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One-dimensional picture

Three-dimensional picture 
(Transverse momentum dependent distribution functions)

the uncertainty on the contributions from
the unmeasured small-x region. While the
central values of the helicity contributions in
Fig. 1.2 are derived from existing data, they
could change as new data become available
in the low- x region. The uncertainties cal-
culated here are based on the state-of-the art
theoretical treatment of all available data re-
lated to the nucleon spin puzzle. Clearly, the

EIC will make a huge impact on our knowl-
edge of these quantities, unmatched by any
other existing or anticipated facility. The
reduced uncertainties would definitively re-
solve the question of whether parton spin
preferences alone can account for the over-
all proton spin, or whether additional contri-
butions are needed from the orbital angular
momentum of partons in the nucleon.

The Confined Motion of Partons Inside the Nucleon

Semi-inclusive DIS (SIDIS) measure-
ments have two natural momentum scales:
the large momentum transfer from the elec-
tron beam needed to achieve the desired spa-
tial resolution, and the momentum of the
produced hadrons perpendicular to the direc-
tion of the momentum transfer, which prefers
a small value sensitive to the motion of con-
fined partons. Remarkable theoretical ad-
vances over the past decade have led to a
rigorous framework where information on the
confined motion of the partons inside a fast-
moving nucleon is matched to transverse-
momentum dependent parton distributions
(TMDs). In particular, TMDs are sensitive

to correlations between the motion of par-
tons and their spin, as well as the spin of the
parent nucleon. These correlations can arise
from spin-orbit coupling among the partons,
about which very little is known to date.
TMDs thus allow us to investigate the full
three-dimensional dynamics of the proton,
going well beyond the information about lon-
gitudional momentum contained in conven-
tional parton distributions. With both elec-
tron and nucleon beams polarized at collider
energies, the EIC will dramatically advance
our knowledge of the motion of confined glu-
ons and sea quarks in ways not achievable at
any existing or proposed facility.
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Figure 1.3: Left: The transverse-momentum distribution of an up quark with longitudinal
momentum fraction x = 0.1 in a transversely polarized proton moving in the z-direction, while
polarized in the y-direction. The color code indicates the probability of finding the up quarks.
Right: The transverse-momentum profile of the up quark Sivers function at five x values
accessible to the EIC, and corresponding statistical uncertainties.
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Quark TMDs

Electron Ion Collider:
The Next QCD Frontier

Understanding the glue
that binds us all
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TMD vs. collinear factorization
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Kinematic modes
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1) Define kinematical modes 
2) Do the kinematics modes 

separate?

d�

d⌘d2q?
=

X

f

Z
d
2
b?e

i(q,b)?Df/A(xA, b?, ⌘)Df/B(xB , b?, ⌘)�(ff ! H)

<latexit sha1_base64="UFVQrUISbV5LRoxugxP0G+JF2Ms="></latexit><latexit sha1_base64="UFVQrUISbV5LRoxugxP0G+JF2Ms="></latexit><latexit sha1_base64="UFVQrUISbV5LRoxugxP0G+JF2Ms="></latexit>

p2
<latexit sha1_base64="oXqHccW77zvyR7bJyHtFN+44aEk=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8eKxhbaUDbbTbt0swm7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPOE55ENOBEpFgFK10n/bqvUrVrbkzkGXiFaQKBZq9yle3n7As5gqZpMZ0PDfFIKcaBZ N8Uu5mhqeUjeiAdyxVNOYmyGenTsipVfokSrQthWSm/p7IaWzMOA5tZ0xxaBa9qfif18kwugxyodIMuWLzRVEmCSZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2xC8xZeXiV+vXdXcu/Nq47pIowTHcAJn4MEFNOAWmuADgwE8wyu8OdJ5cd6dj3nrilPMHMEfOJ8/bn6NbA==</latexit><latexit sha1_base64="oXqHccW77zvyR7bJyHtFN+44aEk=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8eKxhbaUDbbTbt0swm7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPOE55ENOBEpFgFK10n/bqvUrVrbkzkGXiFaQKBZq9yle3n7As5gqZpMZ0PDfFIKcaBZ N8Uu5mhqeUjeiAdyxVNOYmyGenTsipVfokSrQthWSm/p7IaWzMOA5tZ0xxaBa9qfif18kwugxyodIMuWLzRVEmCSZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2xC8xZeXiV+vXdXcu/Nq47pIowTHcAJn4MEFNOAWmuADgwE8wyu8OdJ5cd6dj3nrilPMHMEfOJ8/bn6NbA==</latexit><latexit sha1_base64="oXqHccW77zvyR7bJyHtFN+44aEk=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8eKxhbaUDbbTbt0swm7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPOE55ENOBEpFgFK10n/bqvUrVrbkzkGXiFaQKBZq9yle3n7As5gqZpMZ0PDfFIKcaBZ N8Uu5mhqeUjeiAdyxVNOYmyGenTsipVfokSrQthWSm/p7IaWzMOA5tZ0xxaBa9qfif18kwugxyodIMuWLzRVEmCSZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2xC8xZeXiV+vXdXcu/Nq47pIowTHcAJn4MEFNOAWmuADgwE8wyu8OdJ5cd6dj3nrilPMHMEfOJ8/bn6NbA==</latexit>



Separation of kinematic modes

↵�b

�a

�

Background fields

Background fields

p = ↵p1 + �p2 + p?

Hard part:     fields with 
large    and �↵

C
<latexit sha1_base64="1J8cfU8sKBiQgZnJ7EfYnZqKcOY=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG/FXjy2YGyhDWWznbRrN5uwuxFK6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoQSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+GoPvNbT6g0T+S9GacYxHQgecQZNVZq1nvlilt15yCrxMtJBXI0euWvbj9hWYzSMEG17nhuaoIJVYYzgdNSN9OYUjaiA+xYKmmMOpjMD52SM6v0SZQoW9KQufp7YkJjrcdxaDtjaoZ62ZuJ/3mdzETXwYTLNDMo2WJRlAliEjL7mvS5QmbE2BLKFLe3EjakijJjsynZELzll1eJf1G9qbrNy0rtNk+jCCdwCufgwRXU4A4a4AMDhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8ELoya</latexit><latexit sha1_base64="1J8cfU8sKBiQgZnJ7EfYnZqKcOY=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG/FXjy2YGyhDWWznbRrN5uwuxFK6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoQSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+GoPvNbT6g0T+S9GacYxHQgecQZNVZq1nvlilt15yCrxMtJBXI0euWvbj9hWYzSMEG17nhuaoIJVYYzgdNSN9OYUjaiA+xYKmmMOpjMD52SM6v0SZQoW9KQufp7YkJjrcdxaDtjaoZ62ZuJ/3mdzETXwYTLNDMo2WJRlAliEjL7mvS5QmbE2BLKFLe3EjakijJjsynZELzll1eJf1G9qbrNy0rtNk+jCCdwCufgwRXU4A4a4AMDhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8ELoya</latexit><latexit sha1_base64="1J8cfU8sKBiQgZnJ7EfYnZqKcOY=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG/FXjy2YGyhDWWznbRrN5uwuxFK6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoQSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+GoPvNbT6g0T+S9GacYxHQgecQZNVZq1nvlilt15yCrxMtJBXI0euWvbj9hWYzSMEG17nhuaoIJVYYzgdNSN9OYUjaiA+xYKmmMOpjMD52SM6v0SZQoW9KQufp7YkJjrcdxaDtjaoZ62ZuJ/3mdzETXwYTLNDMo2WJRlAliEjL7mvS5QmbE2BLKFLe3EjakijJjsynZELzll1eJf1G9qbrNy0rtNk+jCCdwCufgwRXU4A4a4AMDhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8ELoya</latexit>

A
<latexit sha1_base64="IgiJ4IzNqKvIHG4uHR54bZMw4w8="></latexit><latexit sha1_base64="IgiJ4IzNqKvIHG4uHR54bZMw4w8="></latexit><latexit sha1_base64="IgiJ4IzNqKvIHG4uHR54bZMw4w8="></latexit>

B
<latexit sha1_base64="5J9VFKiAbjxfypy7in2aEzaMp84="></latexit><latexit sha1_base64="5J9VFKiAbjxfypy7in2aEzaMp84="></latexit><latexit sha1_base64="5J9VFKiAbjxfypy7in2aEzaMp84="></latexit>

I. Balitsky, hep-ph/0101042



Cut-off parameters

↵�b

�a

�We work at the tree 
level. There is no 
large logarithms

ln
�a�bs

M2
Z

<latexit sha1_base64="CrsWz6jy5NhACgEI5hpI910pUIc=">AAACC3icbVC9TsMwGPzCbyl/BUYWiwqJqUorJGCrYGFBKhKhFU2IHNdprTpOZDtIVZQHYOFVWBgAsfICbLwNbpsBWk6yfLq7T/Z3QcKZ0rb9bS0sLi2vrJbWyusbm1vblZ3dWxWnklCHxDyWnQArypmgjmaa004iKY4CTtvB8GLstx+oVCwWN3qUUC/CfcFCRrA2kl+puly4ocQkcxXrR9jHxR0glWdX9w3/Ljcpu2ZPgOZJvSBVKNDyK19uLyZpRIUmHCvVrduJ9jIsNSOc5mU3VTTBZIj7tGuowBFVXjZZJkeHRumhMJbmCI0m6u+JDEdKjaLAJCOsB2rWG4v/ed1Uh6dexkSSairI9KEw5UjHaNwM6jFJieYjQzCRzPwVkQE21WjTX9mUUJ9deZ44jdpZzb4+rjbPizZKsA8HcAR1OIEmXEILHCDwCM/wCm/Wk/VivVsf0+iCVczswR9Ynz+NfJt+</latexit><latexit sha1_base64="CrsWz6jy5NhACgEI5hpI910pUIc=">AAACC3icbVC9TsMwGPzCbyl/BUYWiwqJqUorJGCrYGFBKhKhFU2IHNdprTpOZDtIVZQHYOFVWBgAsfICbLwNbpsBWk6yfLq7T/Z3QcKZ0rb9bS0sLi2vrJbWyusbm1vblZ3dWxWnklCHxDyWnQArypmgjmaa004iKY4CTtvB8GLstx+oVCwWN3qUUC/CfcFCRrA2kl+puly4ocQkcxXrR9jHxR0glWdX9w3/Ljcpu2ZPgOZJvSBVKNDyK19uLyZpRIUmHCvVrduJ9jIsNSOc5mU3VTTBZIj7tGuowBFVXjZZJkeHRumhMJbmCI0m6u+JDEdKjaLAJCOsB2rWG4v/ed1Uh6dexkSSairI9KEw5UjHaNwM6jFJieYjQzCRzPwVkQE21WjTX9mUUJ9deZ44jdpZzb4+rjbPizZKsA8HcAR1OIEmXEILHCDwCM/wCm/Wk/VivVsf0+iCVczswR9Ynz+NfJt+</latexit><latexit sha1_base64="CrsWz6jy5NhACgEI5hpI910pUIc=">AAACC3icbVC9TsMwGPzCbyl/BUYWiwqJqUorJGCrYGFBKhKhFU2IHNdprTpOZDtIVZQHYOFVWBgAsfICbLwNbpsBWk6yfLq7T/Z3QcKZ0rb9bS0sLi2vrJbWyusbm1vblZ3dWxWnklCHxDyWnQArypmgjmaa004iKY4CTtvB8GLstx+oVCwWN3qUUC/CfcFCRrA2kl+puly4ocQkcxXrR9jHxR0glWdX9w3/Ljcpu2ZPgOZJvSBVKNDyK19uLyZpRIUmHCvVrduJ9jIsNSOc5mU3VTTBZIj7tGuowBFVXjZZJkeHRumhMJbmCI0m6u+JDEdKjaLAJCOsB2rWG4v/ed1Uh6dexkSSairI9KEw5UjHaNwM6jFJieYjQzCRzPwVkQE21WjTX9mUUJ9deZ44jdpZzb4+rjbPizZKsA8HcAR1OIEmXEILHCDwCM/wCm/Wk/VivVsf0+iCVczswR9Ynz+NfJt+</latexit>

We neglect dependence 
on cut-off parameters

Z

|↵|>�a

d↵ !
Z 1

�1
d↵

<latexit sha1_base64="ZJ+xMTcLTrXFuM87m29ls3v8BvU=">AAACKnicbVDLSgMxFM3UV62vqks3wSK4sUxFUDcideOygrWFTh3upJk2mMkMyR2hjP0fN/6KC11oceuHmD4QtV5IOJxzLsk5QSKFQdcdOrm5+YXFpfxyYWV1bX2juLl1Y+JUM15nsYx1MwDDpVC8jgIlbyaaQxRI3gjuLkZ6455rI2J1jf2EtyPoKhEKBmgpv1j1hEI/e/BAJj14OPOM6Ebgw4B2JhT1MKYj0629Quz72cEEfDv8Ysktu+Ohs6AyBSUynZpffPE6MUsjrpBJMKZVcRNsZ6BRMMkHBS81PAF2B13eslBBxE07G2cd0D3LdGgYa3sU0jH7cyODyJh+FFhnBNgzf7UR+Z/WSjE8aWdCJSlyxSYPhamkNv6oONoRmjOUfQuAaWH/SlkPNDC09RZsCZW/kWdB/bB8Wnavjkrn1WkbebJDdsk+qZBjck4uSY3UCSOP5Jm8kXfnyXl1hs7HxJpzpjvb5Nc4n1+V36i1</latexit><latexit sha1_base64="ZJ+xMTcLTrXFuM87m29ls3v8BvU=">AAACKnicbVDLSgMxFM3UV62vqks3wSK4sUxFUDcideOygrWFTh3upJk2mMkMyR2hjP0fN/6KC11oceuHmD4QtV5IOJxzLsk5QSKFQdcdOrm5+YXFpfxyYWV1bX2juLl1Y+JUM15nsYx1MwDDpVC8jgIlbyaaQxRI3gjuLkZ6455rI2J1jf2EtyPoKhEKBmgpv1j1hEI/e/BAJj14OPOM6Ebgw4B2JhT1MKYj0629Quz72cEEfDv8Ysktu+Ohs6AyBSUynZpffPE6MUsjrpBJMKZVcRNsZ6BRMMkHBS81PAF2B13eslBBxE07G2cd0D3LdGgYa3sU0jH7cyODyJh+FFhnBNgzf7UR+Z/WSjE8aWdCJSlyxSYPhamkNv6oONoRmjOUfQuAaWH/SlkPNDC09RZsCZW/kWdB/bB8Wnavjkrn1WkbebJDdsk+qZBjck4uSY3UCSOP5Jm8kXfnyXl1hs7HxJpzpjvb5Nc4n1+V36i1</latexit><latexit sha1_base64="ZJ+xMTcLTrXFuM87m29ls3v8BvU=">AAACKnicbVDLSgMxFM3UV62vqks3wSK4sUxFUDcideOygrWFTh3upJk2mMkMyR2hjP0fN/6KC11oceuHmD4QtV5IOJxzLsk5QSKFQdcdOrm5+YXFpfxyYWV1bX2juLl1Y+JUM15nsYx1MwDDpVC8jgIlbyaaQxRI3gjuLkZ6455rI2J1jf2EtyPoKhEKBmgpv1j1hEI/e/BAJj14OPOM6Ebgw4B2JhT1MKYj0629Quz72cEEfDv8Ysktu+Ohs6AyBSUynZpffPE6MUsjrpBJMKZVcRNsZ6BRMMkHBS81PAF2B13eslBBxE07G2cd0D3LdGgYa3sU0jH7cyODyJh+FFhnBNgzf7UR+Z/WSjE8aWdCJSlyxSYPhamkNv6oONoRmjOUfQuAaWH/SlkPNDC09RZsCZW/kWdB/bB8Wnavjkrn1WkbebJDdsk+qZBjck4uSY3UCSOP5Jm8kXfnyXl1hs7HxJpzpjvb5Nc4n1+V36i1</latexit>

p · x =

r
s

2

⇣
↵x� + �x+

⌘
� (p, x)?

<latexit sha1_base64="vuNCFBRC89awqvrD0ZbKQdkyGkY="></latexit><latexit sha1_base64="vuNCFBRC89awqvrD0ZbKQdkyGkY="></latexit><latexit sha1_base64="vuNCFBRC89awqvrD0ZbKQdkyGkY="></latexit>

�a,�b ! 0
<latexit sha1_base64="+MbCcP+SAjOT+0tJMS86ZdTWvuc=">AAAB/3icbVBNS8NAFHypX7V+RT148LJYBA9SEhHUW9GLxwrGFpoQNttNu3Q3CbsboYRe/CtePKh49W9489+4bXPQ1oGFYeY93s5EGWdKO863VVlaXlldq67XNja3tnfs3b0HleaSUI+kPJWdCCvKWUI9zTSnnUxSLCJO29HwZuK3H6lULE3u9SijgcD9hMWMYG2k0D7wFesLHOLTkkTI1ylyQrvuNJwp0CJxS1KHEq3Q/vJ7KckFTTThWKmu62Q6KLDUjHA6rvm5ohkmQ9ynXUMTLKgKimmAMTo2Sg/FqTQv0Wiq/t4osFBqJCIzKbAeqHlvIv7ndXMdXwYFS7Jc04TMDsU5RybipA3UY5ISzUeGYCKZ+SsiAywx0aazminBnY+8SLyzxlXDuTuvN6/LNqpwCEdwAi5cQBNuoQUeEBjDM7zCm/VkvVjv1sdstGKVO/vwB9bnDw9slZo=</latexit><latexit sha1_base64="+MbCcP+SAjOT+0tJMS86ZdTWvuc=">AAAB/3icbVBNS8NAFHypX7V+RT148LJYBA9SEhHUW9GLxwrGFpoQNttNu3Q3CbsboYRe/CtePKh49W9489+4bXPQ1oGFYeY93s5EGWdKO863VVlaXlldq67XNja3tnfs3b0HleaSUI+kPJWdCCvKWUI9zTSnnUxSLCJO29HwZuK3H6lULE3u9SijgcD9hMWMYG2k0D7wFesLHOLTkkTI1ylyQrvuNJwp0CJxS1KHEq3Q/vJ7KckFTTThWKmu62Q6KLDUjHA6rvm5ohkmQ9ynXUMTLKgKimmAMTo2Sg/FqTQv0Wiq/t4osFBqJCIzKbAeqHlvIv7ndXMdXwYFS7Jc04TMDsU5RybipA3UY5ISzUeGYCKZ+SsiAywx0aazminBnY+8SLyzxlXDuTuvN6/LNqpwCEdwAi5cQBNuoQUeEBjDM7zCm/VkvVjv1sdstGKVO/vwB9bnDw9slZo=</latexit><latexit sha1_base64="+MbCcP+SAjOT+0tJMS86ZdTWvuc=">AAAB/3icbVBNS8NAFHypX7V+RT148LJYBA9SEhHUW9GLxwrGFpoQNttNu3Q3CbsboYRe/CtePKh49W9489+4bXPQ1oGFYeY93s5EGWdKO863VVlaXlldq67XNja3tnfs3b0HleaSUI+kPJWdCCvKWUI9zTSnnUxSLCJO29HwZuK3H6lULE3u9SijgcD9hMWMYG2k0D7wFesLHOLTkkTI1ylyQrvuNJwp0CJxS1KHEq3Q/vJ7KckFTTThWKmu62Q6KLDUjHA6rvm5ohkmQ9ynXUMTLKgKimmAMTo2Sg/FqTQv0Wiq/t4osFBqJCIzKbAeqHlvIv7ndXMdXwYFS7Jc04TMDsU5RybipA3UY5ISzUeGYCKZ+SsiAywx0aazminBnY+8SLyzxlXDuTuvN6/LNqpwCEdwAi5cQBNuoQUeEBjDM7zCm/VkvVjv1sdstGKVO/vwB9bnDw9slZo=</latexit>

A(x�, x?)
<latexit sha1_base64="W51nG0cqh1lj2emptaJzsbCnfeQ="></latexit><latexit sha1_base64="W51nG0cqh1lj2emptaJzsbCnfeQ="></latexit><latexit sha1_base64="W51nG0cqh1lj2emptaJzsbCnfeQ="></latexit>

B(x+, x?)
<latexit sha1_base64="AUu5RPwn8VnsrTTPboy8y4KrqMI="></latexit><latexit sha1_base64="AUu5RPwn8VnsrTTPboy8y4KrqMI="></latexit><latexit sha1_base64="AUu5RPwn8VnsrTTPboy8y4KrqMI="></latexit>



Z boson production

LZ =

Z
dx JµZ

µ(x)
<latexit sha1_base64="eeswFv/oPhysxOAreBuJ+5IrUGY=">AAACEXicbVBPT8IwHO38i/gP9eilSkzgQoYxUQ8mRC/GeMDECYHNpSsdNHTd0nYGssBX8OJX8eJBjVdv3vw2FthBwZe0eXnv90v7nhcxKpVpfhtz8wuLS8uZlezq2vrGZm5r+06GscDEwiELRd1DkjDKiaWoYqQeCYICj5Ga170Y+bUHIiQN+a3qR8QJUJtTn2KktOTminaAVAcjllwP3MbwbAhtypW9B1u94ZVrBzFs3Ou70Cu6ubxZMseAs6SckjxIUXVzX3YrxHFAuMIMSdksm5FyEiQUxYwMsnYsSYRwF7VJU1OOAiKdZBxpAA+00oJ+KPThCo7V3xsJCqTsB56eHAWQ095I/M9rxso/cRLKo1gRjicP+TGDKoSjfmCLCoIV62uCsKD6rxB3kEBY6RazuoTydORZYh2WTkvmzVG+cp62kQG7YB8UQBkcgwq4BFVgAQwewTN4BW/Gk/FivBsfk9E5I93ZAX9gfP4AsBudCA==</latexit><latexit sha1_base64="eeswFv/oPhysxOAreBuJ+5IrUGY=">AAACEXicbVBPT8IwHO38i/gP9eilSkzgQoYxUQ8mRC/GeMDECYHNpSsdNHTd0nYGssBX8OJX8eJBjVdv3vw2FthBwZe0eXnv90v7nhcxKpVpfhtz8wuLS8uZlezq2vrGZm5r+06GscDEwiELRd1DkjDKiaWoYqQeCYICj5Ga170Y+bUHIiQN+a3qR8QJUJtTn2KktOTminaAVAcjllwP3MbwbAhtypW9B1u94ZVrBzFs3Ou70Cu6ubxZMseAs6SckjxIUXVzX3YrxHFAuMIMSdksm5FyEiQUxYwMsnYsSYRwF7VJU1OOAiKdZBxpAA+00oJ+KPThCo7V3xsJCqTsB56eHAWQ095I/M9rxso/cRLKo1gRjicP+TGDKoSjfmCLCoIV62uCsKD6rxB3kEBY6RazuoTydORZYh2WTkvmzVG+cp62kQG7YB8UQBkcgwq4BFVgAQwewTN4BW/Gk/FivBsfk9E5I93ZAX9gfP4AsBudCA==</latexit><latexit sha1_base64="eeswFv/oPhysxOAreBuJ+5IrUGY=">AAACEXicbVBPT8IwHO38i/gP9eilSkzgQoYxUQ8mRC/GeMDECYHNpSsdNHTd0nYGssBX8OJX8eJBjVdv3vw2FthBwZe0eXnv90v7nhcxKpVpfhtz8wuLS8uZlezq2vrGZm5r+06GscDEwiELRd1DkjDKiaWoYqQeCYICj5Ga170Y+bUHIiQN+a3qR8QJUJtTn2KktOTminaAVAcjllwP3MbwbAhtypW9B1u94ZVrBzFs3Ou70Cu6ubxZMseAs6SckjxIUXVzX3YrxHFAuMIMSdksm5FyEiQUxYwMsnYsSYRwF7VJU1OOAiKdZBxpAA+00oJ+KPThCo7V3xsJCqTsB56eHAWQ095I/M9rxso/cRLKo1gRjicP+TGDKoSjfmCLCoIV62uCsKD6rxB3kEBY6RazuoTydORZYh2WTkvmzVG+cp62kQG7YB8UQBkcgwq4BFVgAQwewTN4BW/Gk/FivBsfk9E5I93ZAX9gfP4AsBudCA==</latexit>

Jµ = � e

2sW cW

X

f

 ̄f�µ(g
V
f � gAf �5) f

<latexit sha1_base64="SgWJg4z8ftd8hKWnXITbRCh5CG0="></latexit><latexit sha1_base64="SgWJg4z8ftd8hKWnXITbRCh5CG0="></latexit><latexit sha1_base64="SgWJg4z8ftd8hKWnXITbRCh5CG0="></latexit>

d� =
⇡

2s

d3q

Eq
[�W (pA, pB , q)]

<latexit sha1_base64="gUNHb5Ljx0+ig6+l9KuiJfYzVNY="></latexit><latexit sha1_base64="gUNHb5Ljx0+ig6+l9KuiJfYzVNY="></latexit><latexit sha1_base64="gUNHb5Ljx0+ig6+l9KuiJfYzVNY="></latexit>

W (pA, pB , q)
def
=

1

(2⇡)4

Z
d4x e�iqxhpA, pB |Jµ(x)Jµ(0)|pA, pBi

<latexit sha1_base64="tYiONG68E41Uc+MwZCcI1YD8ElE="></latexit><latexit sha1_base64="tYiONG68E41Uc+MwZCcI1YD8ElE="></latexit><latexit sha1_base64="tYiONG68E41Uc+MwZCcI1YD8ElE="></latexit>

Calculate the hadronic tensor and present 
the result in a factored form



Hadronic tensor and functional integral
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DÃµDAµ

Z  ̃(tf )= (tf )

D ˜̄ D ̃D ̄D  ⇤
pA

( ~̃A(ti),  ̃(ti))

⇥ ⇤
pB

( ~̃A(ti),  ̃(ti))e
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Functional integral representation 
for hadronic tensor

Boundary conditions

 ̃(tf ) =  (tf )
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Separation of modes and functional integral
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A
<latexit sha1_base64="IgiJ4IzNqKvIHG4uHR54bZMw4w8="></latexit><latexit sha1_base64="IgiJ4IzNqKvIHG4uHR54bZMw4w8="></latexit><latexit sha1_base64="IgiJ4IzNqKvIHG4uHR54bZMw4w8="></latexit>

B
<latexit sha1_base64="5J9VFKiAbjxfypy7in2aEzaMp84="></latexit><latexit sha1_base64="5J9VFKiAbjxfypy7in2aEzaMp84="></latexit><latexit sha1_base64="5J9VFKiAbjxfypy7in2aEzaMp84="></latexit>

pA
<latexit sha1_base64="+UO3393dJxUaAr/8Jky7msdyD40=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9VLx4rGltoQ9lsJ+3SzSbsboQS+hO8eFDx6j/y5r9x2+ag1QcDj/dmmJkXpoJr47pfTmlpeWV1rbxe2djc2t6p7u496CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxxdT/3WIyrNE3lvxikGMR1IHnFGjZXu0t5lr1pz6+4M5C/xClKDAs1e9bPbT1gWozRMUK07npuaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmySp9EibIlDZmpPydyGms9jkPbGVMz1IveVPzP62QmOg9yLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwFl/+S/yT+kXdvT2tNa6KNMpwAIdwDB6cQQNuoAk+MBjAE7zAqyOcZ+fNeZ+3lpxiZh9+wfn4BoUrjXs=</latexit><latexit sha1_base64="+UO3393dJxUaAr/8Jky7msdyD40=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9VLx4rGltoQ9lsJ+3SzSbsboQS+hO8eFDx6j/y5r9x2+ag1QcDj/dmmJkXpoJr47pfTmlpeWV1rbxe2djc2t6p7u496CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxxdT/3WIyrNE3lvxikGMR1IHnFGjZXu0t5lr1pz6+4M5C/xClKDAs1e9bPbT1gWozRMUK07npuaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmySp9EibIlDZmpPydyGms9jkPbGVMz1IveVPzP62QmOg9yLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwFl/+S/yT+kXdvT2tNa6KNMpwAIdwDB6cQQNuoAk+MBjAE7zAqyOcZ+fNeZ+3lpxiZh9+wfn4BoUrjXs=</latexit><latexit sha1_base64="+UO3393dJxUaAr/8Jky7msdyD40=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9VLx4rGltoQ9lsJ+3SzSbsboQS+hO8eFDx6j/y5r9x2+ag1QcDj/dmmJkXpoJr47pfTmlpeWV1rbxe2djc2t6p7u496CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxxdT/3WIyrNE3lvxikGMR1IHnFGjZXu0t5lr1pz6+4M5C/xClKDAs1e9bPbT1gWozRMUK07npuaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmySp9EibIlDZmpPydyGms9jkPbGVMz1IveVPzP62QmOg9yLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwFl/+S/yT+kXdvT2tNa6KNMpwAIdwDB6cQQNuoAk+MBjAE7zAqyOcZ+fNeZ+3lpxiZh9+wfn4BoUrjXs=</latexit>

QCD action in two background fields

Integrals over background fields 
depend on each other through 
“interaction” with C fields

Integrals are independent when 
integral over C fields has factorized 
form

W (pA, pB , q) =
1

(2⇡)4

Z
d4xe�iqx

Z Ã(tf )=A(tf )

DÃµDAµ

Z  ̃a(tf )= a(tf )

D ̄aD a

⇥ D ˜̄ aD ̃ae
�iSQCD(Ã, ̃a)eiSQCD(A, a) ⇤

pA
( ~̃A(ti),  ̃a(ti)) pA( ~A(ti), (ti))

⇥
Z B̃(tf )=B(tf )

DB̃µDBµ

Z  ̃b(tf )= b(tf )

D ̄bD bD
˜̄ bD ̃b

⇥ e�iSQCD(B̃, ̃b)eiSQCD(B, b) ⇤
pB

( ~̃B(ti),  ̃b(ti)) pB ( ~B(ti), b(ti))

⇥
Z

DCµ

Z C̃(tf )=C(tf )

DC̃µ

Z
D ̄CD C

Z  ̃c(tf )= c(tf )

D ˜̄ CD ̃C J̃Cµ(x)J
µ
C(0) e

�iS̃C+iSC

<latexit sha1_base64="Fkasdx5hRO+Iy5PgLQmSRdhW6PA="></latexit><latexit sha1_base64="isM5MPA35vpKaLMyeI0JJ7960v8="></latexit><latexit sha1_base64="isM5MPA35vpKaLMyeI0JJ7960v8="></latexit>

SC = SQCD(A+B + C)� SQCD(A)� SQCD(B)
<latexit sha1_base64="5PS/wFqK0m3jnk/LTGUmuKUsvws="></latexit><latexit sha1_base64="VxFMN7SMghKWTuvEn+EtrCUFd78="></latexit><latexit sha1_base64="VxFMN7SMghKWTuvEn+EtrCUFd78="></latexit>



Integration over “central” fields

Z
DCµ

Z C̃(tf )=C(tf )

DC̃µ

Z
D ̄CD C

Z  ̃c(tf )= c(tf )

