6cd+djOVpyiswp/IHz+QP/DJET</latexit>

B
<latexit sha1_base64="LAfT2zFVgeDiWCYhSupC2GQ0VCU=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV+sJ2KHfSTBuayQxJRiilf+HGhSJu/Rt3/o2ZdhbaeiBwOOdecu4JEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VZU0ai1h1AtRMcMmahhvBOoliGAWCtYPxXea3n5jSPJYNM0mYH+FQ8pBTNFZ67EVoRhQFafTLFbfqzkFWiZeTCuSo98tfvUFM04hJQwVq3fXcxPhTVIZTwWalXqpZgnSMQ9a1VGLEtD+dJ56RM6sMSBgr+6Qhc/X3xhQjrSdRYCezhHrZy8T/vG5qwht/ymWSGibp4qMwFcTEJDufDLhi1IiJJUgVt1kJHaFCamxJJVuCt3zyKmldVL2r6uXDZaV2m9dRhBM4hXPw4BpqcA91aAIFCc/wCm+Odl6cd+djMVpw8p1j+APn8wcfVpCR</latexit>

T

42



Integral equations

E0(L)

E1(L)

E2(L)

M2

<latexit sha1_base64="FA73U41vn9Bnm0B7g0hvXn5m7pM="></latexit>

K
finite volume unitarity + t-cut

Exactly in the spirit of the three-particle approach    •   MTH, Sharpe (2015)   •   Agadjanov et.al, (2016) (Optical potantial)   •   

Define a finite-volume amplitude with the correct limit:

<latexit sha1_base64="ty+AWP3FxJbTuyzHwVgc8+B4KTw="></latexit>

ML(P ) =
1

[K(s) + g2T ]�1 + S(P,L)

Formally take an infinite-volume limit to derive an integral equation 

<latexit sha1_base64="q+yZQu+jidRoQBJf82XZ6yVfbbU="></latexit>

M(s, t) = lim
os

lim
✏!0

lim
L!1

ML(P + i✏)|k0
cm|`m,|kcm|`m

Note: derivation strategy = logically separate from evaluation strategy
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QCD Fock space 
At low-energies QCD = hadronic degrees of freedom ⇡ ⇠ ūd, K ⇠ s̄u, p ⇠ uud

Overlaps of multi-hadron asymptotic states → S matrix

0 0

00

0 0

|⇡⇡, ini

h⇡⇡, out|

s = E2
cmdepends on

and angular variables

diagonal in angular momentum

S(s) ⌘

e2i�0(s)

e2i�1(s)

e2i�2(s)

|KK, ini|⇡⇡⇡⇡, iniAn enormous space of information · · ·

M`(s) / e2i�`(s) � 1

angular momentum also 
plays an important role in 

resonant analysis 
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