D ˜̄ CD ̃C J̃Cµ(x)J
µ
C(0) e

�iS̃C+iSC

<latexit sha1_base64="PE5FU8CUrspQbfYE5JSNM3IiEBI="></latexit><latexit sha1_base64="dmi4xZz1yONVRgityMrg7HxUtsM="></latexit><latexit sha1_base64="dmi4xZz1yONVRgityMrg7HxUtsM="></latexit>

Calculate functional integral 
at tree level

Show that it has factorized 
form

pB
<latexit sha1_base64="vBU3dL70I51MD7IRcnyyEMcl9y8=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8eKxhbaUDbbSbt0swm7G6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6iRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTP3WEyrNE/lgxikGMR1IHnFGjZXu016jV6m6NXcGsky8glShQLNX+er2E5bFKA0TVOuO56YmyKkynAmclLuZxpSyER1gx1JJY9RBPjt1Qk6t0idRomxJQ2bq74mcxlqP49B2xtQM9aI3Ff/zOpmJroKcyzQzKNl8UZQJYhIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2xC8xZeXiX9eu665dxfVeqNIowTHcAJn4MEl1OEWmuADgwE8wyu8OcJ5cd6dj3nrilPMHMEfOJ8/hq6NfA==</latexit><latexit sha1_base64="vBU3dL70I51MD7IRcnyyEMcl9y8=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8eKxhbaUDbbSbt0swm7G6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6iRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTP3WEyrNE/lgxikGMR1IHnFGjZXu016jV6m6NXcGsky8glShQLNX+er2E5bFKA0TVOuO56YmyKkynAmclLuZxpSyER1gx1JJY9RBPjt1Qk6t0idRomxJQ2bq74mcxlqP49B2xtQM9aI3Ff/zOpmJroKcyzQzKNl8UZQJYhIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2xC8xZeXiX9eu665dxfVeqNIowTHcAJn4MEl1OEWmuADgwE8wyu8OcJ5cd6dj3nrilPMHMEfOJ8/hq6NfA==</latexit><latexit sha1_base64="vBU3dL70I51MD7IRcnyyEMcl9y8=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8eKxhbaUDbbSbt0swm7G6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6iRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTP3WEyrNE/lgxikGMR1IHnFGjZXu016jV6m6NXcGsky8glShQLNX+er2E5bFKA0TVOuO56YmyKkynAmclLuZxpSyER1gx1JJY9RBPjt1Qk6t0idRomxJQ2bq74mcxlqP49B2xtQM9aI3Ff/zOpmJroKcyzQzKNl8UZQJYhIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2xC8xZeXiX9eu665dxfVeqNIowTHcAJn4MEl1OEWmuADgwE8wyu8OcJ5cd6dj3nrilPMHMEfOJ8/hq6NfA==</latexit>

pA
<latexit sha1_base64="+UO3393dJxUaAr/8Jky7msdyD40=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9VLx4rGltoQ9lsJ+3SzSbsboQS+hO8eFDx6j/y5r9x2+ag1QcDj/dmmJkXpoJr47pfTmlpeWV1rbxe2djc2t6p7u496CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxxdT/3WIyrNE3lvxikGMR1IHnFGjZXu0t5lr1pz6+4M5C/xClKDAs1e9bPbT1gWozRMUK07npuaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmySp9EibIlDZmpPydyGms9jkPbGVMz1IveVPzP62QmOg9yLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwFl/+S/yT+kXdvT2tNa6KNMpwAIdwDB6cQQNuoAk+MBjAE7zAqyOcZ+fNeZ+3lpxiZh9+wfn4BoUrjXs=</latexit><latexit sha1_base64="+UO3393dJxUaAr/8Jky7msdyD40=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9VLx4rGltoQ9lsJ+3SzSbsboQS+hO8eFDx6j/y5r9x2+ag1QcDj/dmmJkXpoJr47pfTmlpeWV1rbxe2djc2t6p7u496CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxxdT/3WIyrNE3lvxikGMR1IHnFGjZXu0t5lr1pz6+4M5C/xClKDAs1e9bPbT1gWozRMUK07npuaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmySp9EibIlDZmpPydyGms9jkPbGVMz1IveVPzP62QmOg9yLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwFl/+S/yT+kXdvT2tNa6KNMpwAIdwDB6cQQNuoAk+MBjAE7zAqyOcZ+fNeZ+3lpxiZh9+wfn4BoUrjXs=</latexit><latexit sha1_base64="+UO3393dJxUaAr/8Jky7msdyD40=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9VLx4rGltoQ9lsJ+3SzSbsboQS+hO8eFDx6j/y5r9x2+ag1QcDj/dmmJkXpoJr47pfTmlpeWV1rbxe2djc2t6p7u496CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxxdT/3WIyrNE3lvxikGMR1IHnFGjZXu0t5lr1pz6+4M5C/xClKDAs1e9bPbT1gWozRMUK07npuaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmySp9EibIlDZmpPydyGms9jkPbGVMz1IveVPzP62QmOg9yLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwFl/+S/yT+kXdvT2tNa6KNMpwAIdwDB6cQQNuoAk+MBjAE7zAqyOcZ+fNeZ+3lpxiZh9+wfn4BoUrjXs=</latexit> A

<latexit sha1_base64="Emqs5uT4Dx6yBa58o1ixY+t241g=">AAACEnicdZBNS8MwGMdTX+d8q3r0EhyCiJR2bnO7Tb14nGDdoCsjzbItLH0hSYVR+h28+FW8eFDx6smb38asW0FFHwj8+f+eJ3ny9yJGhTTNT21hcWl5ZbWwVlzf2Nza1nd2b0UYc0xsHLKQdzwkCKMBsSWVjHQiTpDvMdL2xpdT3r4jXNAwuJGTiLg+GgZ0QDGSyurpx0k3u8ThQ89NTKNcK1vW6YlpVOumZdWUaNTq1UYlPU97einnMOcw59AyzKxKYF6tnv7R7Yc49kkgMUNCOJYZSTdBXFLMSFrsxoJECI/RkDhKBsgnwk2ydVJ4qJw+HIRcnUDCzP0+kSBfiInvqU4fyZH4zabmX8yJ5aDuJjSIYkkCPHtoEDMoQzgNCPYpJ1iyiRIIc6p2hXiEOMJSxVhUIeQ/hf8Lu2w0DPO6UmpezNMogH1wAI6ABc5AE1yBFrABBvfgETyDF+1Be9JetbdZ64I2n9kDP0p7/wJEu5ot</latexit><latexit sha1_base64="Emqs5uT4Dx6yBa58o1ixY+t241g=">AAACEnicdZBNS8MwGMdTX+d8q3r0EhyCiJR2bnO7Tb14nGDdoCsjzbItLH0hSYVR+h28+FW8eFDx6smb38asW0FFHwj8+f+eJ3ny9yJGhTTNT21hcWl5ZbWwVlzf2Nza1nd2b0UYc0xsHLKQdzwkCKMBsSWVjHQiTpDvMdL2xpdT3r4jXNAwuJGTiLg+GgZ0QDGSyurpx0k3u8ThQ89NTKNcK1vW6YlpVOumZdWUaNTq1UYlPU97einnMOcw59AyzKxKYF6tnv7R7Yc49kkgMUNCOJYZSTdBXFLMSFrsxoJECI/RkDhKBsgnwk2ydVJ4qJw+HIRcnUDCzP0+kSBfiInvqU4fyZH4zabmX8yJ5aDuJjSIYkkCPHtoEDMoQzgNCPYpJ1iyiRIIc6p2hXiEOMJSxVhUIeQ/hf8Lu2w0DPO6UmpezNMogH1wAI6ABc5AE1yBFrABBvfgETyDF+1Be9JetbdZ64I2n9kDP0p7/wJEu5ot</latexit><latexit sha1_base64="Emqs5uT4Dx6yBa58o1ixY+t241g=">AAACEnicdZBNS8MwGMdTX+d8q3r0EhyCiJR2bnO7Tb14nGDdoCsjzbItLH0hSYVR+h28+FW8eFDx6smb38asW0FFHwj8+f+eJ3ny9yJGhTTNT21hcWl5ZbWwVlzf2Nza1nd2b0UYc0xsHLKQdzwkCKMBsSWVjHQiTpDvMdL2xpdT3r4jXNAwuJGTiLg+GgZ0QDGSyurpx0k3u8ThQ89NTKNcK1vW6YlpVOumZdWUaNTq1UYlPU97einnMOcw59AyzKxKYF6tnv7R7Yc49kkgMUNCOJYZSTdBXFLMSFrsxoJECI/RkDhKBsgnwk2ydVJ4qJw+HIRcnUDCzP0+kSBfiInvqU4fyZH4zabmX8yJ5aDuJjSIYkkCPHtoEDMoQzgNCPYpJ1iyiRIIc6p2hXiEOMJSxVhUIeQ/hf8Lu2w0DPO6UmpezNMogH1wAI6ABc5AE1yBFrABBvfgETyDF+1Be9JetbdZ64I2n9kDP0p7/wJEu5ot</latexit>

B
<latexit sha1_base64="L+qPTioIZ1PugA3fG7QZdhAX2Rw=">AAACEnicdZBNS8MwGMdTX+d8q3r0EhyCiJSuznW7jXnxOMG6QVdGmmVbWPpCkgqj9Dt48at48aDi1ZM3v41Zt4GKPhD48/89T/Lk78eMCmman9rS8srq2npho7i5tb2zq+/t34oo4Zg4OGIR7/hIEEZD4kgqGenEnKDAZ6Ttjy+nvH1HuKBReCMnMfECNAzpgGIkldXTT9NufonLh76XmoZt1Szr4sw0zGrVrlen4twuV+pZM+vppQWHCw4XHJYNM68SmFerp390+xFOAhJKzJAQbtmMpZciLilmJCt2E0FihMdoSFwlQxQQ4aX5Ohk8Vk4fDiKuTihh7n6fSFEgxCTwVWeA5Ej8ZlPzL+YmclDzUhrGiSQhnj00SBiUEZwGBPuUEyzZRAmEOVW7QjxCHGGpYiyqEBY/hf8LxzLqhnldKTWa8zQK4BAcgRNQBjZogCvQAg7A4B48gmfwoj1oT9qr9jZrXdLmMwfgR2nvX1zdmjw=</latexit><latexit sha1_base64="L+qPTioIZ1PugA3fG7QZdhAX2Rw=">AAACEnicdZBNS8MwGMdTX+d8q3r0EhyCiJSuznW7jXnxOMG6QVdGmmVbWPpCkgqj9Dt48at48aDi1ZM3v41Zt4GKPhD48/89T/Lk78eMCmman9rS8srq2npho7i5tb2zq+/t34oo4Zg4OGIR7/hIEEZD4kgqGenEnKDAZ6Ttjy+nvH1HuKBReCMnMfECNAzpgGIkldXTT9NufonLh76XmoZt1Szr4sw0zGrVrlen4twuV+pZM+vppQWHCw4XHJYNM68SmFerp390+xFOAhJKzJAQbtmMpZciLilmJCt2E0FihMdoSFwlQxQQ4aX5Ohk8Vk4fDiKuTihh7n6fSFEgxCTwVWeA5Ej8ZlPzL+YmclDzUhrGiSQhnj00SBiUEZwGBPuUEyzZRAmEOVW7QjxCHGGpYiyqEBY/hf8LxzLqhnldKTWa8zQK4BAcgRNQBjZogCvQAg7A4B48gmfwoj1oT9qr9jZrXdLmMwfgR2nvX1zdmjw=</latexit><latexit sha1_base64="L+qPTioIZ1PugA3fG7QZdhAX2Rw=">AAACEnicdZBNS8MwGMdTX+d8q3r0EhyCiJSuznW7jXnxOMG6QVdGmmVbWPpCkgqj9Dt48at48aDi1ZM3v41Zt4GKPhD48/89T/Lk78eMCmman9rS8srq2npho7i5tb2zq+/t34oo4Zg4OGIR7/hIEEZD4kgqGenEnKDAZ6Ttjy+nvH1HuKBReCMnMfECNAzpgGIkldXTT9NufonLh76XmoZt1Szr4sw0zGrVrlen4twuV+pZM+vppQWHCw4XHJYNM68SmFerp390+xFOAhJKzJAQbtmMpZciLilmJCt2E0FihMdoSFwlQxQQ4aX5Ohk8Vk4fDiKuTihh7n6fSFEgxCTwVWeA5Ej8ZlPzL+YmclDzUhrGiSQhnj00SBiUEZwGBPuUEyzZRAmEOVW7QjxCHGGpYiyqEBY/hf8LxzLqhnldKTWa8zQK4BAcgRNQBjZogCvQAg7A4B48gmfwoj1oT9qr9jZrXdLmMwfgR2nvX1zdmjw=</latexit>

�A(xA, x?)�B(xB , x?)
<latexit sha1_base64="DgARLX1ZQUCYC1MmuKLw8rArByU="></latexit><latexit sha1_base64="DgARLX1ZQUCYC1MmuKLw8rArByU="></latexit><latexit sha1_base64="DgARLX1ZQUCYC1MmuKLw8rArByU="></latexit>



Glauber exchanges
Z

DCµ

Z C̃(tf )=C(tf )

DC̃µ

Z
D ̄CD C

Z  ̃c(tf )= c(tf )

D ˜̄ CD ̃C J̃Cµ(x)J
µ
C(0) e

�iS̃C+iSC

= eSeff (Ā,B̄, ˜̄A, ˜̄B)
O(q, x;A, a, Ã,  ̃a;B, b, B̃,  ̃b)

<latexit sha1_base64="oVmfsfFSGZ3yCc80i1aPUydRAi8="></latexit><latexit sha1_base64="oVmfsfFSGZ3yCc80i1aPUydRAi8="></latexit><latexit sha1_base64="oVmfsfFSGZ3yCc80i1aPUydRAi8="></latexit>

O(x, q?)
<latexit sha1_base64="9oP3BvBWyYn0Rv8E4DVYBTkVm7o=">AAAB/3icbVBNS8NAEN3Ur1q/oh48eFksQgUpiQjqrejFmxWMLTQhbLabdukmWXc3Ygm5+Fe8eFDx6t/w5r9x0+ag1QcDj/dmmJkXcEalsqwvozI3v7C4VF2urayurW+Ym1u3MkkFJg5OWCK6AZKE0Zg4iipGulwQFAWMdILRReF37omQNIlv1JgTL0KDmIYUI6Ul39xxI6SGGLHsKm88HMI73+VE8APfrFtNawL4l9glqYMSbd/8dPsJTiMSK8yQlD3b4srLkFAUM5LX3FQSjvAIDUhP0xhFRHrZ5IEc7mulD8NE6IoVnKg/JzIUSTmOAt1ZnCtnvUL8z+ulKjz1MhrzVJEYTxeFKYMqgUUasE8FwYqNNUFYUH0rxEMkEFY6s5oOwZ59+S9xjppnTev6uN46L9Oogl2wBxrABiegBS5BGzgAgxw8gRfwajwaz8ab8T5trRjlzDb4BePjG27Pldk=</latexit><latexit sha1_base64="9oP3BvBWyYn0Rv8E4DVYBTkVm7o=">AAAB/3icbVBNS8NAEN3Ur1q/oh48eFksQgUpiQjqrejFmxWMLTQhbLabdukmWXc3Ygm5+Fe8eFDx6t/w5r9x0+ag1QcDj/dmmJkXcEalsqwvozI3v7C4VF2urayurW+Ym1u3MkkFJg5OWCK6AZKE0Zg4iipGulwQFAWMdILRReF37omQNIlv1JgTL0KDmIYUI6Ul39xxI6SGGLHsKm88HMI73+VE8APfrFtNawL4l9glqYMSbd/8dPsJTiMSK8yQlD3b4srLkFAUM5LX3FQSjvAIDUhP0xhFRHrZ5IEc7mulD8NE6IoVnKg/JzIUSTmOAt1ZnCtnvUL8z+ulKjz1MhrzVJEYTxeFKYMqgUUasE8FwYqNNUFYUH0rxEMkEFY6s5oOwZ59+S9xjppnTev6uN46L9Oogl2wBxrABiegBS5BGzgAgxw8gRfwajwaz8ab8T5trRjlzDb4BePjG27Pldk=</latexit><latexit sha1_base64="9oP3BvBWyYn0Rv8E4DVYBTkVm7o=">AAAB/3icbVBNS8NAEN3Ur1q/oh48eFksQgUpiQjqrejFmxWMLTQhbLabdukmWXc3Ygm5+Fe8eFDx6t/w5r9x0+ag1QcDj/dmmJkXcEalsqwvozI3v7C4VF2urayurW+Ym1u3MkkFJg5OWCK6AZKE0Zg4iipGulwQFAWMdILRReF37omQNIlv1JgTL0KDmIYUI6Ul39xxI6SGGLHsKm88HMI73+VE8APfrFtNawL4l9glqYMSbd/8dPsJTiMSK8yQlD3b4srLkFAUM5LX3FQSjvAIDUhP0xhFRHrZ5IEc7mulD8NE6IoVnKg/JzIUSTmOAt1ZnCtnvUL8z+ulKjz1MhrzVJEYTxeFKYMqgUUasE8FwYqNNUFYUH0rxEMkEFY6s5oOwZ59+S9xjppnTev6uN46L9Oogl2wBxrABiegBS5BGzgAgxw8gRfwajwaz8ab8T5trRjlzDb4BePjG27Pldk=</latexit>

pB
<latexit sha1_base64="vBU3dL70I51MD7IRcnyyEMcl9y8=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8eKxhbaUDbbSbt0swm7G6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6iRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTP3WEyrNE/lgxikGMR1IHnFGjZXu016jV6m6NXcGsky8glShQLNX+er2E5bFKA0TVOuO56YmyKkynAmclLuZxpSyER1gx1JJY9RBPjt1Qk6t0idRomxJQ2bq74mcxlqP49B2xtQM9aI3Ff/zOpmJroKcyzQzKNl8UZQJYhIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2xC8xZeXiX9eu665dxfVeqNIowTHcAJn4MEl1OEWmuADgwE8wyu8OcJ5cd6dj3nrilPMHMEfOJ8/hq6NfA==</latexit><latexit sha1_base64="vBU3dL70I51MD7IRcnyyEMcl9y8=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8eKxhbaUDbbSbt0swm7G6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6iRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTP3WEyrNE/lgxikGMR1IHnFGjZXu016jV6m6NXcGsky8glShQLNX+er2E5bFKA0TVOuO56YmyKkynAmclLuZxpSyER1gx1JJY9RBPjt1Qk6t0idRomxJQ2bq74mcxlqP49B2xtQM9aI3Ff/zOpmJroKcyzQzKNl8UZQJYhIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2xC8xZeXiX9eu665dxfVeqNIowTHcAJn4MEl1OEWmuADgwE8wyu8OcJ5cd6dj3nrilPMHMEfOJ8/hq6NfA==</latexit><latexit sha1_base64="vBU3dL70I51MD7IRcnyyEMcl9y8=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8eKxhbaUDbbSbt0swm7G6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6iRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTP3WEyrNE/lgxikGMR1IHnFGjZXu016jV6m6NXcGsky8glShQLNX+er2E5bFKA0TVOuO56YmyKkynAmclLuZxpSyER1gx1JJY9RBPjt1Qk6t0idRomxJQ2bq74mcxlqP49B2xtQM9aI3Ff/zOpmJroKcyzQzKNl8UZQJYhIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2xC8xZeXiX9eu665dxfVeqNIowTHcAJn4MEl1OEWmuADgwE8wyu8OcJ5cd6dj3nrilPMHMEfOJ8/hq6NfA==</latexit>

pA
<latexit sha1_base64="+UO3393dJxUaAr/8Jky7msdyD40=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9VLx4rGltoQ9lsJ+3SzSbsboQS+hO8eFDx6j/y5r9x2+ag1QcDj/dmmJkXpoJr47pfTmlpeWV1rbxe2djc2t6p7u496CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxxdT/3WIyrNE3lvxikGMR1IHnFGjZXu0t5lr1pz6+4M5C/xClKDAs1e9bPbT1gWozRMUK07npuaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmySp9EibIlDZmpPydyGms9jkPbGVMz1IveVPzP62QmOg9yLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwFl/+S/yT+kXdvT2tNa6KNMpwAIdwDB6cQQNuoAk+MBjAE7zAqyOcZ+fNeZ+3lpxiZh9+wfn4BoUrjXs=</latexit><latexit sha1_base64="+UO3393dJxUaAr/8Jky7msdyD40=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9VLx4rGltoQ9lsJ+3SzSbsboQS+hO8eFDx6j/y5r9x2+ag1QcDj/dmmJkXpoJr47pfTmlpeWV1rbxe2djc2t6p7u496CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxxdT/3WIyrNE3lvxikGMR1IHnFGjZXu0t5lr1pz6+4M5C/xClKDAs1e9bPbT1gWozRMUK07npuaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmySp9EibIlDZmpPydyGms9jkPbGVMz1IveVPzP62QmOg9yLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwFl/+S/yT+kXdvT2tNa6KNMpwAIdwDB6cQQNuoAk+MBjAE7zAqyOcZ+fNeZ+3lpxiZh9+wfn4BoUrjXs=</latexit><latexit sha1_base64="+UO3393dJxUaAr/8Jky7msdyD40=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9VLx4rGltoQ9lsJ+3SzSbsboQS+hO8eFDx6j/y5r9x2+ag1QcDj/dmmJkXpoJr47pfTmlpeWV1rbxe2djc2t6p7u496CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxxdT/3WIyrNE3lvxikGMR1IHnFGjZXu0t5lr1pz6+4M5C/xClKDAs1e9bPbT1gWozRMUK07npuaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmySp9EibIlDZmpPydyGms9jkPbGVMz1IveVPzP62QmOg9yLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwFl/+S/yT+kXdvT2tNa6KNMpwAIdwDB6cQQNuoAk+MBjAE7zAqyOcZ+fNeZ+3lpxiZh9+wfn4BoUrjXs=</latexit>

eSeff (A,B,Ã,B̃)
<latexit sha1_base64="7ZbLtoeyK8OxMdI0TwHNIxvpsyM="></latexit><latexit sha1_base64="7ZbLtoeyK8OxMdI0TwHNIxvpsyM="></latexit><latexit sha1_base64="7ZbLtoeyK8OxMdI0TwHNIxvpsyM="></latexit>

I. Balitsky, Nucl. Phys. B463 (1996)



Glauber exchanges

The effective action is known only up to first 
few orders of perturbation theory:

Boundary conditions for functional integrals:

Ã(tf ) = A(tf )
���
tf!1

<latexit sha1_base64="tpnVjKcPSvkWPEO/2LIGpvjtbZE=">AAACE3icbZC7SgNBFIbPeo3xFrW0GQyCIoSNjVoISWwsIxgTyYZldjIbB2dnl5mzQlgDvoKNL+BD2Fio2NrY+TZOEgtvPwx8/Occzpw/SKQw6LofzsTk1PTMbG4uP7+wuLRcWFk9M3GqGW+wWMa6FVDDpVC8gQIlbyWa0yiQvBlcHg3rzSuujYjVKfYT3oloT4lQMIrW8gs7HgrZ5Vl1sIV+uE0OSXUEXk30rv3MooexJ1SI/YFfKLoldyTyF8pfUKxUzu9vAKDuF969bszSiCtkkhrTLrsJdjKqUTDJB3kvNTyh7JL2eNuiohE3nWx01IBsWqdLwljbp5CM3O8TGY2M6UeB7YwoXpjftaH5X62dYrjfyYRKUuSKjReFqSQYk2FCpCs0Zyj7FijTwv6VsAuqKUObY96GUP598l9o7JYOSu6JDaMGY+VgHTZgC8qwBxU4hjo0gMEtPMATPDt3zqPz4ryOWyecr5k1+CHn7RPY15/c</latexit><latexit sha1_base64="LZwW0F69j2qbV9KhCpX42BvNwR8=">AAACE3icbZC7SgNBFIZnvRtvUUubQREiQtjYqIWQaGOpYDSSDcvs5GwcnJ1dZs4KYY3vYOMLWPkENhYqtjZ2Poi9k0uhxh8GPv5zDmfOHyRSGHTdT2dkdGx8YnJqOjczOze/kF9cOjVxqjlUeSxjXQuYASkUVFGghFqigUWBhLPg8qBbP7sCbUSsTrCdQCNiLSVCwRlay89veihkE7JKp4B+uEH3aKUH3r5oXfuZRQ9jT6gQ2x0/v+YW3Z7oMJQGsFYun9/ffD3AkZ//8JoxTyNQyCUzpl5yE2xkTKPgEjo5LzWQMH7JWlC3qFgEppH1jurQdes0aRhr+xTSnvtzImORMe0osJ0Rwwvzt9Y1/6vVUwx3GplQSYqgeH9RmEqKMe0mRJtCA0fZtsC4FvavlF8wzTjaHHM2hNLfk4ehulXcLbrHNox90tcUWSGrpEBKZJuUySE5IlXCyS15JM/kxblznpxX563fOuIMZpbJLznv34Tlod0=</latexit><latexit sha1_base64="LZwW0F69j2qbV9KhCpX42BvNwR8=">AAACE3icbZC7SgNBFIZnvRtvUUubQREiQtjYqIWQaGOpYDSSDcvs5GwcnJ1dZs4KYY3vYOMLWPkENhYqtjZ2Poi9k0uhxh8GPv5zDmfOHyRSGHTdT2dkdGx8YnJqOjczOze/kF9cOjVxqjlUeSxjXQuYASkUVFGghFqigUWBhLPg8qBbP7sCbUSsTrCdQCNiLSVCwRlay89veihkE7JKp4B+uEH3aKUH3r5oXfuZRQ9jT6gQ2x0/v+YW3Z7oMJQGsFYun9/ffD3AkZ//8JoxTyNQyCUzpl5yE2xkTKPgEjo5LzWQMH7JWlC3qFgEppH1jurQdes0aRhr+xTSnvtzImORMe0osJ0Rwwvzt9Y1/6vVUwx3GplQSYqgeH9RmEqKMe0mRJtCA0fZtsC4FvavlF8wzTjaHHM2hNLfk4ehulXcLbrHNox90tcUWSGrpEBKZJuUySE5IlXCyS15JM/kxblznpxX563fOuIMZpbJLznv34Tlod0=</latexit>

 ̃(tf ) =  (tf )
���
tf!1

<latexit sha1_base64="KLs8eqrRVS+uQsXxfeNb6esEsqY=">AAACGXicbZC7TsMwFIZPuJZyKzCyWFRIsFQJCzAgVWVhLBKlRU0VOa5TLBwnsk+QqlCJt2Bh4zlYGAAxwsTb4F4Gbr9k6fN/zpF9/jCVwqDrfjpT0zOzc/OFheLi0vLKamlt/dwkmWa8wRKZ6FZIDZdC8QYKlLyVak7jUPJmeHU8rDevuTYiUWfYT3knpj0lIsEoWisoeT4K2eW5nxox2MEg2iVHZHgZsV8TvZsgt+hj4gsVYX8QlMpuxR2J/AVvAuVq9eLhFgDqQend7yYsi7lCJqkxbc9NsZNTjYJJPij6meEpZVe0x9sWFY256eSj1QZk2zpdEiXaHoVk5H6fyGlsTD8ObWdM8dL8rg3N/2rtDKODTi5UmiFXbPxQlEmCCRnmRLpCc4ayb4EyLexfCbukmjK0aRZtCN7vlf9CY69yWHFPbRg1GKsAm7AFO+DBPlThBOrQAAZ38AjP8OLcO0/Oq/M2bp1yJjMb8EPOxxdtqaLm</latexit><latexit sha1_base64="BZxuhzdHZLAVOrXkFGJk/RR1TEg="></latexit><latexit sha1_base64="BZxuhzdHZLAVOrXkFGJk/RR1TEg="></latexit>

Kinematic approximation for background fields:

boundary conditions

A(x�, x?) = Ã(x�, x?)
���
x+!1

<latexit sha1_base64="CDz42D48oWFNbLcPCXGu3Il0cBg="></latexit><latexit sha1_base64="QbtlxkHDoVjVFfcANGGdj8Ts38Y="></latexit><latexit sha1_base64="QbtlxkHDoVjVFfcANGGdj8Ts38Y="></latexit>

A(x�, x?) = Ã(x�, x?)
<latexit sha1_base64="Vzws7yIywWX6lL8zsZmSKMwrkDw=">AAACEXicbVA9TwJBEJ3DL8Qv1NJmAzGRqOSwUQsT0MYSExETjlz2lgE27H1kd89ALvwGG3+Af8LGQo2tnZ3/xgUsFHzJJC/vzWRmnhcJrrRtf1mpufmFxaX0cmZldW19I7u5daPCWDKssVCE8tajCgUPsKa5FngbSaS+J7Du9S5Gfv0OpeJhcK0HETZ92gl4mzOqjeRmC5W9vnt4QPquE6GMCuSMOJqLFiaV4V/Hzebtoj0GmSWlH5Iv55z9RwCoutlPpxWy2MdAM0GVapTsSDcTKjVnAocZJ1YYUdajHWwYGlAfVTMZvzQku0ZpkXYoTQWajNXfEwn1lRr4nun0qe6qaW8k/uc1Yt0+aSY8iGKNAZssaseC6JCM8iEtLpFpMTCEMsnNrYR1qaRMmxQzJoTS9MuzpHZUPC3aVyaMc5ggDTuQgz0owTGU4RKqUAMG9/AEL/BqPVjP1pv1PmlNWT8z2/AH1sc3WlmdGA==</latexit><latexit sha1_base64="ArZ0h1v5uHO2n+P7ov18osakviE=">AAACEXicbVC7TgJBFJ3FF+ILtbSZQEwgKlls1MIEtLHERISE3WxmhwtOmH1kZtaw2fANNvyKjYUaWzs7/sbhUQh4kpucnHNv7r3HDTmTyjRHRmpldW19I72Z2dre2d3L7h88yiASFOo04IFoukQCZz7UFVMcmqEA4rkcGm7vduw3nkFIFvgPKg7B9kjXZx1GidKSky1WC33n7BT3HSsEERbxNbYU421IqoN5x8nmzZI5AV4m5RnJV3LWyXBUiWtO9sdqBzTywFeUEylbZTNUdkKEYpTDIGNFEkJCe6QLLU194oG0k8lLA3yslTbuBEKXr/BE/TuREE/K2HN1p0fUk1z0xuJ/XitSnUs7YX4YKfDpdFEn4lgFeJwPbjMBVPFYE0IF07di+kQEoUqnmNEhlBdfXib189JVybzXYdygKdLoCOVQAZXRBaqgO1RDdUTRC3pF7+jDGBpvxqfxNW1NGbOZQzQH4/sXYj2eng==</latexit><latexit sha1_base64="ArZ0h1v5uHO2n+P7ov18osakviE=">AAACEXicbVC7TgJBFJ3FF+ILtbSZQEwgKlls1MIEtLHERISE3WxmhwtOmH1kZtaw2fANNvyKjYUaWzs7/sbhUQh4kpucnHNv7r3HDTmTyjRHRmpldW19I72Z2dre2d3L7h88yiASFOo04IFoukQCZz7UFVMcmqEA4rkcGm7vduw3nkFIFvgPKg7B9kjXZx1GidKSky1WC33n7BT3HSsEERbxNbYU421IqoN5x8nmzZI5AV4m5RnJV3LWyXBUiWtO9sdqBzTywFeUEylbZTNUdkKEYpTDIGNFEkJCe6QLLU194oG0k8lLA3yslTbuBEKXr/BE/TuREE/K2HN1p0fUk1z0xuJ/XitSnUs7YX4YKfDpdFEn4lgFeJwPbjMBVPFYE0IF07di+kQEoUqnmNEhlBdfXib189JVybzXYdygKdLoCOVQAZXRBaqgO1RDdUTRC3pF7+jDGBpvxqfxNW1NGbOZQzQH4/sXYj2eng==</latexit>

A(x�, x?)
<latexit sha1_base64="3AMrZ1GAPBxhupkEAuMhyC+tLeA=">AAAB93icbVDLTgJBEOzFF+KDVY9eJhATjEp2vag31ItHTERI2M1mdpiFCbOPzMwacMOXeOGgxqu/4s2/cXgcFKykk0pVd7q7/IQzqSzr28itrK6tb+Q3C1vbO7tFc2//UcapILRBYh6Llo8l5SyiDcUUp61EUBz6nDb9/u3Ebz5RIVkcPahhQt0QdyMWMIKVljyzeF0ZeGenaOA5CRXJsWeWrao1BVom9pyUayXnZAwAdc/8cjoxSUMaKcKxlG3bSpSbYaEY4XRUcFJJE0z6uEvbmkY4pNLNpoeP0JFWOiiIha5Ioan6eyLDoZTD0NedIVY9uehNxP+8dqqCSzdjUZIqGpHZoiDlSMVokgLqMEGJ4kNNMBFM34pIDwtMlM6qoEOwF19eJo3z6lXVutdh3MAMeTiEElTAhguowR3UoQEEUniBV3gzno2x8W58zFpzxnzmAP7A+PwBi2aTZQ==</latexit><latexit sha1_base64="48+f+XpvZLMII4BDuAiV6T8ZWK4=">AAAB93icbVC7TsMwFHXKq5RHA4wsViukIqBKWICtwMJYJEIrNVHkuE5r4SSW7aCGqH/BxsIAiJVfYevf4D4GaDnSlY7OuVf33hNwRqWyrJFRWFpeWV0rrpc2Nre2y+bO7r1MUoGJgxOWiHaAJGE0Jo6iipE2FwRFASOt4OF67LceiZA0ie9UxokXoV5MQ4qR0pJvli9rA//kGA58lxPBD32zatWtCeAisWek2qi4R8+jRtb0zW+3m+A0IrHCDEnZsS2uvBwJRTEjw5KbSsIRfkA90tE0RhGRXj45fAgPtNKFYSJ0xQpO1N8TOYqkzKJAd0ZI9eW8Nxb/8zqpCs+9nMY8VSTG00VhyqBK4DgF2KWCYMUyTRAWVN8KcR8JhJXOqqRDsOdfXiTOaf2ibt3qMK7AFEWwDyqgBmxwBhrgBjSBAzBIwQt4A+/Gk/FqfBif09aCMZvZA39gfP0Ak0qU6w==</latexit><latexit sha1_base64="48+f+XpvZLMII4BDuAiV6T8ZWK4=">AAAB93icbVC7TsMwFHXKq5RHA4wsViukIqBKWICtwMJYJEIrNVHkuE5r4SSW7aCGqH/BxsIAiJVfYevf4D4GaDnSlY7OuVf33hNwRqWyrJFRWFpeWV0rrpc2Nre2y+bO7r1MUoGJgxOWiHaAJGE0Jo6iipE2FwRFASOt4OF67LceiZA0ie9UxokXoV5MQ4qR0pJvli9rA//kGA58lxPBD32zatWtCeAisWek2qi4R8+jRtb0zW+3m+A0IrHCDEnZsS2uvBwJRTEjw5KbSsIRfkA90tE0RhGRXj45fAgPtNKFYSJ0xQpO1N8TOYqkzKJAd0ZI9eW8Nxb/8zqpCs+9nMY8VSTG00VhyqBK4DgF2KWCYMUyTRAWVN8KcR8JhJXOqqRDsOdfXiTOaf2ibt3qMK7AFEWwDyqgBmxwBhrgBjSBAzBIwQt4A+/Gk/FqfBif09aCMZvZA39gfP0Ak0qU6w==</latexit>

Ã(x�, x?)
<latexit sha1_base64="hrqicFqCKwjzVgFlpPUOMHR64qg=">AAAB/3icbVA9TwJBEJ3DL8Qv1MLCZgMxwajksFE71MYSExESjlz2lgE27H1kd89ALjT+EhMbCzW2/g07/43LR6HgSyZ5eW8mM/O8SHClbfvbSi0sLi2vpFcza+sbm1vZ7Z17FcaSYZWFIpR1jyoUPMCq5lpgPZJIfU9gzetdj/zaA0rFw+BODyJs+rQT8DZnVBvJze45mosWJpfDQt89OSZ914lQRoduNm8X7THIPClNSb6cc46eAKDiZr+cVshiHwPNBFWqUbIj3Uyo1JwJHGacWGFEWY92sGFoQH1UzWT8wJAcGKVF2qE0FWgyVn9PJNRXauB7ptOnuqtmvZH4n9eIdfu8mfAgijUGbLKoHQuiQzJKg7S4RKbFwBDKJDe3EtalkjJtMsuYEEqzL8+T6mnxomjfmjCuYII07EMOClCCMyjDDVSgCgyG8Ayv8GY9Wi/Wu/UxaU1Z05ld+APr8wcWUZcb</latexit><latexit sha1_base64="DNIuY4EuhgLOfZNL5JsabEuH52g=">AAAB/3icbVC7TsNAEDyHVwgvAwUFzSkRUhAQ2TRAF6ChDBIhkWLLOp83ySnnh+7OKJGVhm/gD2goANHyG3T5Gy6PAggjrTSa2dXujp9wJpVljYzcwuLS8kp+tbC2vrG5ZW7v3Ms4FRTqNOaxaPpEAmcR1BVTHJqJABL6HBp+73rsNx5ASBZHd2qQgBuSTsTajBKlJc/ccxTjAWSXw3LfOznGfc9JQCSHnlmyKtYEeJ7YM1KqFp2jp1F1UPPMLyeIaRpCpCgnUrZsK1FuRoRilMOw4KQSEkJ7pAMtTSMSgnSzyQNDfKCVALdjoStSeKL+nMhIKOUg9HVnSFRX/vXG4n9eK1XtczdjUZIqiOh0UTvlWMV4nAYOmACq+EATQgXTt2LaJYJQpTMr6BDsvy/Pk/pp5aJi3eowrtAUebSPiqiMbHSGqugG1VAdUTREz+gVvRmPxovxbnxMW3PGbGYX/YLx+Q0eNZih</latexit><latexit sha1_base64="DNIuY4EuhgLOfZNL5JsabEuH52g=">AAAB/3icbVC7TsNAEDyHVwgvAwUFzSkRUhAQ2TRAF6ChDBIhkWLLOp83ySnnh+7OKJGVhm/gD2goANHyG3T5Gy6PAggjrTSa2dXujp9wJpVljYzcwuLS8kp+tbC2vrG5ZW7v3Ms4FRTqNOaxaPpEAmcR1BVTHJqJABL6HBp+73rsNx5ASBZHd2qQgBuSTsTajBKlJc/ccxTjAWSXw3LfOznGfc9JQCSHnlmyKtYEeJ7YM1KqFp2jp1F1UPPMLyeIaRpCpCgnUrZsK1FuRoRilMOw4KQSEkJ7pAMtTSMSgnSzyQNDfKCVALdjoStSeKL+nMhIKOUg9HVnSFRX/vXG4n9eK1XtczdjUZIqiOh0UTvlWMV4nAYOmACq+EATQgXTt2LaJYJQpTMr6BDsvy/Pk/pp5aJi3eowrtAUebSPiqiMbHSGqugG1VAdUTREz+gVvRmPxovxbnxMW3PGbGYX/YLx+Q0eNZih</latexit>

Functional integrals are not independent

eSeff (A,B,Ã,B̃)
���
A=Ã,B=B̃

= 1
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Connected diagrams

Z
DCµ

Z C̃(tf )=C(tf )

DC̃µ

Z
D ̄CD C

Z  ̃c(tf )= c(tf )

D ˜̄ CD ̃C J̃Cµ(x)JC
µ (0) e�iS̃C+iSC

= O(q, x;A, a;B, b)
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Calculate at the tree level and show 
factorized form

Hadronic tensor:

Ô(q, x; Â,  ̂a; B̂,  ̂b) =
X

m,n

Z
dzmdz0ncm,n(q, x)�̂A(zm)�̂B(z

0
n)
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W =
1

(2⇡)4

Z
d4xe�iqx

X

m,n

Z
dzm

Z
dz0ncm,n(q, x)hpA|�̂A(zm)|pAihpB |�̂B(z

0
n)|pBi
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Equations of motion
To calculate                                    we find solution of 
equations of motion

O(q, x;A, a;B, b)
<latexit sha1_base64="UPocHxa5/JwSjMFn0tp/wsg8Xhw=">AAACCnicbZDLSsNAFIYn9VbrLerSzdAiVCglEUGlm1o37qxgrNCEMJlO2qGTizMTsYTu3fgqblyouPUJ3Pk2TtostPWHgY//nMOc83sxo0IaxrdWWFhcWl4prpbW1jc2t/TtnRsRJRwTC0cs4rceEoTRkFiSSkZuY05Q4DHS8YbnWb1zT7igUXgtRzFxAtQPqU8xkspy9bIdIDnAiKWX4+pd7aFxVrNjQV3UaE3BO3D1ilE3JoLzYOZQAbnarv5l9yKcBCSUmCEhuqYRSydFXFLMyLhkJ4LECA9Rn3QVhiggwkknt4zhvnJ60I+4eqGEE/f3RIoCIUaBpzqzzcVsLTP/q3UT6Z84KQ3jRJIQTz/yEwZlBLNgYI9ygiUbKUCYU7UrxAPEEZYqvpIKwZw9eR6sw/pp3bg6qjRbeRpFsAfKoApMcAya4AK0gQUweATP4BW8aU/ai/aufUxbC1o+swv+SPv8Adibmdc=</latexit><latexit sha1_base64="UPocHxa5/JwSjMFn0tp/wsg8Xhw=">AAACCnicbZDLSsNAFIYn9VbrLerSzdAiVCglEUGlm1o37qxgrNCEMJlO2qGTizMTsYTu3fgqblyouPUJ3Pk2TtostPWHgY//nMOc83sxo0IaxrdWWFhcWl4prpbW1jc2t/TtnRsRJRwTC0cs4rceEoTRkFiSSkZuY05Q4DHS8YbnWb1zT7igUXgtRzFxAtQPqU8xkspy9bIdIDnAiKWX4+pd7aFxVrNjQV3UaE3BO3D1ilE3JoLzYOZQAbnarv5l9yKcBCSUmCEhuqYRSydFXFLMyLhkJ4LECA9Rn3QVhiggwkknt4zhvnJ60I+4eqGEE/f3RIoCIUaBpzqzzcVsLTP/q3UT6Z84KQ3jRJIQTz/yEwZlBLNgYI9ygiUbKUCYU7UrxAPEEZYqvpIKwZw9eR6sw/pp3bg6qjRbeRpFsAfKoApMcAya4AK0gQUweATP4BW8aU/ai/aufUxbC1o+swv+SPv8Adibmdc=</latexit><latexit sha1_base64="UPocHxa5/JwSjMFn0tp/wsg8Xhw=">AAACCnicbZDLSsNAFIYn9VbrLerSzdAiVCglEUGlm1o37qxgrNCEMJlO2qGTizMTsYTu3fgqblyouPUJ3Pk2TtostPWHgY//nMOc83sxo0IaxrdWWFhcWl4prpbW1jc2t/TtnRsRJRwTC0cs4rceEoTRkFiSSkZuY05Q4DHS8YbnWb1zT7igUXgtRzFxAtQPqU8xkspy9bIdIDnAiKWX4+pd7aFxVrNjQV3UaE3BO3D1ilE3JoLzYOZQAbnarv5l9yKcBCSUmCEhuqYRSydFXFLMyLhkJ4LECA9Rn3QVhiggwkknt4zhvnJ60I+4eqGEE/f3RIoCIUaBpzqzzcVsLTP/q3UT6Z84KQ3jRJIQTz/yEwZlBLNgYI9ygiUbKUCYU7UrxAPEEZYqvpIKwZw9eR6sw/pp3bg6qjRbeRpFsAfKoApMcAya4AK0gQUweATP4BW8aU/ai/aufUxbC1o+swv+SPv8Adibmdc=</latexit>

Background fields satisfy equations 
of motion:

i 6DA A = 0, D⌫
AA

a
µ⌫ = g

X

f

 ̄f
A�µt

a f
A
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i 6DB B = 0, D⌫
BB

a
µ⌫ = g

X

f

 ̄f
B�µt

a f
B

<latexit sha1_base64="W1PubwHB9sthfS3rAqBzBjH+zsc="></latexit><latexit sha1_base64="W1PubwHB9sthfS3rAqBzBjH+zsc="></latexit><latexit sha1_base64="W1PubwHB9sthfS3rAqBzBjH+zsc="></latexit>

(i 6@ + g6A+ g6B + g 6C)( f
A +  f

B +  f
C) = 0
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D⌫F a
µ⌫(A+B + C) = g

X

f

( ̄f
A +  ̄f

B +  ̄f
C)�µt

a( f
A +  f

B +  f
C)
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A = A+B + C
<latexit sha1_base64="JvS0I19EAVyjpx0yV+/EnjDhhRc=">AAACAXicbVDLSsNAFL2pr1pfUVfiZrAIglASEdSF0MfGZQVjC20ok+mkHTp5MDMRSihu/BU3LlTc+hfu/BsnbRbaeuDC4Zx7ufceL+ZMKsv6NgpLyyura8X10sbm1vaOubt3L6NEEOqQiEei7WFJOQupo5jitB0LigOP05Y3amR+64EKyaLwTo1j6gZ4EDKfEay01DMPugFWQ4J5Wpuga1RDp6iuq4FQzyxbFWsKtEjsnJQhR7NnfnX7EUkCGirCsZQd24qVm2KhGOF0UuomksaYjPCAdjQNcUClm05fmKBjrfSRHwldoUJT9fdEigMpx4GnO7OD5byXif95nUT5l27KwjhRNCSzRX7CkYpQlgfqM0GJ4mNNMBFM34rIEAtMlE6tpEOw519eJM5Z5api3Z6Xq/U8jSIcwhGcgA0XUIUbaIIDBB7hGV7hzXgyXox342PWWjDymX34A+PzBzP4lEA=</latexit><latexit sha1_base64="JvS0I19EAVyjpx0yV+/EnjDhhRc=">AAACAXicbVDLSsNAFL2pr1pfUVfiZrAIglASEdSF0MfGZQVjC20ok+mkHTp5MDMRSihu/BU3LlTc+hfu/BsnbRbaeuDC4Zx7ufceL+ZMKsv6NgpLyyura8X10sbm1vaOubt3L6NEEOqQiEei7WFJOQupo5jitB0LigOP05Y3amR+64EKyaLwTo1j6gZ4EDKfEay01DMPugFWQ4J5Wpuga1RDp6iuq4FQzyxbFWsKtEjsnJQhR7NnfnX7EUkCGirCsZQd24qVm2KhGOF0UuomksaYjPCAdjQNcUClm05fmKBjrfSRHwldoUJT9fdEigMpx4GnO7OD5byXif95nUT5l27KwjhRNCSzRX7CkYpQlgfqM0GJ4mNNMBFM34rIEAtMlE6tpEOw519eJM5Z5api3Z6Xq/U8jSIcwhGcgA0XUIUbaIIDBB7hGV7hzXgyXox342PWWjDymX34A+PzBzP4lEA=</latexit><latexit sha1_base64="JvS0I19EAVyjpx0yV+/EnjDhhRc=">AAACAXicbVDLSsNAFL2pr1pfUVfiZrAIglASEdSF0MfGZQVjC20ok+mkHTp5MDMRSihu/BU3LlTc+hfu/BsnbRbaeuDC4Zx7ufceL+ZMKsv6NgpLyyura8X10sbm1vaOubt3L6NEEOqQiEei7WFJOQupo5jitB0LigOP05Y3amR+64EKyaLwTo1j6gZ4EDKfEay01DMPugFWQ4J5Wpuga1RDp6iuq4FQzyxbFWsKtEjsnJQhR7NnfnX7EUkCGirCsZQd24qVm2KhGOF0UuomksaYjPCAdjQNcUClm05fmKBjrfSRHwldoUJT9fdEigMpx4GnO7OD5byXif95nUT5l27KwjhRNCSzRX7CkYpQlgfqM0GJ4mNNMBFM34rIEAtMlE6tpEOw519eJM5Z5api3Z6Xq/U8jSIcwhGcgA0XUIUbaIIDBB7hGV7hzXgyXox342PWWjDymX34A+PzBzP4lEA=</latexit>

We will use solution of the equations 
of motion  
 
 
to calculate currents in the hadronic 
tensor

 =  A +  B +  C
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Boundary conditions

Solution of equations of motion with this 
boundary conditions corresponds to the 
sum of set of diagrams in background 
field with retarded Green functions 

Aµ(x)
x+!�1

= Aµ(x�, x?),  (x)
x+!�1

=  A(x�, x?)
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Aµ(x)
x�!�1

= Bµ(x+, x?),  (x)
x�!�1

=  B(x+, x?)
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x+
<latexit sha1_base64="KP8dF9Gj9Vsf1gSYD3loYROCKVw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoqgnorevFY0dhCG8pmO2mXbjZhdyOW0J/gxYOKV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RSWlldW14rrpY3Nre2d8u7eg45TxdBjsYhVK6AaBZfoGW4EthKFNAoENoPh9cRvPqLSPJb3ZpSgH9G+5CFn1Fjp7ql70i1X3Ko7BVkktZxUIEejW/7q9GKWRigNE1Trds1NjJ9RZTgTOC51Uo0JZUPax7alkkao/Wx66pgcWaVHwljZkoZM1d8TGY20HkWB7YyoGeh5byL+57VTE174GZdJalCy2aIwFcTEZPI36XGFzIiRJZQpbm8lbEAVZcamU7Ih1OZfXiTeafWy6t6eVepXeRpFOIBDOIYanEMdbqABHjDowzO8wpsjnBfn3fmYtRacfGYf/sD5/AFwEY1t</latexit><latexit sha1_base64="KP8dF9Gj9Vsf1gSYD3loYROCKVw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoqgnorevFY0dhCG8pmO2mXbjZhdyOW0J/gxYOKV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RSWlldW14rrpY3Nre2d8u7eg45TxdBjsYhVK6AaBZfoGW4EthKFNAoENoPh9cRvPqLSPJb3ZpSgH9G+5CFn1Fjp7ql70i1X3Ko7BVkktZxUIEejW/7q9GKWRigNE1Trds1NjJ9RZTgTOC51Uo0JZUPax7alkkao/Wx66pgcWaVHwljZkoZM1d8TGY20HkWB7YyoGeh5byL+57VTE174GZdJalCy2aIwFcTEZPI36XGFzIiRJZQpbm8lbEAVZcamU7Ih1OZfXiTeafWy6t6eVepXeRpFOIBDOIYanEMdbqABHjDowzO8wpsjnBfn3fmYtRacfGYf/sD5/AFwEY1t</latexit><latexit sha1_base64="KP8dF9Gj9Vsf1gSYD3loYROCKVw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoqgnorevFY0dhCG8pmO2mXbjZhdyOW0J/gxYOKV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RSWlldW14rrpY3Nre2d8u7eg45TxdBjsYhVK6AaBZfoGW4EthKFNAoENoPh9cRvPqLSPJb3ZpSgH9G+5CFn1Fjp7ql70i1X3Ko7BVkktZxUIEejW/7q9GKWRigNE1Trds1NjJ9RZTgTOC51Uo0JZUPax7alkkao/Wx66pgcWaVHwljZkoZM1d8TGY20HkWB7YyoGeh5byL+57VTE174GZdJalCy2aIwFcTEZPI36XGFzIiRJZQpbm8lbEAVZcamU7Ih1OZfXiTeafWy6t6eVepXeRpFOIBDOIYanEMdbqABHjDowzO8wpsjnBfn3fmYtRacfGYf/sD5/AFwEY1t</latexit>

x�<latexit sha1_base64="8hS+NGwZ6LvGL2B5urKDIc+XcbQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyUVQb0VvXisaGyhDWWznbRLN5uwuxFL6E/w4kHFq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpLyyura8X10sbm1vZOeXfvQcepYuixWMSqFVCNgkv0DDcCW4lCGgUCm8HweuI3H1FpHst7M0rQj2hf8pAzaqx099Q96ZYrbtWdgiySWk4qkKPRLX91ejFLI5SGCap1u+Ymxs+oMpwJHJc6qcaEsiHtY9tSSSPUfjY9dUyOrNIjYaxsSUOm6u+JjEZaj6LAdkbUDPS8NxH/89qpCS/8jMskNSjZbFGYCmJiMvmb9LhCZsTIEsoUt7cSNqCKMmPTKdkQavMvLxLvtHpZdW/PKvWrPI0iHMAhHEMNzqEON9AADxj04Rle4c0Rzovz7nzMWgtOPrMPf+B8/gBzF41v</latexit><latexit sha1_base64="8hS+NGwZ6LvGL2B5urKDIc+XcbQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyUVQb0VvXisaGyhDWWznbRLN5uwuxFL6E/w4kHFq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpLyyura8X10sbm1vZOeXfvQcepYuixWMSqFVCNgkv0DDcCW4lCGgUCm8HweuI3H1FpHst7M0rQj2hf8pAzaqx099Q96ZYrbtWdgiySWk4qkKPRLX91ejFLI5SGCap1u+Ymxs+oMpwJHJc6qcaEsiHtY9tSSSPUfjY9dUyOrNIjYaxsSUOm6u+JjEZaj6LAdkbUDPS8NxH/89qpCS/8jMskNSjZbFGYCmJiMvmb9LhCZsTIEsoUt7cSNqCKMmPTKdkQavMvLxLvtHpZdW/PKvWrPI0iHMAhHEMNzqEON9AADxj04Rle4c0Rzovz7nzMWgtOPrMPf+B8/gBzF41v</latexit><latexit sha1_base64="8hS+NGwZ6LvGL2B5urKDIc+XcbQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyUVQb0VvXisaGyhDWWznbRLN5uwuxFL6E/w4kHFq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpLyyura8X10sbm1vZOeXfvQcepYuixWMSqFVCNgkv0DDcCW4lCGgUCm8HweuI3H1FpHst7M0rQj2hf8pAzaqx099Q96ZYrbtWdgiySWk4qkKPRLX91ejFLI5SGCap1u+Ymxs+oMpwJHJc6qcaEsiHtY9tSSSPUfjY9dUyOrNIjYaxsSUOm6u+JjEZaj6LAdkbUDPS8NxH/89qpCS/8jMskNSjZbFGYCmJiMvmb9LhCZsTIEsoUt7cSNqCKMmPTKdkQavMvLxLvtHpZdW/PKvWrPI0iHMAhHEMNzqEON9AADxj04Rle4c0Rzovz7nzMWgtOPrMPf+B8/gBzF41v</latexit>

Bµ(x+, x?)
<latexit sha1_base64="YlN5/wydBZYRy4rq0CF60JyPSNQ="></latexit><latexit sha1_base64="YlN5/wydBZYRy4rq0CF60JyPSNQ="></latexit><latexit sha1_base64="YlN5/wydBZYRy4rq0CF60JyPSNQ="></latexit>

 B(x+, x?)
<latexit sha1_base64="POGkf86RJhQqsu7KfOCzrEDBaQA="></latexit><latexit sha1_base64="POGkf86RJhQqsu7KfOCzrEDBaQA="></latexit><latexit sha1_base64="POGkf86RJhQqsu7KfOCzrEDBaQA="></latexit>

Aµ(x�, x?)
<latexit sha1_base64="flXwkxHS0j1jhbSle3nQyQr7788="></latexit><latexit sha1_base64="flXwkxHS0j1jhbSle3nQyQr7788="></latexit><latexit sha1_base64="flXwkxHS0j1jhbSle3nQyQr7788="></latexit>

 A(x�, x?)
<latexit sha1_base64="+eYU6jf3u99Cpefr/jD7AeXHl9s="></latexit><latexit sha1_base64="+eYU6jf3u99Cpefr/jD7AeXHl9s="></latexit><latexit sha1_base64="+eYU6jf3u99Cpefr/jD7AeXHl9s="></latexit>Cµ

t!�1! 0
<latexit sha1_base64="r6iXFakgk13TNMdBz8qIdd6AKsQ=">AAACEXicbVBNS8NAEN34WetX1KOXYBH0YElFUG/FXjxWMLbQhLLZbtqlm92wO1FKyG/w4l/x4kHFqzdv/hu3bQ7a+mDg8d4MM/PChDMNrvttLSwuLa+sltbK6xubW9v2zu6dlqki1COSS9UOsaacCeoBA07biaI4DjlthcPG2G/dU6WZFLcwSmgQ475gESMYjNS1jxtdP059DZgMFeUZ+CBPfCYiGOWZr1h/AFgp+ZC7XbviVt0JnHlSK0gFFWh27S+/J0kaUwGEY607NTeBIMMKGOE0L/uppolZi/u0Y6jAMdVBNnkpdw6N0nMiqUwJcCbq74kMx1qP4tB0xhgGetYbi/95nRSiiyBjIkmBCjJdFKXcAemM83F6TFECfGQIJoqZWx0ywAoTMCmWTQi12ZfniXdavay6N2eV+lWRRgntowN0hGroHNXRNWoiDxH0iJ7RK3qznqwX6936mLYuWMXMHvoD6/MHgkue2A==</latexit><latexit sha1_base64="r6iXFakgk13TNMdBz8qIdd6AKsQ=">AAACEXicbVBNS8NAEN34WetX1KOXYBH0YElFUG/FXjxWMLbQhLLZbtqlm92wO1FKyG/w4l/x4kHFqzdv/hu3bQ7a+mDg8d4MM/PChDMNrvttLSwuLa+sltbK6xubW9v2zu6dlqki1COSS9UOsaacCeoBA07biaI4DjlthcPG2G/dU6WZFLcwSmgQ475gESMYjNS1jxtdP059DZgMFeUZ+CBPfCYiGOWZr1h/AFgp+ZC7XbviVt0JnHlSK0gFFWh27S+/J0kaUwGEY607NTeBIMMKGOE0L/uppolZi/u0Y6jAMdVBNnkpdw6N0nMiqUwJcCbq74kMx1qP4tB0xhgGetYbi/95nRSiiyBjIkmBCjJdFKXcAemM83F6TFECfGQIJoqZWx0ywAoTMCmWTQi12ZfniXdavay6N2eV+lWRRgntowN0hGroHNXRNWoiDxH0iJ7RK3qznqwX6936mLYuWMXMHvoD6/MHgkue2A==</latexit><latexit sha1_base64="r6iXFakgk13TNMdBz8qIdd6AKsQ=">AAACEXicbVBNS8NAEN34WetX1KOXYBH0YElFUG/FXjxWMLbQhLLZbtqlm92wO1FKyG/w4l/x4kHFqzdv/hu3bQ7a+mDg8d4MM/PChDMNrvttLSwuLa+sltbK6xubW9v2zu6dlqki1COSS9UOsaacCeoBA07biaI4DjlthcPG2G/dU6WZFLcwSmgQ475gESMYjNS1jxtdP059DZgMFeUZ+CBPfCYiGOWZr1h/AFgp+ZC7XbviVt0JnHlSK0gFFWh27S+/J0kaUwGEY607NTeBIMMKGOE0L/uppolZi/u0Y6jAMdVBNnkpdw6N0nMiqUwJcCbq74kMx1qP4tB0xhgGetYbi/95nRSiiyBjIkmBCjJdFKXcAemM83F6TFECfGQIJoqZWx0ywAoTMCmWTQi12ZfniXdavay6N2eV+lWRRgntowN0hGroHNXRNWoiDxH0iJ7RK3qznqwX6936mLYuWMXMHvoD6/MHgkue2A==</latexit>

J.P. Blaizot, F. Gelis, and R. Venugopalan, 
Nucl. Phys. A743, 13 (2004);  
F. Gelis, T. Lappi, and R. Venugopalan, 
Phys. Rev. D 78, 054019 (2008)



Perturbative solution. First order

 [0](x) =  A(x�, x?) +  B(x+, x?)
<latexit sha1_base64="arCMBNSBDKLJ7JecAzOR+O0gb60=">AAACH3icbZBPSwJBGMZn7Z/ZP6tjlyUJFEvWCKxDYHbpaNCmsLsts+Oog7O7w8xsKIt+ky59lS4dKqKb36ZxlSjtgYGH3/u+vPM+HqNESMMYa6ml5ZXVtfR6ZmNza3snu7t3L8KII2yikIa86UGBKQmwKYmkuMk4hr5HccPrXU/qjUfMBQmDOzlg2PFhJyBtgqBUyM1W7LogD7FlOMN8vzC6HNlMEPcq33dPjvuuzTBnhWLCaooVf5ibzRklI5G+aMozkwMz1d3sl90KUeTjQCIKhbDKBpNODLkkiOJhxo4EZhD1YAdbygbQx8KJkwOH+pEiLb0dcvUCqSf090QMfSEGvqc6fSi7Yr42gf/VrEi2z52YBCySOEDTRe2I6jLUJ2npLcIxknSgDEScqL/qqAs5RFJlmlEhlOdPXjTmaemiZNye5aq1WRppcAAOQR6UQQVUwQ2oAxMg8ARewBt41561V+1D+5y2prTZzD74I238DT8/ofw=</latexit><latexit sha1_base64="arCMBNSBDKLJ7JecAzOR+O0gb60=">AAACH3icbZBPSwJBGMZn7Z/ZP6tjlyUJFEvWCKxDYHbpaNCmsLsts+Oog7O7w8xsKIt+ky59lS4dKqKb36ZxlSjtgYGH3/u+vPM+HqNESMMYa6ml5ZXVtfR6ZmNza3snu7t3L8KII2yikIa86UGBKQmwKYmkuMk4hr5HccPrXU/qjUfMBQmDOzlg2PFhJyBtgqBUyM1W7LogD7FlOMN8vzC6HNlMEPcq33dPjvuuzTBnhWLCaooVf5ibzRklI5G+aMozkwMz1d3sl90KUeTjQCIKhbDKBpNODLkkiOJhxo4EZhD1YAdbygbQx8KJkwOH+pEiLb0dcvUCqSf090QMfSEGvqc6fSi7Yr42gf/VrEi2z52YBCySOEDTRe2I6jLUJ2npLcIxknSgDEScqL/qqAs5RFJlmlEhlOdPXjTmaemiZNye5aq1WRppcAAOQR6UQQVUwQ2oAxMg8ARewBt41561V+1D+5y2prTZzD74I238DT8/ofw=</latexit><latexit sha1_base64="arCMBNSBDKLJ7JecAzOR+O0gb60=">AAACH3icbZBPSwJBGMZn7Z/ZP6tjlyUJFEvWCKxDYHbpaNCmsLsts+Oog7O7w8xsKIt+ky59lS4dKqKb36ZxlSjtgYGH3/u+vPM+HqNESMMYa6ml5ZXVtfR6ZmNza3snu7t3L8KII2yikIa86UGBKQmwKYmkuMk4hr5HccPrXU/qjUfMBQmDOzlg2PFhJyBtgqBUyM1W7LogD7FlOMN8vzC6HNlMEPcq33dPjvuuzTBnhWLCaooVf5ibzRklI5G+aMozkwMz1d3sl90KUeTjQCIKhbDKBpNODLkkiOJhxo4EZhD1YAdbygbQx8KJkwOH+pEiLb0dcvUCqSf090QMfSEGvqc6fSi7Yr42gf/VrEi2z52YBCySOEDTRe2I6jLUJ2npLcIxknSgDEScqL/qqAs5RFJlmlEhlOdPXjTmaemiZNye5aq1WRppcAAOQR6UQQVUwQ2oAxMg8ARewBt41561V+1D+5y2prTZzD74I238DT8/ofw=</latexit>

Background fields satisfy classical 
equations of motions 

We can construct perturbation 
solution of the equation of motion 

Aµ(x) = A[0]
µ (x) +A[1]

µ (x) +A[2]
µ (x) + . . .

<latexit sha1_base64="DnIazagZK3bdKxTU3zRvAFxg6IQ=">AAACU3icdZHNS8MwGMbTOnVOp1WPXoJDmAijHYJ6EKZePE6wbtDVkmbpFpZ+kKTiKPsj9SD4l3jxYLoV2Ye+EHh4fu9L3jzxE0aFNM1PTV8rrW9slrcq2zvV3T1j/+BJxCnHxMYxi3nXR4IwGhFbUslIN+EEhT4jHX90l/POC+GCxtGjHCfEDdEgogHFSCrLM0a9EMkhRiy7mXi9MK2/nsJrOGc+Z47p/qKzJWT9j5oLqB9L4Rk1s2FOC64KqxA1UFTbM97VHE5DEknMkBCOZSbSzRCXFDMyqfRSQRKER2hAHCUjFBLhZtNQJvBEOX0YxFydSMKpOz+RoVCIceirznxvscxy8y/mpDK4dDMaJakkEZ5dFKQMyhjmCcM+5QRLNlYCYU7VrhAPEUdYqn+oqBCs5SevCrvZuGqYD+e11m2RRhkcgWNQBxa4AC1wD9rABhi8gS8NaJr2oX3rul6atepaMXMIFkqv/gA8vLGW</latexit><latexit sha1_base64="DnIazagZK3bdKxTU3zRvAFxg6IQ=">AAACU3icdZHNS8MwGMbTOnVOp1WPXoJDmAijHYJ6EKZePE6wbtDVkmbpFpZ+kKTiKPsj9SD4l3jxYLoV2Ye+EHh4fu9L3jzxE0aFNM1PTV8rrW9slrcq2zvV3T1j/+BJxCnHxMYxi3nXR4IwGhFbUslIN+EEhT4jHX90l/POC+GCxtGjHCfEDdEgogHFSCrLM0a9EMkhRiy7mXi9MK2/nsJrOGc+Z47p/qKzJWT9j5oLqB9L4Rk1s2FOC64KqxA1UFTbM97VHE5DEknMkBCOZSbSzRCXFDMyqfRSQRKER2hAHCUjFBLhZtNQJvBEOX0YxFydSMKpOz+RoVCIceirznxvscxy8y/mpDK4dDMaJakkEZ5dFKQMyhjmCcM+5QRLNlYCYU7VrhAPEUdYqn+oqBCs5SevCrvZuGqYD+e11m2RRhkcgWNQBxa4AC1wD9rABhi8gS8NaJr2oX3rul6atepaMXMIFkqv/gA8vLGW</latexit><latexit sha1_base64="DnIazagZK3bdKxTU3zRvAFxg6IQ=">AAACU3icdZHNS8MwGMbTOnVOp1WPXoJDmAijHYJ6EKZePE6wbtDVkmbpFpZ+kKTiKPsj9SD4l3jxYLoV2Ye+EHh4fu9L3jzxE0aFNM1PTV8rrW9slrcq2zvV3T1j/+BJxCnHxMYxi3nXR4IwGhFbUslIN+EEhT4jHX90l/POC+GCxtGjHCfEDdEgogHFSCrLM0a9EMkhRiy7mXi9MK2/nsJrOGc+Z47p/qKzJWT9j5oLqB9L4Rk1s2FOC64KqxA1UFTbM97VHE5DEknMkBCOZSbSzRCXFDMyqfRSQRKER2hAHCUjFBLhZtNQJvBEOX0YxFydSMKpOz+RoVCIceirznxvscxy8y/mpDK4dDMaJakkEZ5dFKQMyhjmCcM+5QRLNlYCYU7VrhAPEUdYqn+oqBCs5SevCrvZuGqYD+e11m2RRhkcgWNQBxa4AC1wD9rABhi8gS8NaJr2oX3rul6atepaMXMIFkqv/gA8vLGW</latexit>

 (x) =  [0](x) + [1](x) + [2](x) + . . .
<latexit sha1_base64="0wR0DL5JTMKbHF9btHLbURMOpwk=">AAACJ3icbVBdS8MwFE39nPOr6qMvwSFMhNEOQX0Qh774OMG6QVdHmqVbWJqWJBVH2c/xxb/ii4iKPvpPTLcqunkhcM6593Bzjx8zKpVlfRgzs3PzC4uFpeLyyuraurmxeS2jRGDi4IhFoukjSRjlxFFUMdKMBUGhz0jD759n/cYtEZJG/EoNYuKFqMtpQDFSWmqbp626pOW7PXgCM3STupY3zPj+N7cnePWHdyIl22bJqlijgtPAzkEJ5FVvm8/ah5OQcIUZktK1rVh5KRKKYkaGxVYiSYxwH3WJqyFHIZFeOjp0CHe10oFBJPTjCo7U344UhVIOQl9Phkj15GQvE//ruYkKjryU8jhRhOPxoiBhUEUwSw12qCBYsYEGCAuq/wpxDwmElc62qEOwJ0+eBk61clyxLg9KtbM8jQLYBjugDGxwCGrgAtSBAzC4B4/gBbwaD8aT8Wa8j0dnjNyzBf6U8fkFegSiyQ==</latexit><latexit sha1_base64="0wR0DL5JTMKbHF9btHLbURMOpwk=">AAACJ3icbVBdS8MwFE39nPOr6qMvwSFMhNEOQX0Qh774OMG6QVdHmqVbWJqWJBVH2c/xxb/ii4iKPvpPTLcqunkhcM6593Bzjx8zKpVlfRgzs3PzC4uFpeLyyuraurmxeS2jRGDi4IhFoukjSRjlxFFUMdKMBUGhz0jD759n/cYtEZJG/EoNYuKFqMtpQDFSWmqbp626pOW7PXgCM3STupY3zPj+N7cnePWHdyIl22bJqlijgtPAzkEJ5FVvm8/ah5OQcIUZktK1rVh5KRKKYkaGxVYiSYxwH3WJqyFHIZFeOjp0CHe10oFBJPTjCo7U344UhVIOQl9Phkj15GQvE//ruYkKjryU8jhRhOPxoiBhUEUwSw12qCBYsYEGCAuq/wpxDwmElc62qEOwJ0+eBk61clyxLg9KtbM8jQLYBjugDGxwCGrgAtSBAzC4B4/gBbwaD8aT8Wa8j0dnjNyzBf6U8fkFegSiyQ==</latexit><latexit sha1_base64="0wR0DL5JTMKbHF9btHLbURMOpwk=">AAACJ3icbVBdS8MwFE39nPOr6qMvwSFMhNEOQX0Qh774OMG6QVdHmqVbWJqWJBVH2c/xxb/ii4iKPvpPTLcqunkhcM6593Bzjx8zKpVlfRgzs3PzC4uFpeLyyuraurmxeS2jRGDi4IhFoukjSRjlxFFUMdKMBUGhz0jD759n/cYtEZJG/EoNYuKFqMtpQDFSWmqbp626pOW7PXgCM3STupY3zPj+N7cnePWHdyIl22bJqlijgtPAzkEJ5FVvm8/ah5OQcIUZktK1rVh5KRKKYkaGxVYiSYxwH3WJqyFHIZFeOjp0CHe10oFBJPTjCo7U344UhVIOQl9Phkj15GQvE//ruYkKjryU8jhRhOPxoiBhUEUwSw12qCBYsYEGCAuq/wpxDwmElc62qEOwJ0+eBk61clyxLg9KtbM8jQLYBjugDGxwCGrgAtSBAzC4B4/gBbwaD8aT8Wa8j0dnjNyzBf6U8fkFegSiyQ==</latexit>

The leading order is trivial: 

A[0]
µ (x) = Aµ(x�, x?) +Bµ(x+, x?)

<latexit sha1_base64="6/1NlbVJmO/FDfmrGvL/xcvNAp8="></latexit><latexit sha1_base64="6/1NlbVJmO/FDfmrGvL/xcvNAp8="></latexit><latexit sha1_base64="6/1NlbVJmO/FDfmrGvL/xcvNAp8="></latexit>

 [0](x)
<latexit sha1_base64="Yc4aVxFyd/+nES3RpS6SY/Oo2t0=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9IaEvVG9OIREyskpZLtsoUN223d3RJJw+/w4kGNV/+MN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DexWnklCXxDyW7QArypmgrmaa03YiKY4CTlvB8Hrqt0ZUKhaLOz1OqB/hvmAhI1gbye80FXvIPNufVJ9Ou+WKXbNnQMvEyUkFcjS75a9OLyZpRIUmHCvlOXai/QxLzQink1InVTTBZIj71DNU4IgqP5sdPUEnRumhMJamhEYz9fdEhiOlxlFgOiOsB2rRm4r/eV6qwws/YyJJNRVkvihMOdIxmiaAekxSovnYEEwkM7ciMsASE21yKpkQnMWXl4l7Vrus2bf1SuMqT6MIR3AMVXDgHBpwA01wgcAjPMMrvFkj68V6tz7mrQUrnzmEP7A+fwBbs5Fe</latexit><latexit sha1_base64="Yc4aVxFyd/+nES3RpS6SY/Oo2t0=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9IaEvVG9OIREyskpZLtsoUN223d3RJJw+/w4kGNV/+MN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DexWnklCXxDyW7QArypmgrmaa03YiKY4CTlvB8Hrqt0ZUKhaLOz1OqB/hvmAhI1gbye80FXvIPNufVJ9Ou+WKXbNnQMvEyUkFcjS75a9OLyZpRIUmHCvlOXai/QxLzQink1InVTTBZIj71DNU4IgqP5sdPUEnRumhMJamhEYz9fdEhiOlxlFgOiOsB2rRm4r/eV6qwws/YyJJNRVkvihMOdIxmiaAekxSovnYEEwkM7ciMsASE21yKpkQnMWXl4l7Vrus2bf1SuMqT6MIR3AMVXDgHBpwA01wgcAjPMMrvFkj68V6tz7mrQUrnzmEP7A+fwBbs5Fe</latexit><latexit sha1_base64="Yc4aVxFyd/+nES3RpS6SY/Oo2t0=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9IaEvVG9OIREyskpZLtsoUN223d3RJJw+/w4kGNV/+MN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DexWnklCXxDyW7QArypmgrmaa03YiKY4CTlvB8Hrqt0ZUKhaLOz1OqB/hvmAhI1gbye80FXvIPNufVJ9Ou+WKXbNnQMvEyUkFcjS75a9OLyZpRIUmHCvlOXai/QxLzQink1InVTTBZIj71DNU4IgqP5sdPUEnRumhMJamhEYz9fdEhiOlxlFgOiOsB2rRm4r/eV6qwws/YyJJNRVkvihMOdIxmiaAekxSovnYEEwkM7ciMsASE21yKpkQnMWXl4l7Vrus2bf1SuMqT6MIR3AMVXDgHBpwA01wgcAjPMMrvFkj68V6tz7mrQUrnzmEP7A+fwBbs5Fe</latexit>



Perturbative solution. Second order

 [1] = � 1

6PL 
<latexit sha1_base64="gJjYZ27ttUiBj617IbcVKogsqYI=">AAACF3icbVC9TsMwGHTKXyl/BUYWQ4XEQkkQEjAgVbAwMASJ0EpNqBzXba06dmQ7SFWUvgULr8LCAIgVNt4Gt80AhZMsne7uk7/vwphRpW37yyrMzM7NLxQXS0vLK6tr5fWNWyUSiYmHBROyESJFGOXE01Qz0oglQVHISD3sX4z8+j2Rigp+owcxCSLU5bRDMdJGapUPfFfRu7TpBNnwbLifOr4wcehzof1t6EdI9zBiqZtlVy0/VrRVrthVewz4lzg5qYAcbqv86bcFTiLCNWZIqaZjxzpIkdQUM5KV/ESRGOE+6pKmoRxFRAXp+LAM7hqlDTtCmsc1HKs/J1IUKTWIQpMcbaqmvZH4n9dMdOckSCmPE004nnzUSRjUAo5agm0qCdZsYAjCkppdIe4hibA2XZZMCc70yX+Jd1g9rdrXR5Xaed5GEWyBHbAHHHAMauASuMADGDyAJ/ACXq1H69l6s94n0YKVz2yCX7A+vgEHNJ/9</latexit><latexit sha1_base64="gJjYZ27ttUiBj617IbcVKogsqYI=">AAACF3icbVC9TsMwGHTKXyl/BUYWQ4XEQkkQEjAgVbAwMASJ0EpNqBzXba06dmQ7SFWUvgULr8LCAIgVNt4Gt80AhZMsne7uk7/vwphRpW37yyrMzM7NLxQXS0vLK6tr5fWNWyUSiYmHBROyESJFGOXE01Qz0oglQVHISD3sX4z8+j2Rigp+owcxCSLU5bRDMdJGapUPfFfRu7TpBNnwbLifOr4wcehzof1t6EdI9zBiqZtlVy0/VrRVrthVewz4lzg5qYAcbqv86bcFTiLCNWZIqaZjxzpIkdQUM5KV/ESRGOE+6pKmoRxFRAXp+LAM7hqlDTtCmsc1HKs/J1IUKTWIQpMcbaqmvZH4n9dMdOckSCmPE004nnzUSRjUAo5agm0qCdZsYAjCkppdIe4hibA2XZZMCc70yX+Jd1g9rdrXR5Xaed5GEWyBHbAHHHAMauASuMADGDyAJ/ACXq1H69l6s94n0YKVz2yCX7A+vgEHNJ/9</latexit><latexit sha1_base64="gJjYZ27ttUiBj617IbcVKogsqYI=">AAACF3icbVC9TsMwGHTKXyl/BUYWQ4XEQkkQEjAgVbAwMASJ0EpNqBzXba06dmQ7SFWUvgULr8LCAIgVNt4Gt80AhZMsne7uk7/vwphRpW37yyrMzM7NLxQXS0vLK6tr5fWNWyUSiYmHBROyESJFGOXE01Qz0oglQVHISD3sX4z8+j2Rigp+owcxCSLU5bRDMdJGapUPfFfRu7TpBNnwbLifOr4wcehzof1t6EdI9zBiqZtlVy0/VrRVrthVewz4lzg5qYAcbqv86bcFTiLCNWZIqaZjxzpIkdQUM5KV/ESRGOE+6pKmoRxFRAXp+LAM7hqlDTtCmsc1HKs/J1IUKTWIQpMcbaqmvZH4n9dMdOckSCmPE004nnzUSRjUAo5agm0qCdZsYAjCkppdIe4hibA2XZZMCc70yX+Jd1g9rdrXR5Xaed5GEWyBHbAHHHAMauASuMADGDyAJ/ACXq1H69l6s94n0YKVz2yCX7A+vgEHNJ/9</latexit>

L 
<latexit sha1_base64="PIz8kBjV2ImE1SS1X5UJA3jJeHU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx48VDBtoQ1ls920aze7YXcjhND/4MWDild/kDf/jds2B219MPB4b4aZeWHCmTau++2UVlbX1jfKm5Wt7Z3dver+QUvLVBHqE8ml6oRYU84E9Q0znHYSRXEcctoOxzdTv/1ElWZSPJgsoUGMh4JFjGBjpdZdv5do1q/W3Lo7A1omXkFqUKDZr371BpKkMRWGcKx113MTE+RYGUY4nVR6qaYJJmM8pF1LBY6pDvLZtRN0YpUBiqSyJQyaqb8nchxrncWh7YyxGelFbyr+53VTE10GORNJaqgg80VRypGRaPo6GjBFieGZJZgoZm9FZIQVJsYGVLEheIsvLxP/rH5Vd+/Pa43rIo0yHMExnIIHF9CAW2iCDwQe4Rle4c2Rzovz7nzMW0tOMXMIf+B8/gDgbY7c</latexit><latexit sha1_base64="PIz8kBjV2ImE1SS1X5UJA3jJeHU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx48VDBtoQ1ls920aze7YXcjhND/4MWDild/kDf/jds2B219MPB4b4aZeWHCmTau++2UVlbX1jfKm5Wt7Z3dver+QUvLVBHqE8ml6oRYU84E9Q0znHYSRXEcctoOxzdTv/1ElWZSPJgsoUGMh4JFjGBjpdZdv5do1q/W3Lo7A1omXkFqUKDZr371BpKkMRWGcKx113MTE+RYGUY4nVR6qaYJJmM8pF1LBY6pDvLZtRN0YpUBiqSyJQyaqb8nchxrncWh7YyxGelFbyr+53VTE10GORNJaqgg80VRypGRaPo6GjBFieGZJZgoZm9FZIQVJsYGVLEheIsvLxP/rH5Vd+/Pa43rIo0yHMExnIIHF9CAW2iCDwQe4Rle4c2Rzovz7nzMW0tOMXMIf+B8/gDgbY7c</latexit><latexit sha1_base64="PIz8kBjV2ImE1SS1X5UJA3jJeHU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx48VDBtoQ1ls920aze7YXcjhND/4MWDild/kDf/jds2B219MPB4b4aZeWHCmTau++2UVlbX1jfKm5Wt7Z3dver+QUvLVBHqE8ml6oRYU84E9Q0znHYSRXEcctoOxzdTv/1ElWZSPJgsoUGMh4JFjGBjpdZdv5do1q/W3Lo7A1omXkFqUKDZr371BpKkMRWGcKx113MTE+RYGUY4nVR6qaYJJmM8pF1LBY6pDvLZtRN0YpUBiqSyJQyaqb8nchxrncWh7YyxGelFbyr+53VTE10GORNJaqgg80VRypGRaPo6GjBFieGZJZgoZm9FZIQVJsYGVLEheIsvLxP/rH5Vd+/Pa43rIo0yHMExnIIHF9CAW2iCDwQe4Rle4c2Rzovz7nzMW0tOMXMIf+B8/gDgbY7c</latexit>

La
µ ⌘ D⇠F [0]a

⇠µ + g ̄[0]�µt
a [0]

<latexit sha1_base64="eVvRd6ScZbzHSzY/+SkvNBrKVhs="></latexit><latexit sha1_base64="eVvRd6ScZbzHSzY/+SkvNBrKVhs="></latexit><latexit sha1_base64="eVvRd6ScZbzHSzY/+SkvNBrKVhs="></latexit>

L ⌘ 6P [0]
<latexit sha1_base64="Dj2e0nCpm823gizMGNmhSqyXgJg=">AAACEnicbVA9T8MwEHX4LOUrwMhiqJAQQ5UiJGCrYGFgCBKhlZoQOa7bWnWcYDuVqij9DSz8FRYGQKxMbPwbnDYDtDzppKf37nR3L4gZlcqyvo25+YXFpeXSSnl1bX1j09zavpNRIjBxcMQi0QyQJIxy4iiqGGnGgqAwYKQR9C9zvzEgQtKI36phTLwQdTntUIyUlnzz6Np3Y0lHLnlI6GDk8ki5e26IVA8jltoZdG1J79OW5WW+WbGq1hhwltQKUgEFbN/8ctsRTkLCFWZIylbNipWXIqEoZiQru4kkMcJ91CUtTTkKifTS8U8ZPNBKG3YioYsrOFZ/T6QolHIYBrozv1ZOe7n4n9dKVOfMSymPE0U4nizqJAyqCOYBwTYVBCs21ARhQfWtEPeQQFjpGMs6hNr0y7PEOa6eV62bk0r9okijBHbBPjgENXAK6uAK2MABGDyCZ/AK3own48V4Nz4mrXNGMbMD/sD4/AEmnZ6F</latexit><latexit sha1_base64="Dj2e0nCpm823gizMGNmhSqyXgJg=">AAACEnicbVA9T8MwEHX4LOUrwMhiqJAQQ5UiJGCrYGFgCBKhlZoQOa7bWnWcYDuVqij9DSz8FRYGQKxMbPwbnDYDtDzppKf37nR3L4gZlcqyvo25+YXFpeXSSnl1bX1j09zavpNRIjBxcMQi0QyQJIxy4iiqGGnGgqAwYKQR9C9zvzEgQtKI36phTLwQdTntUIyUlnzz6Np3Y0lHLnlI6GDk8ki5e26IVA8jltoZdG1J79OW5WW+WbGq1hhwltQKUgEFbN/8ctsRTkLCFWZIylbNipWXIqEoZiQru4kkMcJ91CUtTTkKifTS8U8ZPNBKG3YioYsrOFZ/T6QolHIYBrozv1ZOe7n4n9dKVOfMSymPE0U4nizqJAyqCOYBwTYVBCs21ARhQfWtEPeQQFjpGMs6hNr0y7PEOa6eV62bk0r9okijBHbBPjgENXAK6uAK2MABGDyCZ/AK3own48V4Nz4mrXNGMbMD/sD4/AEmnZ6F</latexit><latexit sha1_base64="Dj2e0nCpm823gizMGNmhSqyXgJg=">AAACEnicbVA9T8MwEHX4LOUrwMhiqJAQQ5UiJGCrYGFgCBKhlZoQOa7bWnWcYDuVqij9DSz8FRYGQKxMbPwbnDYDtDzppKf37nR3L4gZlcqyvo25+YXFpeXSSnl1bX1j09zavpNRIjBxcMQi0QyQJIxy4iiqGGnGgqAwYKQR9C9zvzEgQtKI36phTLwQdTntUIyUlnzz6Np3Y0lHLnlI6GDk8ki5e26IVA8jltoZdG1J79OW5WW+WbGq1hhwltQKUgEFbN/8ctsRTkLCFWZIylbNipWXIqEoZiQru4kkMcJ91CUtTTkKifTS8U8ZPNBKG3YioYsrOFZ/T6QolHIYBrozv1ZOe7n4n9dKVOfMSymPE0U4nizqJAyqCOYBwTYVBCs21ARhQfWtEPeQQFjpGMs6hNr0y7PEOa6eV62bk0r9okijBHbBPjgENXAK6uAK2MABGDyCZ/AK3own48V4Nz4mrXNGMbMD/sD4/AEmnZ6F</latexit>

quark propagates in two 
background fields 

We should prove TMD factorization in 
all orders of perturbation theory. Need 
a new expansion parameter 

Creation of the central sector fields from the background is 
described by the linear term 

Covariant derivative for two background fields: 

The gluon field in the second order of the perturbative 
expansion has a similar structure 

Pµ ⌘ i@µ + gAµ + gBµ
<latexit sha1_base64="r89bmckLf06vYyLpap8F3yJBn8U=">AAACGnicbVDLSsNAFJ34rPUVdekmWARBKEkR1F2tG5cVjC00IUymk3boTBLnUSih/Q43/oobFyruxI1/46TNQlsPDPdw7r0zc06YUiKkbX8bS8srq2vrpY3y5tb2zq65t38vEsURdlFCE94OocCUxNiVRFLcTjmGLKS4FQ6u835riLkgSXwnRyn2GezFJCIISi0FZs1jUPYRpFlzHHhMTTz8oMhwQrwUckkgzcXT3tWsNPISmBW7ak9hLRKnIBVQoBmYn143QYrhWCIKheg4dir9LL8fUTwue0rgFKIB7OGOpjFkWPjZ1NvYOtZK14oSrk8sran6eyODTIgRC/Vk7kTM93Lxv15HyejCz0icKoljNHsoUtSSiZUHZXUJx0jSkSYQcaL/aqE+5BBJHWdZh+DMW14kbq16WbVvzyr1RpFGCRyCI3ACHHAO6uAGNIELEHgEz+AVvBlPxovxbnzMRpeMYucA/IHx9QMW5qI/</latexit><latexit sha1_base64="r89bmckLf06vYyLpap8F3yJBn8U=">AAACGnicbVDLSsNAFJ34rPUVdekmWARBKEkR1F2tG5cVjC00IUymk3boTBLnUSih/Q43/oobFyruxI1/46TNQlsPDPdw7r0zc06YUiKkbX8bS8srq2vrpY3y5tb2zq65t38vEsURdlFCE94OocCUxNiVRFLcTjmGLKS4FQ6u835riLkgSXwnRyn2GezFJCIISi0FZs1jUPYRpFlzHHhMTTz8oMhwQrwUckkgzcXT3tWsNPISmBW7ak9hLRKnIBVQoBmYn143QYrhWCIKheg4dir9LL8fUTwue0rgFKIB7OGOpjFkWPjZ1NvYOtZK14oSrk8sran6eyODTIgRC/Vk7kTM93Lxv15HyejCz0icKoljNHsoUtSSiZUHZXUJx0jSkSYQcaL/aqE+5BBJHWdZh+DMW14kbq16WbVvzyr1RpFGCRyCI3ACHHAO6uAGNIELEHgEz+AVvBlPxovxbnzMRpeMYucA/IHx9QMW5qI/</latexit><latexit sha1_base64="r89bmckLf06vYyLpap8F3yJBn8U=">AAACGnicbVDLSsNAFJ34rPUVdekmWARBKEkR1F2tG5cVjC00IUymk3boTBLnUSih/Q43/oobFyruxI1/46TNQlsPDPdw7r0zc06YUiKkbX8bS8srq2vrpY3y5tb2zq65t38vEsURdlFCE94OocCUxNiVRFLcTjmGLKS4FQ6u835riLkgSXwnRyn2GezFJCIISi0FZs1jUPYRpFlzHHhMTTz8oMhwQrwUckkgzcXT3tWsNPISmBW7ak9hLRKnIBVQoBmYn143QYrhWCIKheg4dir9LL8fUTwue0rgFKIB7OGOpjFkWPjZ1NvYOtZK14oSrk8sran6eyODTIgRC/Vk7kTM93Lxv15HyejCz0icKoljNHsoUtSSiZUHZXUJx0jSkSYQcaL/aqE+5BBJHWdZh+DMW14kbq16WbVvzyr1RpFGCRyCI3ACHHAO6uAGNIELEHgEz+AVvBlPxovxbnzMRpeMYucA/IHx9QMW5qI/</latexit>

A[1]
µ =

1

P2gµ⌫ + 2igF [0]µ⌫
L⌫

<latexit sha1_base64="osHyafFYsggo22qvupfaWeEy4Og="></latexit><latexit sha1_base64="osHyafFYsggo22qvupfaWeEy4Og="></latexit><latexit sha1_base64="osHyafFYsggo22qvupfaWeEy4Og="></latexit>



Parametrization of external fields. Lorentz boost
Hadron in the rest 
frame:

Boost the system

Look at the limit: s ! 1

Use this parametrization to separate 
different contributions

Expansion parameter:

m2/s ⇠ p2?/s

A+ ⇠ m, A� ⇠ m, Ai ⇠ m
<latexit sha1_base64="Tdqxa51DFNs7LOgxZXnhopQZVWY=">AAACFHicbZDLSgMxFIbP1Futt6pLN9EiFKxlxo26a3XjsoK1hXYYMmmmDU1mhiQjlKEv4cZXcSN4wa0Ldz6Ie9PLQltPCPx8/zkk5/djzpS27S8rs7C4tLySXc2trW9sbuW3d25VlEhC6yTikWz6WFHOQlrXTHPajCXFwue04fcvR37jjkrFovBGD2LqCtwNWcAI1gZ5+VLVO0JtxQQSpTYanap3PAvYFHj5gl22x4XmhTMVhcp+8fsZAGpe/rPdiUgiaKgJx0q1HDvWboqlZoTTYa6dKBpj0sdd2jIyxIIqNx1vNUSHhnRQEElzQ43G9PdEioVSA+GbToF1T816I/if10p0cOamLIwTTUMyeShIONIRGkWEOkxSovnACEwkM39FpIclJtoEmTMhOLMrz4v6Sfm8bF+bMC5gUlnYgwMoggOnUIErqEEdCNzDI7zAq/VgPVlv1vukNWNNZ3bhT1kfP84hnUc=</latexit><latexit sha1_base64="kk7bdqQQM0G81+H613QnU037wUk=">AAACFHicbZC9TsMwFIWd8lfKX4CRxVAhFVGqhAXYWlgYi0RopSaKHNdtrdpJZDtIVdRnQGLhVVgYKGJlYONB2HHaDtByLUtH37lX9j1BzKhUlvVl5BYWl5ZX8quFtfWNzS1ze+dORonAxMERi0QzQJIwGhJHUcVIMxYE8YCRRtC/yvzGPRGSRuGtGsTE46gb0g7FSGnkm+WafwxdSTnkZRdmp+afzAI6Bb5ZtCrWuOC8sKeiWN0vfY8e3KO6b3667QgnnIQKMyRly7Zi5aVIKIoZGRbcRJIY4T7qkpaWIeJEeul4qyE81KQNO5HQN1RwTH9PpIhLOeCB7uRI9eSsl8H/vFaiOudeSsM4USTEk4c6CYMqgllEsE0FwYoNtEBYUP1XiHtIIKx0kAUdgj278rxwTisXFetGh3EJJpUHe+AAlIANzkAVXIM6cAAGj+AZvIKR8WS8GG/G+6Q1Z0xndsGfMj5+AED3nl0=</latexit><latexit sha1_base64="kk7bdqQQM0G81+H613QnU037wUk=">AAACFHicbZC9TsMwFIWd8lfKX4CRxVAhFVGqhAXYWlgYi0RopSaKHNdtrdpJZDtIVdRnQGLhVVgYKGJlYONB2HHaDtByLUtH37lX9j1BzKhUlvVl5BYWl5ZX8quFtfWNzS1ze+dORonAxMERi0QzQJIwGhJHUcVIMxYE8YCRRtC/yvzGPRGSRuGtGsTE46gb0g7FSGnkm+WafwxdSTnkZRdmp+afzAI6Bb5ZtCrWuOC8sKeiWN0vfY8e3KO6b3667QgnnIQKMyRly7Zi5aVIKIoZGRbcRJIY4T7qkpaWIeJEeul4qyE81KQNO5HQN1RwTH9PpIhLOeCB7uRI9eSsl8H/vFaiOudeSsM4USTEk4c6CYMqgllEsE0FwYoNtEBYUP1XiHtIIKx0kAUdgj278rxwTisXFetGh3EJJpUHe+AAlIANzkAVXIM6cAAGj+AZvIKR8WS8GG/G+6Q1Z0xndsGfMj5+AED3nl0=</latexit>

A+ ⇠ m2/
p
s, A� ⇠

p
s, Ai ⇠ m

<latexit sha1_base64="2Tu7C5nNQh4xMp2e4wx/LfVPaiE=">AAACJnicbVDLTgIxFL3jE/GFunTTQExMUJxho24M6MYlJiIkDE46pUBDOzO2HRMy4V9cuPFX3Jj4iHHnp1geCwVP0+TknHvS3uNHnClt21/W3PzC4tJyaiW9ura+sZnZ2r5RYSwJrZKQh7LuY0U5C2hVM81pPZIUC5/Tmt+7GPq1eyoVC4Nr3Y9oU+BOwNqMYG0kL3NW9vLIVUwgcVs8ctWd1IkaHLhoeMre4dib0dkk42VydsEeAc0SZ0JypaybfwCAipd5dVshiQUNNOFYqYZjR7qZYKkZ4XSQdmNFI0x6uEMbhgZYUNVMRnsO0J5RWqgdSnMDjUbq70SChVJ94ZtJgXVXTXtD8T+vEev2STNhQRRrGpDxQ+2YIx2iYWmoxSQlmvcNwUQy81dEulhiok21aVOCM73yLKkWC6cF+8qUcQ5jpGAXsrAPDhxDCS6hAlUg8AjP8Abv1pP1Yn1Yn+PROWuS2YE/sL5/AB0wpLo=</latexit><latexit sha1_base64="NyhFkQm4Z1GfrQFnVSa0bQimc9Q=">AAACJnicbVDLSgMxFM3UV62vUZduQosgVOtMN+pGWt24rGBtoTMOmTRtQ5OZMckIw9C/8BPc+CtuBB9Id36K6WOhrScEDufcQ3KPHzEqlWUNjczC4tLySnY1t7a+sbllbu/cyjAWmNRxyELR9JEkjAakrqhipBkJgrjPSMPvX478xgMRkobBjUoi4nLUDWiHYqS05JnnVa8IHUk55HflY0feC5XKwaEDR6fqHU28OZ1OM55ZsErWGHCe2FNSqOSd4uOwktQ8881phzjmJFCYISlbthUpN0VCUczIIOfEkkQI91GXtDQNECfSTcd7DuC+VtqwEwp9AwXH6u9EiriUCff1JEeqJ2e9kfif14pV59RNaRDFigR48lAnZlCFcFQabFNBsGKJJggLqv8KcQ8JhJWuNqdLsGdXnif1cumsZF3rMi7ABFmwB/LgANjgBFTAFaiBOsDgCbyAd/BhPBuvxqfxNRnNGNPMLvgD4/sHJRSmQA==</latexit><latexit sha1_base64="NyhFkQm4Z1GfrQFnVSa0bQimc9Q=">AAACJnicbVDLSgMxFM3UV62vUZduQosgVOtMN+pGWt24rGBtoTMOmTRtQ5OZMckIw9C/8BPc+CtuBB9Id36K6WOhrScEDufcQ3KPHzEqlWUNjczC4tLySnY1t7a+sbllbu/cyjAWmNRxyELR9JEkjAakrqhipBkJgrjPSMPvX478xgMRkobBjUoi4nLUDWiHYqS05JnnVa8IHUk55HflY0feC5XKwaEDR6fqHU28OZ1OM55ZsErWGHCe2FNSqOSd4uOwktQ8881phzjmJFCYISlbthUpN0VCUczIIOfEkkQI91GXtDQNECfSTcd7DuC+VtqwEwp9AwXH6u9EiriUCff1JEeqJ2e9kfif14pV59RNaRDFigR48lAnZlCFcFQabFNBsGKJJggLqv8KcQ8JhJWuNqdLsGdXnif1cumsZF3rMi7ABFmwB/LgANjgBFTAFaiBOsDgCbyAd/BhPBuvxqfxNRnNGNPMLvgD4/sHJRSmQA==</latexit>



Large component of the background field

⌦ =
1

2
[x+,�1][x�,�1] +

1

2
[x�,�1][x+,�1] + . . .

The gauge matrix satisfies boundary 
conditions:

It is convenient to eliminate large component 
of the background field by gauge rotation

It is possible to reconstruct first few terms 
of the matrix at arbitrary point:

⌦(x)
x+!�1

= [x�,�1]A+
<latexit sha1_base64="RqZsrlZiQrIcH2W8KT2foEnjLVM="></latexit><latexit sha1_base64="RqZsrlZiQrIcH2W8KT2foEnjLVM="></latexit><latexit sha1_base64="RqZsrlZiQrIcH2W8KT2foEnjLVM="></latexit>

⌦(x)
x�!�1

= [x+,�1]A�
<latexit sha1_base64="wgqwuG+usF+86cnb/WkQGIWrm3A="></latexit><latexit sha1_base64="wgqwuG+usF+86cnb/WkQGIWrm3A="></latexit><latexit sha1_base64="wgqwuG+usF+86cnb/WkQGIWrm3A="></latexit>

A�(x+, x?) ⇠
p
s

<latexit sha1_base64="125/jgvIrd6+NZxtn9F9xyzcfq4="></latexit><latexit sha1_base64="bbTd626KFKwRvVDJMrXRyan38Is="></latexit><latexit sha1_base64="bbTd626KFKwRvVDJMrXRyan38Is="></latexit>

B+(x�, x?) ⇠
p
s

<latexit sha1_base64="VvABnvFLiL/XH5PoqiYibLiCWmk="></latexit><latexit sha1_base64="fJhXqx/XGRu53ZIbntn8GuhmouI="></latexit><latexit sha1_base64="fJhXqx/XGRu53ZIbntn8GuhmouI="></latexit>



Gauge rotation of the background fields

New background fields

New background fields

New initial conditions:

Aµ(x)
x+!�1! Āµ(x�, x?),  (x)

x+!�1!  Ā(x�, x?)
<latexit sha1_base64="3BhaRVr5eA0DzMCBV4s0fwnNJ5g="></latexit><latexit sha1_base64="3BhaRVr5eA0DzMCBV4s0fwnNJ5g="></latexit><latexit sha1_base64="3BhaRVr5eA0DzMCBV4s0fwnNJ5g="></latexit>

Āµ(x�, x?)
<latexit sha1_base64="M7MeuTu/roJT8bKNBQJepkAkbfE="></latexit><latexit sha1_base64="M7MeuTu/roJT8bKNBQJepkAkbfE="></latexit><latexit sha1_base64="M7MeuTu/roJT8bKNBQJepkAkbfE="></latexit>

 Ā(x�, x?)
<latexit sha1_base64="pPSXLYCV+2p4RNHoHwutW9Mnd+A="></latexit><latexit sha1_base64="pPSXLYCV+2p4RNHoHwutW9Mnd+A="></latexit><latexit sha1_base64="pPSXLYCV+2p4RNHoHwutW9Mnd+A="></latexit>

B̄µ(x+, x?)
<latexit sha1_base64="9qf6RyWdlnmLyB7VLponj0tCh0A="></latexit><latexit sha1_base64="9qf6RyWdlnmLyB7VLponj0tCh0A="></latexit><latexit sha1_base64="9qf6RyWdlnmLyB7VLponj0tCh0A="></latexit>

 B̄(x+, x?)
<latexit sha1_base64="OX0o+GKsyq3MvpAt9YKht6EDvuM="></latexit><latexit sha1_base64="OX0o+GKsyq3MvpAt9YKht6EDvuM="></latexit><latexit sha1_base64="OX0o+GKsyq3MvpAt9YKht6EDvuM="></latexit>

Āµ = ⌦†(x)
⇣ i

g
@µ +Aµ(x)

⌘
⌦(x)

<latexit sha1_base64="FFC1V30wbgPR5T9yjxRVOgnHyVc="></latexit><latexit sha1_base64="FFC1V30wbgPR5T9yjxRVOgnHyVc="></latexit><latexit sha1_base64="FFC1V30wbgPR5T9yjxRVOgnHyVc="></latexit>

 Ā(x�, x?) = ⌦† A(x�, x?)
<latexit sha1_base64="AQlJXCHG10jDulEj4MsrE5JtNdw="></latexit><latexit sha1_base64="AQlJXCHG10jDulEj4MsrE5JtNdw="></latexit><latexit sha1_base64="AQlJXCHG10jDulEj4MsrE5JtNdw="></latexit>

Aµ(x)
x�!�1! B̄µ(x+, x?),  (x)

x�!�1!  B̄(x+, x?)
<latexit sha1_base64="h12we9v4yvfqYsZhHImpbqqoq3c="></latexit><latexit sha1_base64="h12we9v4yvfqYsZhHImpbqqoq3c="></latexit><latexit sha1_base64="h12we9v4yvfqYsZhHImpbqqoq3c="></latexit>

B̄µ = ⌦†(x)
⇣ i

g
@µ +Bµ(x)

⌘
⌦(x)

<latexit sha1_base64="0q5YIpCT3FFksxT3DetnsCfilVA="></latexit><latexit sha1_base64="0q5YIpCT3FFksxT3DetnsCfilVA="></latexit><latexit sha1_base64="0q5YIpCT3FFksxT3DetnsCfilVA="></latexit>

 B̄(x�, x?) = ⌦† B(x+, x?)
<latexit sha1_base64="mzK5v1Nz4/FTI3CHUI3jB6MbD0o="></latexit><latexit sha1_base64="mzK5v1Nz4/FTI3CHUI3jB6MbD0o="></latexit><latexit sha1_base64="mzK5v1Nz4/FTI3CHUI3jB6MbD0o="></latexit>



Parametrization of fields after gauge rotation

Consider YM equation in these 
background fields

Ā�(x�, x?) ⇠ m2/
p
s, Ā+(x�, x?) = 0, Āi(x�, x?) ⇠ m

<latexit sha1_base64="n8rnJKYiC7qSMI3eBHNrJjZmadk="></latexit><latexit sha1_base64="RzBv9pE9uqKe6cG7B0ZCljs0cog="></latexit><latexit sha1_base64="RzBv9pE9uqKe6cG7B0ZCljs0cog="></latexit>

B̄�(x+, x?) = 0; B̄+(x+, x?) ⇠ m2/
p
s; B̄i(x⇤, x?) ⇠ m

<latexit sha1_base64="01SEZuj2+X8GvGQuuoqRqaGu3Ys="></latexit><latexit sha1_base64="us9QmAIIS+atmyGSGt22z2qAw38="></latexit><latexit sha1_base64="us9QmAIIS+atmyGSGt22z2qAw38="></latexit>

6p1 Ā(x�, x?) ⇠ m5/2
<latexit sha1_base64="prqv3Ixpbrg7RNbgEU/C/z1dhxo="></latexit><latexit sha1_base64="prqv3Ixpbrg7RNbgEU/C/z1dhxo="></latexit><latexit sha1_base64="prqv3Ixpbrg7RNbgEU/C/z1dhxo="></latexit>

�i Ā(x�, x?) ⇠ m3/2
<latexit sha1_base64="Dcw7W4cPGtG6sXRZyPW2ebwoX3Y=">AAACGHicbVBNS8NAEN34WetX1aOXYBEUtCZVUG9VLx4rWC00NUy223bpbrLsbqQlpD/Di3/FiwcVr735b9x+HLT6YODx3gwz8wLBqNKO82XNzM7NLyxmlrLLK6tr67mNzTsVxRKTCo5YJKsBKMJoSCqaakaqQhLgASP3Qedq6N8/EqloFN7qniB1Dq2QNikGbSQ/53gt4Bx86glF/cQLQCYXabrX9Q8Pur4niBT7fU9R3ucPyfFRMfVzeafgjGD/Je6E5NEEZT838BoRjjkJNWagVM11hK4nIDXFjKRZL1ZEAO5Ai9QMDYETVU9Gn6X2rlEadjOSpkJtj9SfEwlwpXo8MJ0cdFtNe0PxP68W6+ZZPaGhiDUJ8XhRM2a2juxhTHaDSoI16xkCWFJzq43bIAFrE2bWhOBOv/yXVIqF84Jzc5IvXU7SyKBttIP2kItOUQldozKqIIye0At6Q+/Ws/VqfVif49YZazKzhX7BGnwDVcOgsQ==</latexit><latexit sha1_base64="Dcw7W4cPGtG6sXRZyPW2ebwoX3Y=">AAACGHicbVBNS8NAEN34WetX1aOXYBEUtCZVUG9VLx4rWC00NUy223bpbrLsbqQlpD/Di3/FiwcVr735b9x+HLT6YODx3gwz8wLBqNKO82XNzM7NLyxmlrLLK6tr67mNzTsVxRKTCo5YJKsBKMJoSCqaakaqQhLgASP3Qedq6N8/EqloFN7qniB1Dq2QNikGbSQ/53gt4Bx86glF/cQLQCYXabrX9Q8Pur4niBT7fU9R3ucPyfFRMfVzeafgjGD/Je6E5NEEZT838BoRjjkJNWagVM11hK4nIDXFjKRZL1ZEAO5Ai9QMDYETVU9Gn6X2rlEadjOSpkJtj9SfEwlwpXo8MJ0cdFtNe0PxP68W6+ZZPaGhiDUJ8XhRM2a2juxhTHaDSoI16xkCWFJzq43bIAFrE2bWhOBOv/yXVIqF84Jzc5IvXU7SyKBttIP2kItOUQldozKqIIye0At6Q+/Ws/VqfVif49YZazKzhX7BGnwDVcOgsQ==</latexit><latexit sha1_base64="Dcw7W4cPGtG6sXRZyPW2ebwoX3Y=">AAACGHicbVBNS8NAEN34WetX1aOXYBEUtCZVUG9VLx4rWC00NUy223bpbrLsbqQlpD/Di3/FiwcVr735b9x+HLT6YODx3gwz8wLBqNKO82XNzM7NLyxmlrLLK6tr67mNzTsVxRKTCo5YJKsBKMJoSCqaakaqQhLgASP3Qedq6N8/EqloFN7qniB1Dq2QNikGbSQ/53gt4Bx86glF/cQLQCYXabrX9Q8Pur4niBT7fU9R3ucPyfFRMfVzeafgjGD/Je6E5NEEZT838BoRjjkJNWagVM11hK4nIDXFjKRZL1ZEAO5Ai9QMDYETVU9Gn6X2rlEadjOSpkJtj9SfEwlwpXo8MJ0cdFtNe0PxP68W6+ZZPaGhiDUJ8XhRM2a2juxhTHaDSoI16xkCWFJzq43bIAFrE2bWhOBOv/yXVIqF84Jzc5IvXU7SyKBttIP2kItOUQldozKqIIye0At6Q+/Ws/VqfVif49YZazKzhX7BGnwDVcOgsQ==</latexit>

6p2 Ā(x�, x?) ⇠ s
p
m

<latexit sha1_base64="o3ncW/gwBjwaSwYLrujOGWEGdwg=">AAACG3icbVBNSwMxEM36bf2qevSyWoQKWrYqqLeqF48VrApNWbJpqsEkG5NZsSzb/+HFv+LFg4onwYP/xvTjoNUHA4/3ZpiZF2nBLQTBlzcyOjY+MTk1nZuZnZtfyC8unds4MZTVaCxicxkRywRXrAYcBLvUhhEZCXYR3Rx3/Ys7ZiyP1Rm0NWtIcqV4i1MCTgrzO1jFgFd1uI215WGKI2LSwywr3odbm/ch1szojQ62XHYstrcGUpmF+UJQCnrw/5LygBTQANUw/4GbMU0kU0AFsbZeDjQ0UmKAU8GyHE4s04TekCtWd1QRyWwj7T2X+etOafqt2LhS4PfUnxMpkda2ZeQ6JYFrO+x1xf+8egKt/UbKlU6AKdpf1EqED7HfTcpvcsMoiLYjhBrubvXpNTGEgssz50IoD7/8l9S2Swel4HS3UDkapDGFVtAaKqIy2kMVdIKqqIYoekBP6AW9eo/es/fmvfdbR7zBzDL6Be/zG3crono=</latexit><latexit sha1_base64="o3ncW/gwBjwaSwYLrujOGWEGdwg=">AAACG3icbVBNSwMxEM36bf2qevSyWoQKWrYqqLeqF48VrApNWbJpqsEkG5NZsSzb/+HFv+LFg4onwYP/xvTjoNUHA4/3ZpiZF2nBLQTBlzcyOjY+MTk1nZuZnZtfyC8unds4MZTVaCxicxkRywRXrAYcBLvUhhEZCXYR3Rx3/Ys7ZiyP1Rm0NWtIcqV4i1MCTgrzO1jFgFd1uI215WGKI2LSwywr3odbm/ch1szojQ62XHYstrcGUpmF+UJQCnrw/5LygBTQANUw/4GbMU0kU0AFsbZeDjQ0UmKAU8GyHE4s04TekCtWd1QRyWwj7T2X+etOafqt2LhS4PfUnxMpkda2ZeQ6JYFrO+x1xf+8egKt/UbKlU6AKdpf1EqED7HfTcpvcsMoiLYjhBrubvXpNTGEgssz50IoD7/8l9S2Swel4HS3UDkapDGFVtAaKqIy2kMVdIKqqIYoekBP6AW9eo/es/fmvfdbR7zBzDL6Be/zG3crono=</latexit><latexit sha1_base64="o3ncW/gwBjwaSwYLrujOGWEGdwg=">AAACG3icbVBNSwMxEM36bf2qevSyWoQKWrYqqLeqF48VrApNWbJpqsEkG5NZsSzb/+HFv+LFg4onwYP/xvTjoNUHA4/3ZpiZF2nBLQTBlzcyOjY+MTk1nZuZnZtfyC8unds4MZTVaCxicxkRywRXrAYcBLvUhhEZCXYR3Rx3/Ys7ZiyP1Rm0NWtIcqV4i1MCTgrzO1jFgFd1uI215WGKI2LSwywr3odbm/ch1szojQ62XHYstrcGUpmF+UJQCnrw/5LygBTQANUw/4GbMU0kU0AFsbZeDjQ0UmKAU8GyHE4s04TekCtWd1QRyWwj7T2X+etOafqt2LhS4PfUnxMpkda2ZeQ6JYFrO+x1xf+8egKt/UbKlU6AKdpf1EqED7HfTcpvcsMoiLYjhBrubvXpNTGEgssz50IoD7/8l9S2Swel4HS3UDkapDGFVtAaKqIy2kMVdIKqqIYoekBP6AW9eo/es/fmvfdbR7zBzDL6Be/zG3crono=</latexit>

6p1 B̄(x+, x?) ⇠ s
p
m

<latexit sha1_base64="9kj6q+loTpUxX6sBuiLImNjIALw=">AAACG3icbVBNSwMxEM36WetX1aOX1SJUlLKrgnoTvXhUsCo0ZcmmqYYm2ZjMSsuy/g8v/hUvHlQ8CR78N6a1B7U+GHi8N8PMvFgLbiEIPr2R0bHxicnCVHF6ZnZuvrSweG6T1FBWo4lIzGVMLBNcsRpwEOxSG0ZkLNhF3D7q+Re3zFieqDPoataQ5ErxFqcEnBSVtrFKAK/oKMTa8ijDMTHZYZ5XOtHGZifCmhm9foctl3cW2xsDmcyjUjmoBn34wyQckDIa4CQqveNmQlPJFFBBrK2HgYZGRgxwKlhexKllmtA2uWJ1RxWRzDay/nO5v+aUpt9KjCsFfl/9OZERaW1Xxq5TEri2f72e+J9XT6G118i40ikwRb8XtVLhQ+L3kvKb3DAKousIoYa7W316TQyh4PIsuhDCvy8Pk9pWdb8anO6UDw4HaRTQMlpFFRSiXXSAjtEJqiGK7tEjekYv3oP35L16b9+tI95gZgn9gvfxBXPpong=</latexit><latexit sha1_base64="9kj6q+loTpUxX6sBuiLImNjIALw=">AAACG3icbVBNSwMxEM36WetX1aOX1SJUlLKrgnoTvXhUsCo0ZcmmqYYm2ZjMSsuy/g8v/hUvHlQ8CR78N6a1B7U+GHi8N8PMvFgLbiEIPr2R0bHxicnCVHF6ZnZuvrSweG6T1FBWo4lIzGVMLBNcsRpwEOxSG0ZkLNhF3D7q+Re3zFieqDPoataQ5ErxFqcEnBSVtrFKAK/oKMTa8ijDMTHZYZ5XOtHGZifCmhm9foctl3cW2xsDmcyjUjmoBn34wyQckDIa4CQqveNmQlPJFFBBrK2HgYZGRgxwKlhexKllmtA2uWJ1RxWRzDay/nO5v+aUpt9KjCsFfl/9OZERaW1Xxq5TEri2f72e+J9XT6G118i40ikwRb8XtVLhQ+L3kvKb3DAKousIoYa7W316TQyh4PIsuhDCvy8Pk9pWdb8anO6UDw4HaRTQMlpFFRSiXXSAjtEJqiGK7tEjekYv3oP35L16b9+tI95gZgn9gvfxBXPpong=</latexit><latexit sha1_base64="9kj6q+loTpUxX6sBuiLImNjIALw=">AAACG3icbVBNSwMxEM36WetX1aOX1SJUlLKrgnoTvXhUsCo0ZcmmqYYm2ZjMSsuy/g8v/hUvHlQ8CR78N6a1B7U+GHi8N8PMvFgLbiEIPr2R0bHxicnCVHF6ZnZuvrSweG6T1FBWo4lIzGVMLBNcsRpwEOxSG0ZkLNhF3D7q+Re3zFieqDPoataQ5ErxFqcEnBSVtrFKAK/oKMTa8ijDMTHZYZ5XOtHGZifCmhm9foctl3cW2xsDmcyjUjmoBn34wyQckDIa4CQqveNmQlPJFFBBrK2HgYZGRgxwKlhexKllmtA2uWJ1RxWRzDay/nO5v+aUpt9KjCsFfl/9OZERaW1Xxq5TEri2f72e+J9XT6G118i40ikwRb8XtVLhQ+L3kvKb3DAKousIoYa7W316TQyh4PIsuhDCvy8Pk9pWdb8anO6UDw4HaRTQMlpFFRSiXXSAjtEJqiGK7tEjekYv3oP35L16b9+tI95gZgn9gvfxBXPpong=</latexit>

�i B̄(x+, x?) ⇠ m3/2
<latexit sha1_base64="9zyBNa14z8H82Qs41xO6dMAzC4c=">AAACGHicbVDLTgJBEJz1ifhCPXrZSEwwGlzQRL0RvHjERISExU3vMOCEmd3JzKyBbJbP8OKvePGgxis3/8bhcVCwkk4qVd3p7vIFo0o7zre1sLi0vLKaWkuvb2xubWd2du9VGElMqjhkoaz7oAijAalqqhmpC0mA+4zU/O71yK89EaloGNzpviBNDp2AtikGbSQv47gd4Bw86gpFvdj1QcblJMn1vOOTnucKIsXRwFWUD/hDfHZaTLxM1sk7Y9jzpDAlWTRFxcsM3VaII04CjRko1Sg4QjdjkJpiRpK0GykiAHehQxqGBsCJasbjzxL70Cgtux1KU4G2x+rviRi4Un3um04O+lHNeiPxP68R6fZlM6aBiDQJ8GRRO2K2Du1RTHaLSoI16xsCWFJzq40fQQLWJsy0CaEw+/I8qRbzV3nn9jxbKk/TSKF9dIByqIAuUAndoAqqIoye0St6Rx/Wi/VmfVpfk9YFazqzh/7AGv4AVDCgsA==</latexit><latexit sha1_base64="9zyBNa14z8H82Qs41xO6dMAzC4c=">AAACGHicbVDLTgJBEJz1ifhCPXrZSEwwGlzQRL0RvHjERISExU3vMOCEmd3JzKyBbJbP8OKvePGgxis3/8bhcVCwkk4qVd3p7vIFo0o7zre1sLi0vLKaWkuvb2xubWd2du9VGElMqjhkoaz7oAijAalqqhmpC0mA+4zU/O71yK89EaloGNzpviBNDp2AtikGbSQv47gd4Bw86gpFvdj1QcblJMn1vOOTnucKIsXRwFWUD/hDfHZaTLxM1sk7Y9jzpDAlWTRFxcsM3VaII04CjRko1Sg4QjdjkJpiRpK0GykiAHehQxqGBsCJasbjzxL70Cgtux1KU4G2x+rviRi4Un3um04O+lHNeiPxP68R6fZlM6aBiDQJ8GRRO2K2Du1RTHaLSoI16xsCWFJzq40fQQLWJsy0CaEw+/I8qRbzV3nn9jxbKk/TSKF9dIByqIAuUAndoAqqIoye0St6Rx/Wi/VmfVpfk9YFazqzh/7AGv4AVDCgsA==</latexit><latexit sha1_base64="9zyBNa14z8H82Qs41xO6dMAzC4c=">AAACGHicbVDLTgJBEJz1ifhCPXrZSEwwGlzQRL0RvHjERISExU3vMOCEmd3JzKyBbJbP8OKvePGgxis3/8bhcVCwkk4qVd3p7vIFo0o7zre1sLi0vLKaWkuvb2xubWd2du9VGElMqjhkoaz7oAijAalqqhmpC0mA+4zU/O71yK89EaloGNzpviBNDp2AtikGbSQv47gd4Bw86gpFvdj1QcblJMn1vOOTnucKIsXRwFWUD/hDfHZaTLxM1sk7Y9jzpDAlWTRFxcsM3VaII04CjRko1Sg4QjdjkJpiRpK0GykiAHehQxqGBsCJasbjzxL70Cgtux1KU4G2x+rviRi4Un3um04O+lHNeiPxP68R6fZlM6aBiDQJ8GRRO2K2Du1RTHaLSoI16xsCWFJzq40fQQLWJsy0CaEw+/I8qRbzV3nn9jxbKk/TSKF9dIByqIAuUAndoAqqIoye0St6Rx/Wi/VmfVpfk9YFazqzh/7AGv4AVDCgsA==</latexit>

6p2 B̄(x+, x?) ⇠ m5/2
<latexit sha1_base64="+SmM1rPRqx2goSI5A6Jxz5TPsO4="></latexit><latexit sha1_base64="+SmM1rPRqx2goSI5A6Jxz5TPsO4="></latexit><latexit sha1_base64="+SmM1rPRqx2goSI5A6Jxz5TPsO4="></latexit>



Parametrization of perturbation solution

A[0]
µ (x) = Āµ(x�, x?) + B̄µ(x+, x?)

<latexit sha1_base64="i5PhK0ZUmwBl7C0009jqM78cyZU="></latexit><latexit sha1_base64="i5PhK0ZUmwBl7C0009jqM78cyZU="></latexit><latexit sha1_base64="i5PhK0ZUmwBl7C0009jqM78cyZU="></latexit>

We regroup terms of the 
perturbative solution using 
new expansion parameter: m2/s
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gluon propagator in 
two background fields

A[1]
µ =

1

P2gµ⌫ + 2igF [0]µ⌫
L⌫
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(x|
1

P2gµ⌫ + 2igF [0]µ⌫ + i✏p0
|y) ⌘ (x|

1

p2 + i✏p0
|y)� g(x|

1

p2 + i✏p0
Oµ⌫

1

p2 + i✏p0
|y)

+ g2(x|
1

p2 + i✏p0
Oµ⇠

1

p2 + i✏p0
O

⇠
⌫

1

p2 + i✏p0
|y) + ...
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⇠ 1 +
m2

s
+

⇣m2

s

⌘2
+
⇣m2

s

⌘3
+ . . .
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operator constructed 
from background fields

(x| 1

p2k + i✏p0
|y)
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Do we need these 
terms?

Perturbative expansion of the gluon propagator in two background fields

Separation of terms with 
the new parameter



Parametrization of the linear term

L ⌘ 6P [0] = L(0)
 + L(1)
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L(0)
 = g�iĀi B̄ + g�iB̄i Ā, L(1)

 = g

r
2

s
6p2Ā� B̄ + g

r
2

s
6p1B̄+ Ā

<latexit sha1_base64="x8rWYdUtiwVDrs32D/3tEckejno="></latexit><latexit sha1_base64="x8rWYdUtiwVDrs32D/3tEckejno="></latexit><latexit sha1_base64="x8rWYdUtiwVDrs32D/3tEckejno="></latexit>

Use explicit form of the linear term

Expansion in terms of the new parameter

Power counting:

Linear term for 
gluons: La

µ ⌘ D⇠F [0]a
⇠µ + g ̄[0]�µt

a [0] = L(�1)a
µ + L(0)a

µ + L(1)a
µ
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L(0)
 ⇠ m5/2, L(1)

 ⇠ m9/2

s
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⇠ s1/2m2 +
m4
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+
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s3/2
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Solution of the equations of motion

Equation of motion:

 (x) =  [0](x) + [1](x) + [2](x) + . . . =  (0)
A + (0)

B + (1)
A + (1)

B + . . .
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Perturbative solution:

parametrization of the 
perturbative solution in terms 
of the new parameter

 (0)
A =  Ā + ⌅2A ⇠ m3/2, ⌅2A = � g 6p2

s
�iB̄i

1

↵+ i✏
 Ā
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Leading order solution:

(i 6@ + g6Ā+ g6B̄ + g 6C) = 0
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 (0)
B =  B̄ + ⌅1B ⇠ m3/2, ⌅1B = � g 6p1

s
�iĀi

1

� + i✏
 B̄
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We use this solution to 
calculate hadronic tensor



The structure of the leading order solution

 Ā ⇠ m3/2
<latexit sha1_base64="xQPJ2LwbCpIAawLoEPQIbkbwYEs=">AAACAnicbVA9SwNBEJ2LXzF+ndppsxoEq3gXC7UQojaWETwTyMWwt9kkS3bvjt09IRwHNv4PKxsLFVt/hZ3/xs1HodEHA4/3ZpiZF8ScKe04X1ZuZnZufiG/WFhaXllds9c3blSUSEI9EvFI1gOsKGch9TTTnNZjSbEIOK0F/YuhX7ujUrEovNaDmDYF7oaswwjWRmrZW36sWCv1AyzTsyzzFRNI3KaHB+WsZRedkjMC+kvcCSlWdk71IwBUW/an345IImioCcdKNVwn1s0US80Ip1nBTxSNMenjLm0YGmJBVTMd/ZChPaO0USeSpkKNRurPiRQLpQYiMJ0C656a9obif14j0Z3jZsrCONE0JONFnYQjHaFhIKjNJCWaDwzBRDJzKyI9LDHRJraCCcGdfvkv8cqlk5JzZcI4hzHysA27sA8uHEEFLqEKHhC4hyd4gVfrwXq23qz3cWvOmsxswi9YH99zr5kV</latexit><latexit sha1_base64="+j8s1U4rNxMPVAtRcaJLv2t1UEU=">AAACAnicbVC7TsMwFHXKq5RXoBsshgqJqSRlAAakAgtjkSit1ITIcZ3Wqp1EtoMURZFY+AE+goUBECtfwcYf8Bm4jwEKR7rS0Tn36t57/JhRqSzr0yjMzM7NLxQXS0vLK6tr5vrGtYwSgUkTRywSbR9JwmhImooqRtqxIIj7jLT8wfnQb90SIWkUXqk0Ji5HvZAGFCOlJc/cdGJJvczxkchO89yRlEN+kx3s13LPrFhVawT4l9gTUqlvn6iHtPzV8MwPpxvhhJNQYYak7NhWrNwMCUUxI3nJSSSJER6gHuloGiJOpJuNfsjhrla6MIiErlDBkfpzIkNcypT7upMj1ZfT3lD8z+skKjhyMxrGiSIhHi8KEgZVBIeBwC4VBCuWaoKwoPpWiPtIIKx0bCUdgj398l/SrFWPq9alDuMMjFEEW2AH7AEbHII6uAAN0AQY3IFH8AxejHvjyXg13satBWMyUwa/YLx/A1Agmns=</latexit><latexit sha1_base64="+j8s1U4rNxMPVAtRcaJLv2t1UEU=">AAACAnicbVC7TsMwFHXKq5RXoBsshgqJqSRlAAakAgtjkSit1ITIcZ3Wqp1EtoMURZFY+AE+goUBECtfwcYf8Bm4jwEKR7rS0Tn36t57/JhRqSzr0yjMzM7NLxQXS0vLK6tr5vrGtYwSgUkTRywSbR9JwmhImooqRtqxIIj7jLT8wfnQb90SIWkUXqk0Ji5HvZAGFCOlJc/cdGJJvczxkchO89yRlEN+kx3s13LPrFhVawT4l9gTUqlvn6iHtPzV8MwPpxvhhJNQYYak7NhWrNwMCUUxI3nJSSSJER6gHuloGiJOpJuNfsjhrla6MIiErlDBkfpzIkNcypT7upMj1ZfT3lD8z+skKjhyMxrGiSIhHi8KEgZVBIeBwC4VBCuWaoKwoPpWiPtIIKx0bCUdgj398l/SrFWPq9alDuMMjFEEW2AH7AEbHII6uAAN0AQY3IFH8AxejHvjyXg13satBWMyUwa/YLx/A1Agmns=</latexit>

⌅2A ⇠ m3/2
<latexit sha1_base64="its3BPhxC5Z+ACVvuBxFXO5Yi7I=">AAAB/HicbVC7TsNAEFyHVwiv8BANzYkIiSrYoQC6AA1lIhESKTbhfLkkp9zZ1t0ZKVgWv0JDAYiWD6Gj4Vu4PApIGGml0cyudnf8iDOlbfvLyszNLywuZZdzK6tr6xv5za0bFcaS0BoJeSgbPlaUs4DWNNOcNiJJsfA5rfv9y6Ffv6dSsTC41oOIegJ3A9ZhBGsjtfI7boO1ktJ56iomkLhNjo9KaStfsIv2CGiWOBNSKO9Wv+8AoNLKf7rtkMSCBppwrFTTsSPtJVhqRjhNc26saIRJH3dp09AAC6q8ZHR9ig6M0kadUJoKNBqpvycSLJQaCN90Cqx7atobiv95zVh3Tr2EBVGsaUDGizoxRzpEwyhQm0lKNB8Ygolk5lZEelhiok1gOROCM/3yLKmVimdFu2rCuIAxsrAH+3AIDpxAGa6gAjUg8ABP8AKv1qP1bL1Z7+PWjDWZ2YY/sD5+AD/+lio=</latexit><latexit sha1_base64="s1AomNv+j9oKgtTEN1ob5MyyzcY=">AAAB/HicbVC7TsMwFHXKq5RXeIiFxaJCYipJGYCtlIWxlQit1ITIcd3Wqp1EtoNUoohfYWEA1JUv4AvYWPgW3McALUe60tE59+ree4KYUaks68vILSwuLa/kVwtr6xubW+b2zq2MEoGJgyMWiWaAJGE0JI6iipFmLAjiASONoH818hv3REgahTdqEBOPo25IOxQjpSXf3HOb1E/Ll5krKYf8Lj09KWe+WbRK1hhwnthTUqzs17/psPpR881Ptx3hhJNQYYakbNlWrLwUCUUxI1nBTSSJEe6jLmlpGiJOpJeOr8/gkVbasBMJXaGCY/X3RIq4lAMe6E6OVE/OeiPxP6+VqM65l9IwThQJ8WRRJ2FQRXAUBWxTQbBiA00QFlTfCnEPCYSVDqygQ7BnX54nTrl0UbLqOowqmCAPDsAhOAY2OAMVcA1qwAEYPIAn8AJejUfj2XgzhpPWnDGd2QV/YLz/AI+Dl+Y=</latexit><latexit sha1_base64="s1AomNv+j9oKgtTEN1ob5MyyzcY=">AAAB/HicbVC7TsMwFHXKq5RXeIiFxaJCYipJGYCtlIWxlQit1ITIcd3Wqp1EtoNUoohfYWEA1JUv4AvYWPgW3McALUe60tE59+ree4KYUaks68vILSwuLa/kVwtr6xubW+b2zq2MEoGJgyMWiWaAJGE0JI6iipFmLAjiASONoH818hv3REgahTdqEBOPo25IOxQjpSXf3HOb1E/Ll5krKYf8Lj09KWe+WbRK1hhwnthTUqzs17/psPpR881Ptx3hhJNQYYakbNlWrLwUCUUxI1nBTSSJEe6jLmlpGiJOpJeOr8/gkVbasBMJXaGCY/X3RIq4lAMe6E6OVE/OeiPxP6+VqM65l9IwThQJ8WRRJ2FQRXAUBWxTQbBiA00QFlTfCnEPCYSVDqygQ7BnX54nTrl0UbLqOowqmCAPDsAhOAY2OAMVcA1qwAEYPIAn8AJejUfj2XgzhpPWnDGd2QV/YLz/AI+Dl+Y=</latexit>

 (0)
A =  Ā + ⌅2A

<latexit sha1_base64="gGqz2xPRi0FWuvAjThHJNdL9KJw=">AAACEHicbZA7TwJBFIXvig/EF2ppM5GQYEzILo1amIA2lpiIkLBIZodZmDD7yMysCdksna2Nf8XGQo2tpZ3/xlmgUPAkk5z57r2ZuccJOZPKNL+Npczyyupadj23sbm1vZPf3buVQSQIbZCAB6LlYEk582lDMcVpKxQUew6nTWd4mdab91RIFvg3ahTSjof7PnMZwUqjbr5k1yXrxrXkLi6ZR8n4fGyHKbAdLDRNju2WvlVqSTdfMMvmRGjRWDNTqBYfMlUAqHfzX3YvIJFHfUU4lrJtmaHqxFgoRjhNcnYkaYjJEPdpW1sfe1R24slGCSpq0kNuIPTxFZrQ3xMx9qQceY7u9LAayPlaCv+rtSPlnnZi5oeRoj6ZPuRGHKkApfGgHhOUKD7SBhPB9F8RGWCBidIh5nQI1vzKi6ZRKZ+VzWsdxgVMlYUDOIQSWHACVbiCOjSAwCM8wyu8GU/Gi/FufExbl4zZzD78kfH5AzcVnkI=</latexit><latexit sha1_base64="OtV+OlwQdv+hNpB9fWBg8bOrYiU="></latexit><latexit sha1_base64="OtV+OlwQdv+hNpB9fWBg8bOrYiU="></latexit>

 (0)
B =  B̄ + ⌅1B

<latexit sha1_base64="ExOOxUFyayDBSTe3RY2eysMlZ0k=">AAACEHicbZC9S8NAGMbfWD9q/Yo6ugRLoSKUxEUdhFIXxwrGFpoYLtdre/Tywd1FKCHdXF38V1wcVFwd3fxvvLQdtPWBg+d+7/ty9z5+zKiQpvmtLRWWV1bXiuuljc2t7R19d+9WRAnHxMYRi3jbR4IwGhJbUslIO+YEBT4jLX94mddb94QLGoU3chQTN0D9kPYoRlIhT686TUG9tJHdpVXzKBtfjJ04B46PuKLZsdNWN6uReXrZrJkTGYvGmplyvfJQqANA09O/nG6Ek4CEEjMkRMcyY+mmiEuKGclKTiJIjPAQ9UlH2RAFRLjpZKPMqCjSNXoRVyeUxoT+nkhRIMQo8FVngORAzNdy+F+tk8jemZvSME4kCfH0oV7CDBkZeTxGl3KCJRspgzCn6q8GHiCOsFQhllQI1vzKi8Y+qZ3XzGsVRgOmKsIBHEIVLDiFOlxBE2zA8AjP8Apv2pP2or1rH9PWJW02sw9/pH3+ADpGnkQ=</latexit><latexit sha1_base64="JdTmNhtJqW2T9ACa3ZdLECIXqYk="></latexit><latexit sha1_base64="JdTmNhtJqW2T9ACa3ZdLECIXqYk="></latexit>

 B̄ ⇠ m3/2
<latexit sha1_base64="EwcKyUG+SSdcXGNofDQfFWyyjMg=">AAACAnicbVA9SwNBEJ2LXzF+ndppsxoEq3gXC7UQQmwsI3gmkIthb7NJluzeHbt7QjgObPwfVjYWKrb+Cjv/jZuPQqMPBh7vzTAzL4g5U9pxvqzc3PzC4lJ+ubCyura+YW9u3agokYR6JOKRbARYUc5C6mmmOW3EkmIRcFoPBhcjv35HpWJReK2HMW0J3AtZlxGsjdS2d/xYsXbqB1im1SzzFRNI3KbHR+WsbRedkjMG+kvcKSlW9s71IwDU2van34lIImioCcdKNV0n1q0US80Ip1nBTxSNMRngHm0aGmJBVSsd/5ChA6N0UDeSpkKNxurPiRQLpYYiMJ0C676a9Ubif14z0d3TVsrCONE0JJNF3YQjHaFRIKjDJCWaDw3BRDJzKyJ9LDHRJraCCcGdffkv8cqls5JzZcKowgR52IV9OAQXTqACl1ADDwjcwxO8wKv1YD1bb9b7pDVnTWe24Resj291QJkW</latexit><latexit sha1_base64="veRuKnYyD6gwQpeEaWCD5+Im/2U=">AAACAnicbVDLSsNAFJ3UV62vaHe6GS2Cq5rUhboQSt24rGBsoYlhMp22Q2eSMDMRQgi48Qf8CDcuVNz6Fe78Az/D6WOh1QMXDufcy733BDGjUlnWp1GYm19YXCoul1ZW19Y3zM2taxklAhMHRywS7QBJwmhIHEUVI+1YEMQDRlrB8Hzkt26JkDQKr1QaE4+jfkh7FCOlJd/cdmNJ/cwNkMgaee5KyiG/yY4Oa7lvVqyqNQb8S+wpqdR3z9RDWv5q+uaH241wwkmoMENSdmwrVl6GhKKYkbzkJpLECA9Rn3Q0DREn0svGP+RwXytd2IuErlDBsfpzIkNcypQHupMjNZCz3kj8z+skqnfiZTSME0VCPFnUSxhUERwFArtUEKxYqgnCgupbIR4ggbDSsZV0CPbsy3+JU6ueVq1LHUYDTFAEO2APHAAbHIM6uABN4AAM7sAjeAYvxr3xZLwab5PWgjGdKYNfMN6/AVGxmnw=</latexit><latexit sha1_base64="veRuKnYyD6gwQpeEaWCD5+Im/2U=">AAACAnicbVDLSsNAFJ3UV62vaHe6GS2Cq5rUhboQSt24rGBsoYlhMp22Q2eSMDMRQgi48Qf8CDcuVNz6Fe78Az/D6WOh1QMXDufcy733BDGjUlnWp1GYm19YXCoul1ZW19Y3zM2taxklAhMHRywS7QBJwmhIHEUVI+1YEMQDRlrB8Hzkt26JkDQKr1QaE4+jfkh7FCOlJd/cdmNJ/cwNkMgaee5KyiG/yY4Oa7lvVqyqNQb8S+wpqdR3z9RDWv5q+uaH241wwkmoMENSdmwrVl6GhKKYkbzkJpLECA9Rn3Q0DREn0svGP+RwXytd2IuErlDBsfpzIkNcypQHupMjNZCz3kj8z+skqnfiZTSME0VCPFnUSxhUERwFArtUEKxYqgnCgupbIR4ggbDSsZV0CPbsy3+JU6ueVq1LHUYDTFAEO2APHAAbHIM6uABN4AAM7sAjeAYvxr3xZLwab5PWgjGdKYNfMN6/AVGxmnw=</latexit>

⌅1B ⇠ m3/2
<latexit sha1_base64="4Xj7aHNYe4Vwt0W0l2CeEzyf8x0=">AAAB/HicbVC7TgJBFL2LL8QXPmJjM5GYWOEuFmpHsLGERIQE1nV2GGDCzO5mZtYENxt/xcZCja0fYmfjtzg8CgVPcpOTc+7Nvff4EWdK2/aXlVlYXFpeya7m1tY3Nrfy2zs3KowloXUS8lA2fawoZwGta6Y5bUaSYuFz2vAHlyO/cU+lYmFwrYcRdQXuBazLCNZG8vJ77SbzEqeSthUTSNwmpyel1MsX7KI9BponzpQUyvu17zsAqHr5z3YnJLGggSYcK9Vy7Ei7CZaaEU7TXDtWNMJkgHu0ZWiABVVuMr4+RUdG6aBuKE0FGo3V3xMJFkoNhW86BdZ9NeuNxP+8Vqy7527CgijWNCCTRd2YIx2iURSowyQlmg8NwUQycysifSwx0SawnAnBmX15ntRLxYuiXTNhVGCCLBzAIRyDA2dQhiuoQh0IPMATvMCr9Wg9W2/W+6Q1Y01nduEPrI8fP/2WKg==</latexit><latexit sha1_base64="yJ3AH+lr4SxH8J3FYNtZeVOb+Gs=">AAAB/HicbVC7TsMwFHXKq5RXeIiFxaJCYipJGYCtKgtjKxFaqQmR4zqthZ1EtoNUoohfYWEA1JUv4AvYWPgW3McALUe60tE59+ree4KEUaks68soLCwuLa8UV0tr6xubW+b2zo2MU4GJg2MWi3aAJGE0Io6iipF2IgjiASOt4O5y5LfuiZA0jq7VICEeR72IhhQjpSXf3HPb1M/seu5KyiG/zU5Pqrlvlq2KNQacJ/aUlGv7zW86rH80fPPT7cY45SRSmCEpO7aVKC9DQlHMSF5yU0kShO9Qj3Q0jRAn0svG1+fwSCtdGMZCV6TgWP09kSEu5YAHupMj1Zez3kj8z+ukKjz3MholqSIRniwKUwZVDEdRwC4VBCs20ARhQfWtEPeRQFjpwEo6BHv25XniVCsXFaupw6iDCYrgAByCY2CDM1ADV6ABHIDBA3gCL+DVeDSejTdjOGktGNOZXfAHxvsPj4KX5g==</latexit><latexit sha1_base64="yJ3AH+lr4SxH8J3FYNtZeVOb+Gs=">AAAB/HicbVC7TsMwFHXKq5RXeIiFxaJCYipJGYCtKgtjKxFaqQmR4zqthZ1EtoNUoohfYWEA1JUv4AvYWPgW3McALUe60tE59+ree4KEUaks68soLCwuLa8UV0tr6xubW+b2zo2MU4GJg2MWi3aAJGE0Io6iipF2IgjiASOt4O5y5LfuiZA0jq7VICEeR72IhhQjpSXf3HPb1M/seu5KyiG/zU5Pqrlvlq2KNQacJ/aUlGv7zW86rH80fPPT7cY45SRSmCEpO7aVKC9DQlHMSF5yU0kShO9Qj3Q0jRAn0svG1+fwSCtdGMZCV6TgWP09kSEu5YAHupMj1Zez3kj8z+ukKjz3MholqSIRniwKUwZVDEdRwC4VBCs20ARhQfWtEPeRQFjpwEo6BHv25XniVCsXFaupw6iDCYrgAByCY2CDM1ADV6ABHIDBA3gCL+DVeDSejTdjOGktGNOZXfAHxvsPj4KX5g==</latexit>



Hadronic tensor in the leading order

W (↵z,�z, x?) ⌘ 1

(2⇡)4

Z
dx+dx� e�i
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2�zx+hpA, pB |Jµ(x+, x�, x?)J

µ(0)|pA, pBi
<latexit sha1_base64="Brb/ycaYjtVnBcgiCG5z0mZnWc4="></latexit><latexit sha1_base64="pu0d+z2ukha+aRxReRoMIkltsh8="></latexit><latexit sha1_base64="pu0d+z2ukha+aRxReRoMIkltsh8="></latexit>

 (0)
A =  Ā

<latexit sha1_base64="1QcwjKl/gUMpvdVxpi+7fzouXpQ=">AAACB3icbZC7TsMwFIZPKJdSbgFGBiKqSmWpUhZgQCqwMBaJ0EpNiBzXaa06F9kOUhWlWxdehYUBECuvwMbb4LQdoOWXLP36zjk6Pr8XMyqkaX5rS4XlldW14nppY3Nre0ff3bsXUcIxsXDEIt72kCCMhsSSVDLSjjlBgcdIyxtc5/XWI+GCRuGdHMbECVAvpD7FSCrk6od2U1A3vcwe0qp5nI0uRnacA9tDXNHM1ctmzZzIWDT1mSk3KuNCAwCarv5ldyOcBCSUmCEhOnUzlk6KuKSYkaxkJ4LECA9Qj3SUDVFAhJNODsmMiiJdw4+4eqE0JvT3RIoCIYaBpzoDJPtivpbD/2qdRPpnTkrDOJEkxNNFfsIMGRl5KkaXcoIlGyqDMKfqrwbuI46wVNmVVAj1+ZMXjXVSO6+ZtyqMK5iqCAdwBFWowyk04AaaYAGGMTzDK7xpT9qL9q59TFuXtNnMPvyR9vkDy7Sa1g==</latexit><latexit sha1_base64="shjNF4aEqo8qL/cdbm4zzU9Sqb8=">AAACB3icbZC7TsMwFIadlksptwAjAxFVpbJUCQswIBVYGItEaKUmRI7rtFYdJ7IdpCpKty68CAMLAyBWXoENMfIiuJcBWn7J0q/vnKPj8/sxJUKa5qeWyy8sLi0XVoqra+sbm/rW9o2IEo6wjSIa8aYPBaaEYVsSSXEz5hiGPsUNv3cxqjfuMBckYteyH2M3hB1GAoKgVMjT95y6IF56lt2mFfMgG5wOnHgEHB9yRTNPL5lVcyxj3lhTU6qVh3nr++Gr7ukfTjtCSYiZRBQK0bLMWLop5JIgirOikwgcQ9SDHdxSlsEQCzcdH5IZZUXaRhBx9Zg0xvT3RApDIfqhrzpDKLtitjaC/9VaiQyO3ZSwOJGYocmiIKGGjIxRKkabcIwk7SsDESfqrwbqQg6RVNkVVQjW7Mnzxj6snlTNKxXGOZioAHbBPqgACxyBGrgEdWADBIbgETyDF+1ee9JetbdJa06bzuyAP9LefwDoWZ0s</latexit><latexit sha1_base64="shjNF4aEqo8qL/cdbm4zzU9Sqb8=">AAACB3icbZC7TsMwFIadlksptwAjAxFVpbJUCQswIBVYGItEaKUmRI7rtFYdJ7IdpCpKty68CAMLAyBWXoENMfIiuJcBWn7J0q/vnKPj8/sxJUKa5qeWyy8sLi0XVoqra+sbm/rW9o2IEo6wjSIa8aYPBaaEYVsSSXEz5hiGPsUNv3cxqjfuMBckYteyH2M3hB1GAoKgVMjT95y6IF56lt2mFfMgG5wOnHgEHB9yRTNPL5lVcyxj3lhTU6qVh3nr++Gr7ukfTjtCSYiZRBQK0bLMWLop5JIgirOikwgcQ9SDHdxSlsEQCzcdH5IZZUXaRhBx9Zg0xvT3RApDIfqhrzpDKLtitjaC/9VaiQyO3ZSwOJGYocmiIKGGjIxRKkabcIwk7SsDESfqrwbqQg6RVNkVVQjW7Mnzxj6snlTNKxXGOZioAHbBPqgACxyBGrgEdWADBIbgETyDF+1ee9JetbdJa06bzuyAP9LefwDoWZ0s</latexit>

In the leading order we use

 (0)
B =  B̄

<latexit sha1_base64="wherBCrIssmbnjcyxVGGSiDGP2c=">AAACB3icbZDLTsJAFIZPxQvirerShY2EBDekuFEXJgQ3LjGxQkJrMx2mMGF6yczUhDRlx8ZXceNCjVtfwZ1v4xRYKPgnk/z5zjk5c34vZlRI0/zWVgqra+sbxc3S1vbO7p6+f3AvooRjYuGIRbzjIUEYDYklqWSkE3OCAo+Rtje8zuvtR8IFjcI7OYqJE6B+SH2KkVTI1Y/tlqBu2swe0qp5mo2vxnacA9tDXNHM1ctmzZzKWDb1uSk3KpNCAwBarv5l9yKcBCSUmCEhunUzlk6KuKSYkaxkJ4LECA9Rn3SVDVFAhJNOD8mMiiI9w4+4eqE0pvT3RIoCIUaBpzoDJAdisZbD/2rdRPoXTkrDOJEkxLNFfsIMGRl5KkaPcoIlGymDMKfqrwYeII6wVNmVVAj1xZOXjXVWu6yZtyqMJsxUhCM4gSrU4RwacAMtsADDBJ7hFd60J+1Fe9c+Zq0r2nzmEP5I+/wBztSa2A==</latexit><latexit sha1_base64="cBAYXON+Sxih4ZJNbnVpg33BS2U=">AAACB3icbZC9TsMwFIWdlp9S/gKMDERUlcpSJSzAgFSVhbFIhFZqSuS4TmvVcSLbQaqidOvCizCwMABi5RXYECMvgtN2gJYjWTr67r26vseLKBHSND+1XH5peWW1sFZc39jc2tZ3dm9EGHOEbRTSkLc8KDAlDNuSSIpbEccw8ChueoOLrN68w1yQkF3LYYQ7Aewx4hMEpUKufuA0BHGTenqbVMyjdHQ+cqIMOB7kiqauXjKr5kTGorFmplQrj/PW98NXw9U/nG6I4gAziSgUom2ZkewkkEuCKE6LTixwBNEA9nBbWQYDLDrJ5JDUKCvSNfyQq8ekMaG/JxIYCDEMPNUZQNkX87UM/ldrx9I/7SSERbHEDE0X+TE1ZGhkqRhdwjGSdKgMRJyovxqoDzlEUmVXVCFY8ycvGvu4elY1r1QYdTBVAeyDQ1ABFjgBNXAJGsAGCIzBI3gGL9q99qS9am/T1pw2m9kDf6S9/wDreZ0u</latexit><latexit sha1_base64="cBAYXON+Sxih4ZJNbnVpg33BS2U=">AAACB3icbZC9TsMwFIWdlp9S/gKMDERUlcpSJSzAgFSVhbFIhFZqSuS4TmvVcSLbQaqidOvCizCwMABi5RXYECMvgtN2gJYjWTr67r26vseLKBHSND+1XH5peWW1sFZc39jc2tZ3dm9EGHOEbRTSkLc8KDAlDNuSSIpbEccw8ChueoOLrN68w1yQkF3LYYQ7Aewx4hMEpUKufuA0BHGTenqbVMyjdHQ+cqIMOB7kiqauXjKr5kTGorFmplQrj/PW98NXw9U/nG6I4gAziSgUom2ZkewkkEuCKE6LTixwBNEA9nBbWQYDLDrJ5JDUKCvSNfyQq8ekMaG/JxIYCDEMPNUZQNkX87UM/ldrx9I/7SSERbHEDE0X+TE1ZGhkqRhdwjGSdKgMRJyovxqoDzlEUmVXVCFY8ycvGvu4elY1r1QYdTBVAeyDQ1ABFjgBNXAJGsAGCIzBI3gGL9q99qS9am/T1pw2m9kDf6S9/wDreZ0u</latexit>
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<latexit sha1_base64="cmGcbwG1up8QSyjtfnehweRDXA8="></latexit><latexit sha1_base64="H8MPmdtzwIN5sL2SSzZ15Pn5jPU="></latexit><latexit sha1_base64="H8MPmdtzwIN5sL2SSzZ15Pn5jPU="></latexit>

au,c = (1� 8

3
s2W )

<latexit sha1_base64="bRh6NtdYNzf1eFGdFuKt9K7bXWU=">AAACA3icbVC7SgNBFL0bXzG+Vi3TDAYhgobdWBgLIWhjGcE1gWRdZieTZMjsg5lZISwpbPwVGwsVW/9B7Kz8FSePQhMPDBzOOZc79/gxZ1JZ1peRWVhcWl7JrubW1jc2t8ztnRsZJYJQh0Q8Eg0fS8pZSB3FFKeNWFAc+JzW/f7FyK/fUSFZFF6rQUzdAHdD1mEEKy15Zh57aXJIhmdF+yittCKdRcdD6dVvyweeWbBK1hhonthTUqhWvj8QANQ887PVjkgS0FARjqVs2las3BQLxQinw1wrkTTGpI+7tKlpiAMq3XR8xBDta6WNOpHQL1RorP6eSHEg5SDwdTLAqidnvZH4n9dMVKfipiyME0VDMlnUSThSERo1gtpMUKL4QBNMBNN/RaSHBSZK95bTJdizJ88Tp1w6LVlXuoxzmCALediDIthwAlW4hBo4QOAeHuEZXowH48l4Nd4m0YwxndmFPzDefwD4KZjL</latexit><latexit sha1_base64="S2xZYEp3bw5kl5K0VAFVCH+6TOk=">AAACA3icbVC7SgNBFJ2NrxhfqxYiaQaDEEHDbiyMhRC0sYzgmkCyLrOT2WTI7IOZWSEsW9j4KzYWKrb+g9hpY+tnOHkUmnhg4HDOudy5x40YFdIwPrTMzOzc/EJ2Mbe0vLK6pq9vXIkw5phYOGQhb7hIEEYDYkkqGWlEnCDfZaTu9s4Gfv2GcEHD4FL2I2L7qBNQj2IkleToeeQk8T5OT4rmQVJphSoLD1Ph1K/Le45eMErGEHCamGNSqFa+3rY+v7drjv7eaoc49kkgMUNCNE0jknaCuKSYkTTXigWJEO6hDmkqGiCfCDsZHpHCXaW0oRdy9QIJh+rviQT5QvR9VyV9JLti0huI/3nNWHoVO6FBFEsS4NEiL2ZQhnDQCGxTTrBkfUUQ5lT9FeIu4ghL1VtOlWBOnjxNrHLpuGRcqDJOwQhZkAc7oAhMcASq4BzUgAUwuAX34BE8aXfag/asvYyiGW08swn+QHv9AWW/mp0=</latexit><latexit sha1_base64="S2xZYEp3bw5kl5K0VAFVCH+6TOk=">AAACA3icbVC7SgNBFJ2NrxhfqxYiaQaDEEHDbiyMhRC0sYzgmkCyLrOT2WTI7IOZWSEsW9j4KzYWKrb+g9hpY+tnOHkUmnhg4HDOudy5x40YFdIwPrTMzOzc/EJ2Mbe0vLK6pq9vXIkw5phYOGQhb7hIEEYDYkkqGWlEnCDfZaTu9s4Gfv2GcEHD4FL2I2L7qBNQj2IkleToeeQk8T5OT4rmQVJphSoLD1Ph1K/Le45eMErGEHCamGNSqFa+3rY+v7drjv7eaoc49kkgMUNCNE0jknaCuKSYkTTXigWJEO6hDmkqGiCfCDsZHpHCXaW0oRdy9QIJh+rviQT5QvR9VyV9JLti0huI/3nNWHoVO6FBFEsS4NEiL2ZQhnDQCGxTTrBkfUUQ5lT9FeIu4ghL1VtOlWBOnjxNrHLpuGRcqDJOwQhZkAc7oAhMcASq4BzUgAUwuAX34BE8aXfag/asvYyiGW08swn+QHv9AWW/mp0=</latexit>

ad,s = (1� 4

3
s2W )

<latexit sha1_base64="8Xf6R0ahoFFN5LdQqfP3OdyzNgM=">AAACA3icbVC7SgNBFL0bXzG+Vi3TDAYhgobdKBgLIWhjGcE1gWRdZieTZMjsg5lZISwpbPwVGwsVW/9B7Kz8FSePQqMHBg7nnMude/yYM6ks69PIzM0vLC5ll3Mrq2vrG+bm1rWMEkGoQyIeiYaPJeUspI5iitNGLCgOfE7rfv985NdvqZAsCq/UIKZugLsh6zCClZY8M4+9tL0vh6dF+yA9akU6iw6H0qvflPc8s2CVrDHQX2JPSaFa+XpHAFDzzI9WOyJJQENFOJayaVuxclMsFCOcDnOtRNIYkz7u0qamIQ6odNPxEUO0q5U26kRCv1ChsfpzIsWBlIPA18kAq56c9Ubif14zUZ2Km7IwThQNyWRRJ+FIRWjUCGozQYniA00wEUz/FZEeFpgo3VtOl2DPnvyXOOXSScm61GWcwQRZyMMOFMGGY6jCBdTAAQJ38ABP8GzcG4/Gi/E6iWaM6cw2/ILx9g3wK5jG</latexit><latexit sha1_base64="JSynpoxU9slw9kruECvm9hvfqNg=">AAACA3icbVC7SgNBFJ2NrxhfqxYiaQaDEEHDbhSMhRC0sYzgmkCyLrOzk2TI7IOZWSEsW9j4KzYWKrb+g9hpY+tnOHkUajwwcDjnXO7c40aMCmkY71pmanpmdi47n1tYXFpe0VfXLkUYc0wsHLKQN1wkCKMBsSSVjDQiTpDvMlJ3e6cDv35NuKBhcCH7EbF91Alom2IkleToeeQk3q5Ij4vmXnLQClUW7qfCqV+Vdxy9YJSMIeAkMcekUK18vm58fG3WHP2t5YU49kkgMUNCNE0jknaCuKSYkTTXigWJEO6hDmkqGiCfCDsZHpHCbaV4sB1y9QIJh+rPiQT5QvR9VyV9JLvirzcQ//OasWxX7IQGUSxJgEeL2jGDMoSDRqBHOcGS9RVBmFP1V4i7iCMsVW85VYL59+RJYpVLRyXjXJVxAkbIgjzYAkVggkNQBWegBiyAwQ24Aw/gUbvV7rUn7XkUzWjjmXXwC9rLN13Bmpg=</latexit><latexit sha1_base64="JSynpoxU9slw9kruECvm9hvfqNg=">AAACA3icbVC7SgNBFJ2NrxhfqxYiaQaDEEHDbhSMhRC0sYzgmkCyLrOzk2TI7IOZWSEsW9j4KzYWKrb+g9hpY+tnOHkUajwwcDjnXO7c40aMCmkY71pmanpmdi47n1tYXFpe0VfXLkUYc0wsHLKQN1wkCKMBsSSVjDQiTpDvMlJ3e6cDv35NuKBhcCH7EbF91Alom2IkleToeeQk3q5Ij4vmXnLQClUW7qfCqV+Vdxy9YJSMIeAkMcekUK18vm58fG3WHP2t5YU49kkgMUNCNE0jknaCuKSYkTTXigWJEO6hDmkqGiCfCDsZHpHCbaV4sB1y9QIJh+rPiQT5QvR9VyV9JLvirzcQ//OasWxX7IQGUSxJgEeL2jGDMoSDRqBHOcGS9RVBmFP1V4i7iCMsVW85VYL59+RJYpVLRyXjXJVxAkbIgjzYAkVggkNQBWegBiyAwQ24Aw/gUbvV7rUn7XkUzWjjmXXwC9rLN13Bmpg=</latexit>



Suppressed contributions I

 (0)
A =  Ā

<latexit sha1_base64="1QcwjKl/gUMpvdVxpi+7fzouXpQ=">AAACB3icbZC7TsMwFIZPKJdSbgFGBiKqSmWpUhZgQCqwMBaJ0EpNiBzXaa06F9kOUhWlWxdehYUBECuvwMbb4LQdoOWXLP36zjk6Pr8XMyqkaX5rS4XlldW14nppY3Nre0ff3bsXUcIxsXDEIt72kCCMhsSSVDLSjjlBgcdIyxtc5/XWI+GCRuGdHMbECVAvpD7FSCrk6od2U1A3vcwe0qp5nI0uRnacA9tDXNHM1ctmzZzIWDT1mSk3KuNCAwCarv5ldyOcBCSUmCEhOnUzlk6KuKSYkaxkJ4LECA9Qj3SUDVFAhJNODsmMiiJdw4+4eqE0JvT3RIoCIYaBpzoDJPtivpbD/2qdRPpnTkrDOJEkxNNFfsIMGRl5KkaXcoIlGyqDMKfqrwbuI46wVNmVVAj1+ZMXjXVSO6+ZtyqMK5iqCAdwBFWowyk04AaaYAGGMTzDK7xpT9qL9q59TFuXtNnMPvyR9vkDy7Sa1g==</latexit><latexit sha1_base64="shjNF4aEqo8qL/cdbm4zzU9Sqb8=">AAACB3icbZC7TsMwFIadlksptwAjAxFVpbJUCQswIBVYGItEaKUmRI7rtFYdJ7IdpCpKty68CAMLAyBWXoENMfIiuJcBWn7J0q/vnKPj8/sxJUKa5qeWyy8sLi0XVoqra+sbm/rW9o2IEo6wjSIa8aYPBaaEYVsSSXEz5hiGPsUNv3cxqjfuMBckYteyH2M3hB1GAoKgVMjT95y6IF56lt2mFfMgG5wOnHgEHB9yRTNPL5lVcyxj3lhTU6qVh3nr++Gr7ukfTjtCSYiZRBQK0bLMWLop5JIgirOikwgcQ9SDHdxSlsEQCzcdH5IZZUXaRhBx9Zg0xvT3RApDIfqhrzpDKLtitjaC/9VaiQyO3ZSwOJGYocmiIKGGjIxRKkabcIwk7SsDESfqrwbqQg6RVNkVVQjW7Mnzxj6snlTNKxXGOZioAHbBPqgACxyBGrgEdWADBIbgETyDF+1ee9JetbdJa06bzuyAP9LefwDoWZ0s</latexit><latexit sha1_base64="shjNF4aEqo8qL/cdbm4zzU9Sqb8=">AAACB3icbZC7TsMwFIadlksptwAjAxFVpbJUCQswIBVYGItEaKUmRI7rtFYdJ7IdpCpKty68CAMLAyBWXoENMfIiuJcBWn7J0q/vnKPj8/sxJUKa5qeWyy8sLi0XVoqra+sbm/rW9o2IEo6wjSIa8aYPBaaEYVsSSXEz5hiGPsUNv3cxqjfuMBckYteyH2M3hB1GAoKgVMjT95y6IF56lt2mFfMgG5wOnHgEHB9yRTNPL5lVcyxj3lhTU6qVh3nr++Gr7ukfTjtCSYiZRBQK0bLMWLop5JIgirOikwgcQ9SDHdxSlsEQCzcdH5IZZUXaRhBx9Zg0xvT3RApDIfqhrzpDKLtitjaC/9VaiQyO3ZSwOJGYocmiIKGGjIxRKkabcIwk7SsDESfqrwbqQg6RVNkVVQjW7Mnzxj6snlTNKxXGOZioAHbBPqgACxyBGrgEdWADBIbgETyDF+1ee9JetbdJa06bzuyAP9LefwDoWZ0s</latexit>

 (0)
B =  B̄

<latexit sha1_base64="wherBCrIssmbnjcyxVGGSiDGP2c=">AAACB3icbZDLTsJAFIZPxQvirerShY2EBDekuFEXJgQ3LjGxQkJrMx2mMGF6yczUhDRlx8ZXceNCjVtfwZ1v4xRYKPgnk/z5zjk5c34vZlRI0/zWVgqra+sbxc3S1vbO7p6+f3AvooRjYuGIRbzjIUEYDYklqWSkE3OCAo+Rtje8zuvtR8IFjcI7OYqJE6B+SH2KkVTI1Y/tlqBu2swe0qp5mo2vxnacA9tDXNHM1ctmzZzKWDb1uSk3KpNCAwBarv5l9yKcBCSUmCEhunUzlk6KuKSYkaxkJ4LECA9Rn3SVDVFAhJNOD8mMiiI9w4+4eqE0pvT3RIoCIUaBpzoDJAdisZbD/2rdRPoXTkrDOJEkxLNFfsIMGRl5KkaPcoIlGymDMKfqrwYeII6wVNmVVAj1xZOXjXVWu6yZtyqMJsxUhCM4gSrU4RwacAMtsADDBJ7hFd60J+1Fe9c+Zq0r2nzmEP5I+/wBztSa2A==</latexit><latexit sha1_base64="cBAYXON+Sxih4ZJNbnVpg33BS2U=">AAACB3icbZC9TsMwFIWdlp9S/gKMDERUlcpSJSzAgFSVhbFIhFZqSuS4TmvVcSLbQaqidOvCizCwMABi5RXYECMvgtN2gJYjWTr67r26vseLKBHSND+1XH5peWW1sFZc39jc2tZ3dm9EGHOEbRTSkLc8KDAlDNuSSIpbEccw8ChueoOLrN68w1yQkF3LYYQ7Aewx4hMEpUKufuA0BHGTenqbVMyjdHQ+cqIMOB7kiqauXjKr5kTGorFmplQrj/PW98NXw9U/nG6I4gAziSgUom2ZkewkkEuCKE6LTixwBNEA9nBbWQYDLDrJ5JDUKCvSNfyQq8ekMaG/JxIYCDEMPNUZQNkX87UM/ldrx9I/7SSERbHEDE0X+TE1ZGhkqRhdwjGSdKgMRJyovxqoDzlEUmVXVCFY8ycvGvu4elY1r1QYdTBVAeyDQ1ABFjgBNXAJGsAGCIzBI3gGL9q99qS9am/T1pw2m9kDf6S9/wDreZ0u</latexit><latexit sha1_base64="cBAYXON+Sxih4ZJNbnVpg33BS2U=">AAACB3icbZC9TsMwFIWdlp9S/gKMDERUlcpSJSzAgFSVhbFIhFZqSuS4TmvVcSLbQaqidOvCizCwMABi5RXYECMvgtN2gJYjWTr67r26vseLKBHSND+1XH5peWW1sFZc39jc2tZ3dm9EGHOEbRTSkLc8KDAlDNuSSIpbEccw8ChueoOLrN68w1yQkF3LYYQ7Aewx4hMEpUKufuA0BHGTenqbVMyjdHQ+cqIMOB7kiqauXjKr5kTGorFmplQrj/PW98NXw9U/nG6I4gAziSgUom2ZkewkkEuCKE6LTixwBNEA9nBbWQYDLDrJ5JDUKCvSNfyQq8ekMaG/JxIYCDEMPNUZQNkX87UM/ldrx9I/7SSERbHEDE0X+TE1ZGhkqRhdwjGSdKgMRJyovxqoDzlEUmVXVCFY8ycvGvu4elY1r1QYdTBVAeyDQ1ABFjgBNXAJGsAGCIzBI3gGL9q99qS9am/T1pw2m9kDf6S9/wDreZ0u</latexit>

 (0)
A = ⌅2A

<latexit sha1_base64="fn6nNXOohGThiN/EUM1D5uGEKJ4=">AAACAXicbVDLSsNAFL2xPmp9RV2Jm2Ap1E1Ju1EXQqsblxWMLTQxTKaTdujkwcxEKCF1o5/ixoWKW//CnX/j9LHQ1gMXzpxzL3Pv8WJGhTTNb20pt7yyupZfL2xsbm3v6Lt7tyJKOCYWjljE2x4ShNGQWJJKRtoxJyjwGGl5g8ux37onXNAovJHDmDgB6oXUpxhJJbn6gd0U1E0b2V1aNo+z0fnIbqt3rZG5etGsmBMYi6Q6I8V66SlXB4Cmq3/Z3QgnAQklZkiITtWMpZMiLilmJCvYiSAxwgPUIx1FQxQQ4aSTEzKjpJSu4UdcVSiNifp7IkWBEMPAU50Bkn0x743F/7xOIv1TJ6VhnEgS4ulHfsIMGRnjPIwu5QRLNlQEYU7VrgbuI46wVKkVVAjV+ZMXiVWrnFXMaxXGBUyRh0M4gjJU4QTqcAVNsADDAzzDK7xpj9qL9q59TFuXtNnMPvyB9vkDUHmXuA==</latexit><latexit sha1_base64="/5EUo2a/GcEg1wXvBjsgpCAf6s4=">AAACAXicbVC7SgNBFJ1NfMT4WrUSm8EQiE3YTaMWQqKNZQTXBJJ1mZ3MJkNmH8zMCmHZ2OiniGChYutf2ImlP+LkUWjigQtnzrmXufe4EaNCGsanlskuLC4t51byq2vrG5v61vaVCGOOiYVDFvKmiwRhNCCWpJKRZsQJ8l1GGm7/bOQ3bggXNAwu5SAito+6AfUoRlJJjr7brgvqJLX0OikZB+nwZNhuqnelljp6wSgbY8B5Yk5JoVq8z5rfj191R/9od0Ic+ySQmCEhWqYRSTtBXFLMSJpvx4JECPdRl7QUDZBPhJ2MT0hhUSkd6IVcVSDhWP09kSBfiIHvqk4fyZ6Y9Ubif14rlt6RndAgiiUJ8OQjL2ZQhnCUB+xQTrBkA0UQ5lTtCnEPcYSlSi2vQjBnT54nVqV8XDYuVBinYIIc2AP7oARMcAiq4BzUgQUwuAUP4Bm8aHfak/aqvU1aM9p0Zgf8gfb+A20emg4=</latexit><latexit sha1_base64="/5EUo2a/GcEg1wXvBjsgpCAf6s4=">AAACAXicbVC7SgNBFJ1NfMT4WrUSm8EQiE3YTaMWQqKNZQTXBJJ1mZ3MJkNmH8zMCmHZ2OiniGChYutf2ImlP+LkUWjigQtnzrmXufe4EaNCGsanlskuLC4t51byq2vrG5v61vaVCGOOiYVDFvKmiwRhNCCWpJKRZsQJ8l1GGm7/bOQ3bggXNAwu5SAito+6AfUoRlJJjr7brgvqJLX0OikZB+nwZNhuqnelljp6wSgbY8B5Yk5JoVq8z5rfj191R/9od0Ic+ySQmCEhWqYRSTtBXFLMSJpvx4JECPdRl7QUDZBPhJ2MT0hhUSkd6IVcVSDhWP09kSBfiIHvqk4fyZ6Y9Ubif14rlt6RndAgiiUJ8OQjL2ZQhnCUB+xQTrBkA0UQ5lTtCnEPcYSlSi2vQjBnT54nVqV8XDYuVBinYIIc2AP7oARMcAiq4BzUgQUwuAUP4Bm8aHfak/aqvU1aM9p0Zgf8gfb+A20emg4=</latexit>

 (0)
B = ⌅1B

<latexit sha1_base64="O3/RVEUAf/XjWhdANd79qVUpW8M=">AAACAXicbVDLSsNAFL2xPmp9RV2Jm2Ap1E1J3KgLodSNywrGFpoYJtNJO3TyYGYilJC60U9x40LFrX/hzr9x+lho64ELZ865l7n3+AmjQprmt7ZUWF5ZXSuulzY2t7Z39N29WxGnHBMbxyzmbR8JwmhEbEklI+2EExT6jLT8weXYb90TLmgc3chhQtwQ9SIaUIykkjz9wGkK6mWN/C6rmsf56GLktNXbauSeXjZr5gTGIrFmpFyvPBXqAND09C+nG+M0JJHEDAnRscxEuhnikmJG8pKTCpIgPEA90lE0QiERbjY5ITcqSukaQcxVRdKYqL8nMhQKMQx91Rki2Rfz3lj8z+ukMjhzMxolqSQRnn4UpMyQsTHOw+hSTrBkQ0UQ5lTtauA+4ghLlVpJhWDNn7xI7JPaec28VmE0YIoiHMIRVMGCU6jDFTTBBgwP8Ayv8KY9ai/au/YxbV3SZjP78Afa5w9SDZe5</latexit><latexit sha1_base64="C/4WaQ6G17Zkvz+FDFFXtiy3j5U=">AAACAXicbVDLSsNAFJ20Pmp9RV2Jm2Ap1E1J3KgLodSNywrGFpoYJtNJO3QyCTMToYTUjX6KCC5U3PoX7sSlP+L0sdDWAxfOnHMvc+/xY0qENM1PLZdfWFxaLqwUV9fWNzb1re0rESUcYRtFNOItHwpMCcO2JJLiVswxDH2Km37/bOQ3bzAXJGKXchBjN4RdRgKCoFSSp+86DUG8tJ5dpxXzIBueDp2Welv1zNNLZtUcw5gn1pSUauX7vPX9+NXw9A+nE6EkxEwiCoVoW2Ys3RRySRDFWdFJBI4h6sMubivKYIiFm45PyIyyUjpGEHFVTBpj9fdECkMhBqGvOkMoe2LWG4n/ee1EBsduSlicSMzQ5KMgoYaMjFEeRodwjCQdKAIRJ2pXA/Ugh0iq1IoqBGv25HliH1ZPquaFCqMOJiiAPbAPKsACR6AGzkED2ACBW/AAnsGLdqc9aa/a26Q1p01ndsAfaO8/brKaDw==</latexit><latexit sha1_base64="C/4WaQ6G17Zkvz+FDFFXtiy3j5U=">AAACAXicbVDLSsNAFJ20Pmp9RV2Jm2Ap1E1J3KgLodSNywrGFpoYJtNJO3QyCTMToYTUjX6KCC5U3PoX7sSlP+L0sdDWAxfOnHMvc+/xY0qENM1PLZdfWFxaLqwUV9fWNzb1re0rESUcYRtFNOItHwpMCcO2JJLiVswxDH2Km37/bOQ3bzAXJGKXchBjN4RdRgKCoFSSp+86DUG8tJ5dpxXzIBueDp2Welv1zNNLZtUcw5gn1pSUauX7vPX9+NXw9A+nE6EkxEwiCoVoW2Ys3RRySRDFWdFJBI4h6sMubivKYIiFm45PyIyyUjpGEHFVTBpj9fdECkMhBqGvOkMoe2LWG4n/ee1EBsduSlicSMzQ5KMgoYaMjFEeRodwjCQdKAIRJ2pXA/Ugh0iq1IoqBGv25HliH1ZPquaFCqMOJiiAPbAPKsACR6AGzkED2ACBW/AAnsGLdqc9aa/a26Q1p01ndsAfaO8/brKaDw==</latexit>

⇠ q2?
↵zs

W lt ⌧ q2?
Q2

W lt

<latexit sha1_base64="mosQMhxTY6tA9baJeLrCoTu9+MI="></latexit><latexit sha1_base64="85gh+UVxHAMWPHNYG/fZn0weXG0="></latexit><latexit sha1_base64="85gh+UVxHAMWPHNYG/fZn0weXG0="></latexit>

This contribution

Looks like a 
leading power 
correction, but 
suppressed in the 
kinematic limit

s � Q2 � Q2
?

<latexit sha1_base64="QgPPRob44mcolblnVTn+bfoV1vs=">AAAB/XicbVDLSsNAFL2pr1pfUXHlZmgRuippN+qu6MZlC8YWmjZMppN06OTBzEQooeCvuHGh4tb/cCe48FOcpl1o64HLPZxzL3PneAlnUlnWp1FYW9/Y3Cpul3Z29/YPzMOjOxmnglCbxDwWXQ9LyllEbcUUp91EUBx6nHa88fXM79xTIVkc3apJQvshDiLmM4KVllzzRDpBgNqDRt5cJ6EiGTRcs2LVrBxoldQXpNIsV7++AaDlmh/OMCZpSCNFOJayV7cS1c+wUIxwOi05qaQJJmMc0J6mEQ6p7Gf5+VN0ppUh8mOhK1IoV39vZDiUchJ6ejLEaiSXvZn4n9dLlX/Rz1iUpIpGZP6Qn3KkYjTLAg2ZoETxiSaYCKZvRWSEBSZKJ1bSIdSXv7xK7Ebtsma1dRhXMEcRTqEMVajDOTThBlpgA4EMHuEZXowH48l4Nd7mowVjsXMMf2C8/wA+j5bN</latexit><latexit sha1_base64="Vu6FzRKuEqMI1qhs6wgERQsgvOc=">AAAB/XicbVC7TsMwFHXKq5RXADGxWK2QOlVJl8JWwcLYSpRWakLkuE5q1XEi20Gqokr8BxMLAyBWvoGVDcHH4KYdoOVIV/fonHvl6+MnjEplWZ9GYWV1bX2juFna2t7Z3TP3D65lnApMOjhmsej5SBJGOekoqhjpJYKgyGek648upn73lghJY36lxglxIxRyGlCMlJY880g6YQjbN/W8eU5CRHJT98yKVbNywGViz0mlWa5+fzXe71ue+eEMYpxGhCvMkJR920qUmyGhKGZkUnJSSRKERygkfU05ioh0s/z8CTzRygAGsdDFFczV3xsZiqQcR76ejJAaykVvKv7n9VMVnLoZ5UmqCMezh4KUQRXDaRZwQAXBio01QVhQfSvEQyQQVjqxkg7BXvzyMunUa2c1q63DOAczFMExKIMqsEEDNMElaIEOwCADD+AJPBt3xqPxYrzORgvGfOcQ/IHx9gNbDZhj</latexit><latexit sha1_base64="Vu6FzRKuEqMI1qhs6wgERQsgvOc=">AAAB/XicbVC7TsMwFHXKq5RXADGxWK2QOlVJl8JWwcLYSpRWakLkuE5q1XEi20Gqokr8BxMLAyBWvoGVDcHH4KYdoOVIV/fonHvl6+MnjEplWZ9GYWV1bX2juFna2t7Z3TP3D65lnApMOjhmsej5SBJGOekoqhjpJYKgyGek648upn73lghJY36lxglxIxRyGlCMlJY880g6YQjbN/W8eU5CRHJT98yKVbNywGViz0mlWa5+fzXe71ue+eEMYpxGhCvMkJR920qUmyGhKGZkUnJSSRKERygkfU05ioh0s/z8CTzRygAGsdDFFczV3xsZiqQcR76ejJAaykVvKv7n9VMVnLoZ5UmqCMezh4KUQRXDaRZwQAXBio01QVhQfSvEQyQQVjqxkg7BXvzyMunUa2c1q63DOAczFMExKIMqsEEDNMElaIEOwCADD+AJPBt3xqPxYrzORgvGfOcQ/IHx9gNbDZhj</latexit>



Suppressed contributions II

 (0)
A =  Ā

<latexit sha1_base64="1QcwjKl/gUMpvdVxpi+7fzouXpQ=">AAACB3icbZC7TsMwFIZPKJdSbgFGBiKqSmWpUhZgQCqwMBaJ0EpNiBzXaa06F9kOUhWlWxdehYUBECuvwMbb4LQdoOWXLP36zjk6Pr8XMyqkaX5rS4XlldW14nppY3Nre0ff3bsXUcIxsXDEIt72kCCMhsSSVDLSjjlBgcdIyxtc5/XWI+GCRuGdHMbECVAvpD7FSCrk6od2U1A3vcwe0qp5nI0uRnacA9tDXNHM1ctmzZzIWDT1mSk3KuNCAwCarv5ldyOcBCSUmCEhOnUzlk6KuKSYkaxkJ4LECA9Qj3SUDVFAhJNODsmMiiJdw4+4eqE0JvT3RIoCIYaBpzoDJPtivpbD/2qdRPpnTkrDOJEkxNNFfsIMGRl5KkaXcoIlGyqDMKfqrwbuI46wVNmVVAj1+ZMXjXVSO6+ZtyqMK5iqCAdwBFWowyk04AaaYAGGMTzDK7xpT9qL9q59TFuXtNnMPvyR9vkDy7Sa1g==</latexit><latexit sha1_base64="shjNF4aEqo8qL/cdbm4zzU9Sqb8=">AAACB3icbZC7TsMwFIadlksptwAjAxFVpbJUCQswIBVYGItEaKUmRI7rtFYdJ7IdpCpKty68CAMLAyBWXoENMfIiuJcBWn7J0q/vnKPj8/sxJUKa5qeWyy8sLi0XVoqra+sbm/rW9o2IEo6wjSIa8aYPBaaEYVsSSXEz5hiGPsUNv3cxqjfuMBckYteyH2M3hB1GAoKgVMjT95y6IF56lt2mFfMgG5wOnHgEHB9yRTNPL5lVcyxj3lhTU6qVh3nr++Gr7ukfTjtCSYiZRBQK0bLMWLop5JIgirOikwgcQ9SDHdxSlsEQCzcdH5IZZUXaRhBx9Zg0xvT3RApDIfqhrzpDKLtitjaC/9VaiQyO3ZSwOJGYocmiIKGGjIxRKkabcIwk7SsDESfqrwbqQg6RVNkVVQjW7Mnzxj6snlTNKxXGOZioAHbBPqgACxyBGrgEdWADBIbgETyDF+1ee9JetbdJa06bzuyAP9LefwDoWZ0s</latexit><latexit sha1_base64="shjNF4aEqo8qL/cdbm4zzU9Sqb8=">AAACB3icbZC7TsMwFIadlksptwAjAxFVpbJUCQswIBVYGItEaKUmRI7rtFYdJ7IdpCpKty68CAMLAyBWXoENMfIiuJcBWn7J0q/vnKPj8/sxJUKa5qeWyy8sLi0XVoqra+sbm/rW9o2IEo6wjSIa8aYPBaaEYVsSSXEz5hiGPsUNv3cxqjfuMBckYteyH2M3hB1GAoKgVMjT95y6IF56lt2mFfMgG5wOnHgEHB9yRTNPL5lVcyxj3lhTU6qVh3nr++Gr7ukfTjtCSYiZRBQK0bLMWLop5JIgirOikwgcQ9SDHdxSlsEQCzcdH5IZZUXaRhBx9Zg0xvT3RApDIfqhrzpDKLtitjaC/9VaiQyO3ZSwOJGYocmiIKGGjIxRKkabcIwk7SsDESfqrwbqQg6RVNkVVQjW7Mnzxj6snlTNKxXGOZioAHbBPqgACxyBGrgEdWADBIbgETyDF+1ee9JetbdJa06bzuyAP9LefwDoWZ0s</latexit>

 (0)
B =  B̄

<latexit sha1_base64="wherBCrIssmbnjcyxVGGSiDGP2c=">AAACB3icbZDLTsJAFIZPxQvirerShY2EBDekuFEXJgQ3LjGxQkJrMx2mMGF6yczUhDRlx8ZXceNCjVtfwZ1v4xRYKPgnk/z5zjk5c34vZlRI0/zWVgqra+sbxc3S1vbO7p6+f3AvooRjYuGIRbzjIUEYDYklqWSkE3OCAo+Rtje8zuvtR8IFjcI7OYqJE6B+SH2KkVTI1Y/tlqBu2swe0qp5mo2vxnacA9tDXNHM1ctmzZzKWDb1uSk3KpNCAwBarv5l9yKcBCSUmCEhunUzlk6KuKSYkaxkJ4LECA9Rn3SVDVFAhJNOD8mMiiI9w4+4eqE0pvT3RIoCIUaBpzoDJAdisZbD/2rdRPoXTkrDOJEkxLNFfsIMGRl5KkaPcoIlGymDMKfqrwYeII6wVNmVVAj1xZOXjXVWu6yZtyqMJsxUhCM4gSrU4RwacAMtsADDBJ7hFd60J+1Fe9c+Zq0r2nzmEP5I+/wBztSa2A==</latexit><latexit sha1_base64="cBAYXON+Sxih4ZJNbnVpg33BS2U=">AAACB3icbZC9TsMwFIWdlp9S/gKMDERUlcpSJSzAgFSVhbFIhFZqSuS4TmvVcSLbQaqidOvCizCwMABi5RXYECMvgtN2gJYjWTr67r26vseLKBHSND+1XH5peWW1sFZc39jc2tZ3dm9EGHOEbRTSkLc8KDAlDNuSSIpbEccw8ChueoOLrN68w1yQkF3LYYQ7Aewx4hMEpUKufuA0BHGTenqbVMyjdHQ+cqIMOB7kiqauXjKr5kTGorFmplQrj/PW98NXw9U/nG6I4gAziSgUom2ZkewkkEuCKE6LTixwBNEA9nBbWQYDLDrJ5JDUKCvSNfyQq8ekMaG/JxIYCDEMPNUZQNkX87UM/ldrx9I/7SSERbHEDE0X+TE1ZGhkqRhdwjGSdKgMRJyovxqoDzlEUmVXVCFY8ycvGvu4elY1r1QYdTBVAeyDQ1ABFjgBNXAJGsAGCIzBI3gGL9q99qS9am/T1pw2m9kDf6S9/wDreZ0u</latexit><latexit sha1_base64="cBAYXON+Sxih4ZJNbnVpg33BS2U=">AAACB3icbZC9TsMwFIWdlp9S/gKMDERUlcpSJSzAgFSVhbFIhFZqSuS4TmvVcSLbQaqidOvCizCwMABi5RXYECMvgtN2gJYjWTr67r26vseLKBHSND+1XH5peWW1sFZc39jc2tZ3dm9EGHOEbRTSkLc8KDAlDNuSSIpbEccw8ChueoOLrN68w1yQkF3LYYQ7Aewx4hMEpUKufuA0BHGTenqbVMyjdHQ+cqIMOB7kiqauXjKr5kTGorFmplQrj/PW98NXw9U/nG6I4gAziSgUom2ZkewkkEuCKE6LTixwBNEA9nBbWQYDLDrJ5JDUKCvSNfyQq8ekMaG/JxIYCDEMPNUZQNkX87UM/ldrx9I/7SSERbHEDE0X+TE1ZGhkqRhdwjGSdKgMRJyovxqoDzlEUmVXVCFY8ycvGvu4elY1r1QYdTBVAeyDQ1ABFjgBNXAJGsAGCIzBI3gGL9q99qS9am/T1pw2m9kDf6S9/wDreZ0u</latexit>

 (0)
A = ⌅2A

<latexit sha1_base64="fn6nNXOohGThiN/EUM1D5uGEKJ4=">AAACAXicbVDLSsNAFL2xPmp9RV2Jm2Ap1E1Ju1EXQqsblxWMLTQxTKaTdujkwcxEKCF1o5/ixoWKW//CnX/j9LHQ1gMXzpxzL3Pv8WJGhTTNb20pt7yyupZfL2xsbm3v6Lt7tyJKOCYWjljE2x4ShNGQWJJKRtoxJyjwGGl5g8ux37onXNAovJHDmDgB6oXUpxhJJbn6gd0U1E0b2V1aNo+z0fnIbqt3rZG5etGsmBMYi6Q6I8V66SlXB4Cmq3/Z3QgnAQklZkiITtWMpZMiLilmJCvYiSAxwgPUIx1FQxQQ4aSTEzKjpJSu4UdcVSiNifp7IkWBEMPAU50Bkn0x743F/7xOIv1TJ6VhnEgS4ulHfsIMGRnjPIwu5QRLNlQEYU7VrgbuI46wVKkVVAjV+ZMXiVWrnFXMaxXGBUyRh0M4gjJU4QTqcAVNsADDAzzDK7xpj9qL9q59TFuXtNnMPvyB9vkDUHmXuA==</latexit><latexit sha1_base64="/5EUo2a/GcEg1wXvBjsgpCAf6s4=">AAACAXicbVC7SgNBFJ1NfMT4WrUSm8EQiE3YTaMWQqKNZQTXBJJ1mZ3MJkNmH8zMCmHZ2OiniGChYutf2ImlP+LkUWjigQtnzrmXufe4EaNCGsanlskuLC4t51byq2vrG5v61vaVCGOOiYVDFvKmiwRhNCCWpJKRZsQJ8l1GGm7/bOQ3bggXNAwu5SAito+6AfUoRlJJjr7brgvqJLX0OikZB+nwZNhuqnelljp6wSgbY8B5Yk5JoVq8z5rfj191R/9od0Ic+ySQmCEhWqYRSTtBXFLMSJpvx4JECPdRl7QUDZBPhJ2MT0hhUSkd6IVcVSDhWP09kSBfiIHvqk4fyZ6Y9Ubif14rlt6RndAgiiUJ8OQjL2ZQhnCUB+xQTrBkA0UQ5lTtCnEPcYSlSi2vQjBnT54nVqV8XDYuVBinYIIc2AP7oARMcAiq4BzUgQUwuAUP4Bm8aHfak/aqvU1aM9p0Zgf8gfb+A20emg4=</latexit><latexit sha1_base64="/5EUo2a/GcEg1wXvBjsgpCAf6s4=">AAACAXicbVC7SgNBFJ1NfMT4WrUSm8EQiE3YTaMWQqKNZQTXBJJ1mZ3MJkNmH8zMCmHZ2OiniGChYutf2ImlP+LkUWjigQtnzrmXufe4EaNCGsanlskuLC4t51byq2vrG5v61vaVCGOOiYVDFvKmiwRhNCCWpJKRZsQJ8l1GGm7/bOQ3bggXNAwu5SAito+6AfUoRlJJjr7brgvqJLX0OikZB+nwZNhuqnelljp6wSgbY8B5Yk5JoVq8z5rfj191R/9od0Ic+ySQmCEhWqYRSTtBXFLMSJpvx4JECPdRl7QUDZBPhJ2MT0hhUSkd6IVcVSDhWP09kSBfiIHvqk4fyZ6Y9Ubif14rlt6RndAgiiUJ8OQjL2ZQhnCUB+xQTrBkA0UQ5lTtCnEPcYSlSi2vQjBnT54nVqV8XDYuVBinYIIc2AP7oARMcAiq4BzUgQUwuAUP4Bm8aHfak/aqvU1aM9p0Zgf8gfb+A20emg4=</latexit>

 (0)
B = ⌅1B

<latexit sha1_base64="O3/RVEUAf/XjWhdANd79qVUpW8M=">AAACAXicbVDLSsNAFL2xPmp9RV2Jm2Ap1E1J3KgLodSNywrGFpoYJtNJO3TyYGYilJC60U9x40LFrX/hzr9x+lho64ELZ865l7n3+AmjQprmt7ZUWF5ZXSuulzY2t7Z39N29WxGnHBMbxyzmbR8JwmhEbEklI+2EExT6jLT8weXYb90TLmgc3chhQtwQ9SIaUIykkjz9wGkK6mWN/C6rmsf56GLktNXbauSeXjZr5gTGIrFmpFyvPBXqAND09C+nG+M0JJHEDAnRscxEuhnikmJG8pKTCpIgPEA90lE0QiERbjY5ITcqSukaQcxVRdKYqL8nMhQKMQx91Rki2Rfz3lj8z+ukMjhzMxolqSQRnn4UpMyQsTHOw+hSTrBkQ0UQ5lTtauA+4ghLlVpJhWDNn7xI7JPaec28VmE0YIoiHMIRVMGCU6jDFTTBBgwP8Ayv8KY9ai/au/YxbV3SZjP78Afa5w9SDZe5</latexit><latexit sha1_base64="C/4WaQ6G17Zkvz+FDFFXtiy3j5U=">AAACAXicbVDLSsNAFJ20Pmp9RV2Jm2Ap1E1J3KgLodSNywrGFpoYJtNJO3QyCTMToYTUjX6KCC5U3PoX7sSlP+L0sdDWAxfOnHMvc+/xY0qENM1PLZdfWFxaLqwUV9fWNzb1re0rESUcYRtFNOItHwpMCcO2JJLiVswxDH2Km37/bOQ3bzAXJGKXchBjN4RdRgKCoFSSp+86DUG8tJ5dpxXzIBueDp2Welv1zNNLZtUcw5gn1pSUauX7vPX9+NXw9A+nE6EkxEwiCoVoW2Ys3RRySRDFWdFJBI4h6sMubivKYIiFm45PyIyyUjpGEHFVTBpj9fdECkMhBqGvOkMoe2LWG4n/ee1EBsduSlicSMzQ5KMgoYaMjFEeRodwjCQdKAIRJ2pXA/Ugh0iq1IoqBGv25HliH1ZPquaFCqMOJiiAPbAPKsACR6AGzkED2ACBW/AAnsGLdqc9aa/a26Q1p01ndsAfaO8/brKaDw==</latexit><latexit sha1_base64="C/4WaQ6G17Zkvz+FDFFXtiy3j5U=">AAACAXicbVDLSsNAFJ20Pmp9RV2Jm2Ap1E1J3KgLodSNywrGFpoYJtNJO3QyCTMToYTUjX6KCC5U3PoX7sSlP+L0sdDWAxfOnHMvc+/xY0qENM1PLZdfWFxaLqwUV9fWNzb1re0rESUcYRtFNOItHwpMCcO2JJLiVswxDH2Km37/bOQ3bzAXJGKXchBjN4RdRgKCoFSSp+86DUG8tJ5dpxXzIBueDp2Welv1zNNLZtUcw5gn1pSUauX7vPX9+NXw9A+nE6EkxEwiCoVoW2Ys3RRySRDFWdFJBI4h6sMubivKYIiFm45PyIyyUjpGEHFVTBpj9fdECkMhBqGvOkMoe2LWG4n/ee1EBsduSlicSMzQ5KMgoYaMjFEeRodwjCQdKAIRJ2pXA/Ugh0iq1IoqBGv25HliH1ZPquaFCqMOJiiAPbAPKsACR6AGzkED2ACBW/AAnsGLdqc9aa/a26Q1p01ndsAfaO8/brKaDw==</latexit>

This contribution 
is suppressed as ⇠ m4

s2
W lt

<latexit sha1_base64="zSpAHKNEN8BcSSKqrc1KwrZ77zY=">AAACBHicbVC7SgNBFL0bXzG+opZaDAbBKmyCYOyCNpYRjAlkN2F2MkmGzMwuM7NCWLax8VdsLFRs/Qaxs/JXnDwKTTwwcDjnXO7cE0ScaeO6X05maXlldS27ntvY3Nreye/u3eowVoTWSchD1QywppxJWjfMcNqMFMUi4LQRDC/HfuOOKs1CeWNGEfUF7kvWYwQbK3Xyh55mIhHtUy+0MaTb5bTRTjwlEDdpJ19wi+4EaJGUZqRQrXx/IACodfKfXjcksaDSEI61bpXcyPgJVoYRTtOcF2saYTLEfdqyVGJBtZ9MrkjRsVW6qBcq+6RBE/X3RIKF1iMR2KTAZqDnvbH4n9eKTa/iJ0xGsaGSTBf1Yo5MiMaVoC5TlBg+sgQTxexfERlghYmxxeVsCaX5kxdJvVw8L7rXtowLmCILB3AEJ1CCM6jCFdSgDgTu4RGe4cV5cJ6cV+dtGs04s5l9+APn/QfgkZqY</latexit><latexit sha1_base64="mLAxJkDyaItUxNGWgkGSEAW0Rxo=">AAACBHicbVDLSsNAFJ3UV62vqAsRXQwWwVVJimDdFd24rGBsoUnLZDpph84kYWYilJCNG3/FjQsVt36DuNONWz/D6WOhrQcGDuecy517/JhRqSzrw8jNzS8sLuWXCyura+sb5ubWtYwSgYmDIxaJho8kYTQkjqKKkUYsCOI+I3W/fz706zdESBqFV2oQE4+jbkgDipHSUtvcdyXlKW8du5GOQdkqZ/VW6goOmcraZtEqWSPAWWJPSLFa+Xrb+fzerbXNd7cT4YSTUGGGpGzaVqy8FAlFMSNZwU0kiRHuoy5pahoiTqSXjq7I4KFWOjCIhH6hgiP190SKuJQD7uskR6onp72h+J/XTFRQ8VIaxokiIR4vChIGVQSHlcAOFQQrNtAEYUH1XyHuIYGw0sUVdAn29MmzxCmXTkvWpS7jDIyRB3vgABwBG5yAKrgANeAADG7BPXgET8ad8WA8Gy/jaM6YzGyDPzBefwBOJ5xq</latexit><latexit sha1_base64="mLAxJkDyaItUxNGWgkGSEAW0Rxo=">AAACBHicbVDLSsNAFJ3UV62vqAsRXQwWwVVJimDdFd24rGBsoUnLZDpph84kYWYilJCNG3/FjQsVt36DuNONWz/D6WOhrQcGDuecy517/JhRqSzrw8jNzS8sLuWXCyura+sb5ubWtYwSgYmDIxaJho8kYTQkjqKKkUYsCOI+I3W/fz706zdESBqFV2oQE4+jbkgDipHSUtvcdyXlKW8du5GOQdkqZ/VW6goOmcraZtEqWSPAWWJPSLFa+Xrb+fzerbXNd7cT4YSTUGGGpGzaVqy8FAlFMSNZwU0kiRHuoy5pahoiTqSXjq7I4KFWOjCIhH6hgiP190SKuJQD7uskR6onp72h+J/XTFRQ8VIaxokiIR4vChIGVQSHlcAOFQQrNtAEYUH1XyHuIYGw0sUVdAn29MmzxCmXTkvWpS7jDIyRB3vgABwBG5yAKrgANeAADG7BPXgET8ad8WA8Gy/jaM6YzGyDPzBefwBOJ5xq</latexit>



Leading in 1/Nc contribution 

 (0)
A = ⌅2A

<latexit sha1_base64="fn6nNXOohGThiN/EUM1D5uGEKJ4=">AAACAXicbVDLSsNAFL2xPmp9RV2Jm2Ap1E1Ju1EXQqsblxWMLTQxTKaTdujkwcxEKCF1o5/ixoWKW//CnX/j9LHQ1gMXzpxzL3Pv8WJGhTTNb20pt7yyupZfL2xsbm3v6Lt7tyJKOCYWjljE2x4ShNGQWJJKRtoxJyjwGGl5g8ux37onXNAovJHDmDgB6oXUpxhJJbn6gd0U1E0b2V1aNo+z0fnIbqt3rZG5etGsmBMYi6Q6I8V66SlXB4Cmq3/Z3QgnAQklZkiITtWMpZMiLilmJCvYiSAxwgPUIx1FQxQQ4aSTEzKjpJSu4UdcVSiNifp7IkWBEMPAU50Bkn0x743F/7xOIv1TJ6VhnEgS4ulHfsIMGRnjPIwu5QRLNlQEYU7VrgbuI46wVKkVVAjV+ZMXiVWrnFXMaxXGBUyRh0M4gjJU4QTqcAVNsADDAzzDK7xpj9qL9q59TFuXtNnMPvyB9vkDUHmXuA==</latexit><latexit sha1_base64="/5EUo2a/GcEg1wXvBjsgpCAf6s4=">AAACAXicbVC7SgNBFJ1NfMT4WrUSm8EQiE3YTaMWQqKNZQTXBJJ1mZ3MJkNmH8zMCmHZ2OiniGChYutf2ImlP+LkUWjigQtnzrmXufe4EaNCGsanlskuLC4t51byq2vrG5v61vaVCGOOiYVDFvKmiwRhNCCWpJKRZsQJ8l1GGm7/bOQ3bggXNAwu5SAito+6AfUoRlJJjr7brgvqJLX0OikZB+nwZNhuqnelljp6wSgbY8B5Yk5JoVq8z5rfj191R/9od0Ic+ySQmCEhWqYRSTtBXFLMSJpvx4JECPdRl7QUDZBPhJ2MT0hhUSkd6IVcVSDhWP09kSBfiIHvqk4fyZ6Y9Ubif14rlt6RndAgiiUJ8OQjL2ZQhnCUB+xQTrBkA0UQ5lTtCnEPcYSlSi2vQjBnT54nVqV8XDYuVBinYIIc2AP7oARMcAiq4BzUgQUwuAUP4Bm8aHfak/aqvU1aM9p0Zgf8gfb+A20emg4=</latexit><latexit sha1_base64="/5EUo2a/GcEg1wXvBjsgpCAf6s4=">AAACAXicbVC7SgNBFJ1NfMT4WrUSm8EQiE3YTaMWQqKNZQTXBJJ1mZ3MJkNmH8zMCmHZ2OiniGChYutf2ImlP+LkUWjigQtnzrmXufe4EaNCGsanlskuLC4t51byq2vrG5v61vaVCGOOiYVDFvKmiwRhNCCWpJKRZsQJ8l1GGm7/bOQ3bggXNAwu5SAito+6AfUoRlJJjr7brgvqJLX0OikZB+nwZNhuqnelljp6wSgbY8B5Yk5JoVq8z5rfj191R/9od0Ic+ySQmCEhWqYRSTtBXFLMSJpvx4JECPdRl7QUDZBPhJ2MT0hhUSkd6IVcVSDhWP09kSBfiIHvqk4fyZ6Y9Ubif14rlt6RndAgiiUJ8OQjL2ZQhnCUB+xQTrBkA0UQ5lTtCnEPcYSlSi2vQjBnT54nVqV8XDYuVBinYIIc2AP7oARMcAiq4BzUgQUwuAUP4Bm8aHfak/aqvU1aM9p0Zgf8gfb+A20emg4=</latexit>

 (0)
B = ⌅1B

<latexit sha1_base64="O3/RVEUAf/XjWhdANd79qVUpW8M=">AAACAXicbVDLSsNAFL2xPmp9RV2Jm2Ap1E1J3KgLodSNywrGFpoYJtNJO3TyYGYilJC60U9x40LFrX/hzr9x+lho64ELZ865l7n3+AmjQprmt7ZUWF5ZXSuulzY2t7Z39N29WxGnHBMbxyzmbR8JwmhEbEklI+2EExT6jLT8weXYb90TLmgc3chhQtwQ9SIaUIykkjz9wGkK6mWN/C6rmsf56GLktNXbauSeXjZr5gTGIrFmpFyvPBXqAND09C+nG+M0JJHEDAnRscxEuhnikmJG8pKTCpIgPEA90lE0QiERbjY5ITcqSukaQcxVRdKYqL8nMhQKMQx91Rki2Rfz3lj8z+ukMjhzMxolqSQRnn4UpMyQsTHOw+hSTrBkQ0UQ5lTtauA+4ghLlVpJhWDNn7xI7JPaec28VmE0YIoiHMIRVMGCU6jDFTTBBgwP8Ayv8KY9ai/au/YxbV3SZjP78Afa5w9SDZe5</latexit><latexit sha1_base64="C/4WaQ6G17Zkvz+FDFFXtiy3j5U=">AAACAXicbVDLSsNAFJ20Pmp9RV2Jm2Ap1E1J3KgLodSNywrGFpoYJtNJO3QyCTMToYTUjX6KCC5U3PoX7sSlP+L0sdDWAxfOnHMvc+/xY0qENM1PLZdfWFxaLqwUV9fWNzb1re0rESUcYRtFNOItHwpMCcO2JJLiVswxDH2Km37/bOQ3bzAXJGKXchBjN4RdRgKCoFSSp+86DUG8tJ5dpxXzIBueDp2Welv1zNNLZtUcw5gn1pSUauX7vPX9+NXw9A+nE6EkxEwiCoVoW2Ys3RRySRDFWdFJBI4h6sMubivKYIiFm45PyIyyUjpGEHFVTBpj9fdECkMhBqGvOkMoe2LWG4n/ee1EBsduSlicSMzQ5KMgoYaMjFEeRodwjCQdKAIRJ2pXA/Ugh0iq1IoqBGv25HliH1ZPquaFCqMOJiiAPbAPKsACR6AGzkED2ACBW/AAnsGLdqc9aa/a26Q1p01ndsAfaO8/brKaDw==</latexit><latexit sha1_base64="C/4WaQ6G17Zkvz+FDFFXtiy3j5U=">AAACAXicbVDLSsNAFJ20Pmp9RV2Jm2Ap1E1J3KgLodSNywrGFpoYJtNJO3QyCTMToYTUjX6KCC5U3PoX7sSlP+L0sdDWAxfOnHMvc+/xY0qENM1PLZdfWFxaLqwUV9fWNzb1re0rESUcYRtFNOItHwpMCcO2JJLiVswxDH2Km37/bOQ3bzAXJGKXchBjN4RdRgKCoFSSp+86DUG8tJ5dpxXzIBueDp2Welv1zNNLZtUcw5gn1pSUauX7vPX9+NXw9A+nE6EkxEwiCoVoW2Ys3RRySRDFWdFJBI4h6sMubivKYIiFm45PyIyyUjpGEHFVTBpj9fdECkMhBqGvOkMoe2LWG4n/ee1EBsduSlicSMzQ5KMgoYaMjFEeRodwjCQdKAIRJ2pXA/Ugh0iq1IoqBGv25HliH1ZPquaFCqMOJiiAPbAPKsACR6AGzkED2ACBW/AAnsGLdqc9aa/a26Q1p01ndsAfaO8/brKaDw==</latexit>
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<latexit sha1_base64="51kcdxtr6ZriPG3DK+MPEz5Mo/s="></latexit><latexit sha1_base64="9G59Lx3w3bb7p276LcfXvBCBYiE="></latexit><latexit sha1_base64="9G59Lx3w3bb7p276LcfXvBCBYiE="></latexit> Leading power correction 
to TMD factorization

⇠ q2?
Q2

W lt

<latexit sha1_base64="hseWZRWcU+tM32xW+JRN9DpwRrw=">AAACC3icbVC7SgNBFL3rM8ZX1NJmMAhWYTeNWhm0sUzAmEA2CbOT2WTIzO44MyuEJWBr46/YWKjY+gHaWfkrTh6FJh4YOJxzLnfuCSRn2rjul7OwuLS8sppZy65vbG5t53Z2r3WcKEKrJOaxqgdYU84iWjXMcFqXimIRcFoL+hcjv3ZLlWZxdGUGkjYF7kYsZAQbK7VzeV8zkU1v2r6kSraKfmzTqNIqDmut1FcCcTO0KbfgjoHmiTcl+dLZ98cdAJTbuU+/E5NE0MgQjrVueK40zRQrwwinw6yfaCox6eMubVgaYUF1Mx0fM0SHVumgMFb2RQaN1d8TKRZaD0RgkwKbnp71RuJ/XiMx4UkzZZFMDI3IZFGYcGRiNGoGdZiixPCBJZgoZv+KSA8rTIztL2tL8GZPnifVYuG04FZsGecwQQb24QCOwINjKMEllKEKBO7hEZ7hxXlwnpxX520SXXCmM3vwB877D05vnaI=</latexit><latexit sha1_base64="NZs8dYx2NpEoJR9IS604okjOAXY=">AAACC3icbVC7TsMwFHXKq4RXgZHFokJioUq6UCYqGGBsJUIrNWnluE5r1U6C7SCqKB/Awq+wMABi5QNgY+JXcB8DtBzJ0tE55+r6Hj9mVCrL+jJyC4tLyyv5VXNtfWNzq7C9cy2jRGDi4IhFoukjSRgNiaOoYqQZC4K4z0jDH5yP/MYtEZJG4ZUaxsTjqBfSgGKktNQpFF1JuZnedNyYiLhddiOdhvV2OWu0U1dwyFSmU1bJGgPOE3tKitXT74+7o8pFrVP4dLsRTjgJFWZIypZtxcpLkVAUM5KZbiJJjPAA9UhL0xBxIr10fEwGD7TShUEk9AsVHKu/J1LEpRxyXyc5Un05643E/7xWooKKl9IwThQJ8WRRkDCoIjhqBnapIFixoSYIC6r/CnEfCYSV7s/UJdizJ88Tp1w6KVl1XcYZmCAP9sA+OAQ2OAZVcAlqwAEY3INH8AxejAfjyXg13ibRnDGd2QV/YLz/ACjInkY=</latexit><latexit sha1_base64="NZs8dYx2NpEoJR9IS604okjOAXY=">AAACC3icbVC7TsMwFHXKq4RXgZHFokJioUq6UCYqGGBsJUIrNWnluE5r1U6C7SCqKB/Awq+wMABi5QNgY+JXcB8DtBzJ0tE55+r6Hj9mVCrL+jJyC4tLyyv5VXNtfWNzq7C9cy2jRGDi4IhFoukjSRgNiaOoYqQZC4K4z0jDH5yP/MYtEZJG4ZUaxsTjqBfSgGKktNQpFF1JuZnedNyYiLhddiOdhvV2OWu0U1dwyFSmU1bJGgPOE3tKitXT74+7o8pFrVP4dLsRTjgJFWZIypZtxcpLkVAUM5KZbiJJjPAA9UhL0xBxIr10fEwGD7TShUEk9AsVHKu/J1LEpRxyXyc5Un05643E/7xWooKKl9IwThQJ8WRRkDCoIjhqBnapIFixoSYIC6r/CnEfCYSV7s/UJdizJ88Tp1w6KVl1XcYZmCAP9sA+OAQ2OAZVcAlqwAEY3INH8AxejAfjyXg13ibRnDGd2QV/YLz/ACjInkY=</latexit>



Leading in 1/Nc contribution 
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<latexit sha1_base64="51kcdxtr6ZriPG3DK+MPEz5Mo/s="></latexit><latexit sha1_base64="9G59Lx3w3bb7p276LcfXvBCBYiE="></latexit><latexit sha1_base64="9G59Lx3w3bb7p276LcfXvBCBYiE="></latexit>

1) It is a leading power correction from 
the point of view of parametrization

2) Leading contribution in kinematic 
limit

s � Q2 � Q2
?

<latexit sha1_base64="QgPPRob44mcolblnVTn+bfoV1vs=">AAAB/XicbVDLSsNAFL2pr1pfUXHlZmgRuippN+qu6MZlC8YWmjZMppN06OTBzEQooeCvuHGh4tb/cCe48FOcpl1o64HLPZxzL3PneAlnUlnWp1FYW9/Y3Cpul3Z29/YPzMOjOxmnglCbxDwWXQ9LyllEbcUUp91EUBx6nHa88fXM79xTIVkc3apJQvshDiLmM4KVllzzRDpBgNqDRt5cJ6EiGTRcs2LVrBxoldQXpNIsV7++AaDlmh/OMCZpSCNFOJayV7cS1c+wUIxwOi05qaQJJmMc0J6mEQ6p7Gf5+VN0ppUh8mOhK1IoV39vZDiUchJ6ejLEaiSXvZn4n9dLlX/Rz1iUpIpGZP6Qn3KkYjTLAg2ZoETxiSaYCKZvRWSEBSZKJ1bSIdSXv7xK7Ebtsma1dRhXMEcRTqEMVajDOTThBlpgA4EMHuEZXowH48l4Nd7mowVjsXMMf2C8/wA+j5bN</latexit><latexit sha1_base64="Vu6FzRKuEqMI1qhs6wgERQsgvOc=">AAAB/XicbVC7TsMwFHXKq5RXADGxWK2QOlVJl8JWwcLYSpRWakLkuE5q1XEi20Gqokr8BxMLAyBWvoGVDcHH4KYdoOVIV/fonHvl6+MnjEplWZ9GYWV1bX2juFna2t7Z3TP3D65lnApMOjhmsej5SBJGOekoqhjpJYKgyGek648upn73lghJY36lxglxIxRyGlCMlJY880g6YQjbN/W8eU5CRHJT98yKVbNywGViz0mlWa5+fzXe71ue+eEMYpxGhCvMkJR920qUmyGhKGZkUnJSSRKERygkfU05ioh0s/z8CTzRygAGsdDFFczV3xsZiqQcR76ejJAaykVvKv7n9VMVnLoZ5UmqCMezh4KUQRXDaRZwQAXBio01QVhQfSvEQyQQVjqxkg7BXvzyMunUa2c1q63DOAczFMExKIMqsEEDNMElaIEOwCADD+AJPBt3xqPxYrzORgvGfOcQ/IHx9gNbDZhj</latexit><latexit sha1_base64="Vu6FzRKuEqMI1qhs6wgERQsgvOc=">AAAB/XicbVC7TsMwFHXKq5RXADGxWK2QOlVJl8JWwcLYSpRWakLkuE5q1XEi20Gqokr8BxMLAyBWvoGVDcHH4KYdoOVIV/fonHvl6+MnjEplWZ9GYWV1bX2juFna2t7Z3TP3D65lnApMOjhmsej5SBJGOekoqhjpJYKgyGek648upn73lghJY36lxglxIxRyGlCMlJY880g6YQjbN/W8eU5CRHJT98yKVbNywGViz0mlWa5+fzXe71ue+eEMYpxGhCvMkJR920qUmyGhKGZkUnJSSRKERygkfU05ioh0s/z8CTzRygAGsdDFFczV3xsZiqQcR76ejJAaykVvKv7n9VMVnLoZ5UmqCMezh4KUQRXDaRZwQAXBio01QVhQfSvEQyQQVjqxkg7BXvzyMunUa2c1q63DOAczFMExKIMqsEEDNMElaIEOwCADD+AJPBt3xqPxYrzORgvGfOcQ/IHx9gNbDZhj</latexit>

⇠ q2?
Q2

W lt

<latexit sha1_base64="hseWZRWcU+tM32xW+JRN9DpwRrw=">AAACC3icbVC7SgNBFL3rM8ZX1NJmMAhWYTeNWhm0sUzAmEA2CbOT2WTIzO44MyuEJWBr46/YWKjY+gHaWfkrTh6FJh4YOJxzLnfuCSRn2rjul7OwuLS8sppZy65vbG5t53Z2r3WcKEKrJOaxqgdYU84iWjXMcFqXimIRcFoL+hcjv3ZLlWZxdGUGkjYF7kYsZAQbK7VzeV8zkU1v2r6kSraKfmzTqNIqDmut1FcCcTO0KbfgjoHmiTcl+dLZ98cdAJTbuU+/E5NE0MgQjrVueK40zRQrwwinw6yfaCox6eMubVgaYUF1Mx0fM0SHVumgMFb2RQaN1d8TKRZaD0RgkwKbnp71RuJ/XiMx4UkzZZFMDI3IZFGYcGRiNGoGdZiixPCBJZgoZv+KSA8rTIztL2tL8GZPnifVYuG04FZsGecwQQb24QCOwINjKMEllKEKBO7hEZ7hxXlwnpxX520SXXCmM3vwB877D05vnaI=</latexit><latexit sha1_base64="NZs8dYx2NpEoJR9IS604okjOAXY=">AAACC3icbVC7TsMwFHXKq4RXgZHFokJioUq6UCYqGGBsJUIrNWnluE5r1U6C7SCqKB/Awq+wMABi5QNgY+JXcB8DtBzJ0tE55+r6Hj9mVCrL+jJyC4tLyyv5VXNtfWNzq7C9cy2jRGDi4IhFoukjSRgNiaOoYqQZC4K4z0jDH5yP/MYtEZJG4ZUaxsTjqBfSgGKktNQpFF1JuZnedNyYiLhddiOdhvV2OWu0U1dwyFSmU1bJGgPOE3tKitXT74+7o8pFrVP4dLsRTjgJFWZIypZtxcpLkVAUM5KZbiJJjPAA9UhL0xBxIr10fEwGD7TShUEk9AsVHKu/J1LEpRxyXyc5Un05643E/7xWooKKl9IwThQJ8WRRkDCoIjhqBnapIFixoSYIC6r/CnEfCYSV7s/UJdizJ88Tp1w6KVl1XcYZmCAP9sA+OAQ2OAZVcAlqwAEY3INH8AxejAfjyXg13ibRnDGd2QV/YLz/ACjInkY=</latexit><latexit sha1_base64="NZs8dYx2NpEoJR9IS604okjOAXY=">AAACC3icbVC7TsMwFHXKq4RXgZHFokJioUq6UCYqGGBsJUIrNWnluE5r1U6C7SCqKB/Awq+wMABi5QNgY+JXcB8DtBzJ0tE55+r6Hj9mVCrL+jJyC4tLyyv5VXNtfWNzq7C9cy2jRGDi4IhFoukjSRgNiaOoYqQZC4K4z0jDH5yP/MYtEZJG4ZUaxsTjqBfSgGKktNQpFF1JuZnedNyYiLhddiOdhvV2OWu0U1dwyFSmU1bJGgPOE3tKitXT74+7o8pFrVP4dLsRTjgJFWZIypZtxcpLkVAUM5KZbiJJjPAA9UhL0xBxIr10fEwGD7TShUEk9AsVHKu/J1LEpRxyXyc5Un05643E/7xWooKKl9IwThQJ8WRRkDCoIjhqBnapIFixoSYIC6r/CnEfCYSV7s/UJdizJ88Tp1w6KVl1XcYZmCAP9sA+OAQ2OAZVcAlqwAEY3INH8AxejAfjyXg13ibRnDGd2QV/YLz/ACjInkY=</latexit>

(the contribution is                       )

3) The contribution is proportional to
1

Nc
<latexit sha1_base64="XhgbHGws+FreoatN8uoJMuhRrVQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU9kVQb1IURBPUsG1hXYp2TTbhibZNckWyrK/w4uHKl79M978N6YfB60+GHi8N8PMvDDhTBvX/XIKS8srq2vF9dLG5tb2Tnl371HHqSLUJzGPVTPEmnImqW+Y4bSZKIpFyGkjHFxP/MaQKs1i+WBGCQ0E7kkWMYKNlYJ2pDDJvDy765C8U664VXcK9Jd4c1KpXd6cjgGg3il/trsxSQWVhnCsdctzExNkWBlGOM1L7VTTBJMB7tGWpRILqoNsenSOjqzSRVGsbEmDpurPiQwLrUcitJ0Cm75e9Cbif14rNdF5kDGZpIZKMlsUpRyZGE0SQF2mKDF8ZAkmitlbEeljm4OxOZVsCN7iy3+Jf1K9qLr3NowrmKEIB3AIx+DBGdTgFurgA4EneIYxvDpD58V5c95nrQVnPrMPv+B8fANqIZOM</latexit><latexit sha1_base64="ZhNxczL53kVM4iieQPFD52V2Qcg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUC9SFUQ8SAVjC20om+2mXbrZxN1NoYT8jl48qHj17P/w5r9x+3HQ1gcDj/dmmJnnx5wpbdvfVm5hcWl5Jb9aWFvf2Nwqbu88qiiRhLok4pGs+1hRzgR1NdOc1mNJcehzWvN7VyO/1qdSsUg86EFMvRB3BAsYwdpIXjOQmKROlt61SNYqluyyPQaaJ86UlCrn18fDz4vbaqv41WxHJAmp0IRjpRqOHWsvxVIzwmlWaCaKxpj0cIc2DBU4pMpLx0dn6MAobRRE0pTQaKz+nkhxqNQg9E1niHVXzXoj8T+vkejg1EuZiBNNBZksChKOdIRGCaA2k5RoPjAEE8nMrYh0sclBm5wKJgRn9uV54h6Vz8r2vQnjEibIwx7swyE4cAIVuIEquEDgCYbwAq9W33q23qz3SWvOms7swh9YHz8Lh5TF</latexit><latexit sha1_base64="ZhNxczL53kVM4iieQPFD52V2Qcg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUC9SFUQ8SAVjC20om+2mXbrZxN1NoYT8jl48qHj17P/w5r9x+3HQ1gcDj/dmmJnnx5wpbdvfVm5hcWl5Jb9aWFvf2Nwqbu88qiiRhLok4pGs+1hRzgR1NdOc1mNJcehzWvN7VyO/1qdSsUg86EFMvRB3BAsYwdpIXjOQmKROlt61SNYqluyyPQaaJ86UlCrn18fDz4vbaqv41WxHJAmp0IRjpRqOHWsvxVIzwmlWaCaKxpj0cIc2DBU4pMpLx0dn6MAobRRE0pTQaKz+nkhxqNQg9E1niHVXzXoj8T+vkejg1EuZiBNNBZksChKOdIRGCaA2k5RoPjAEE8nMrYh0sclBm5wKJgRn9uV54h6Vz8r2vQnjEibIwx7swyE4cAIVuIEquEDgCYbwAq9W33q23qz3SWvOms7swh9YHz8Lh5TF</latexit>

(all other important terms                        )⇠ 1

N2
c

,
1

N3
c

<latexit sha1_base64="QBYOa2nNHCKg5HmxboHOgNjrcx4=">AAACDHicbZDLSsNAFIZPvNZ6i4orN8EquJCS1IW6K7pxJRWMLTQxTKaTdujkwsxEKCE+gBtfxY0LFcGVD+DOtS/i9LKorT8M/HznHM6c308YFdI0v7WZ2bn5hcXCUnF5ZXVtXd/YvBFxyjGxccxi3vCRIIxGxJZUMtJIOEGhz0jd75736/U7wgWNo2vZS4gbonZEA4qRVMjT9xxBQyfgCGdWnl3eVjycH96PgSMFPL1kls2BjGljjUypWv3Z/gCAmqd/Oa0YpyGJJGZIiKZlJtLNEJcUM5IXnVSQBOEuapOmshEKiXCzwTW5sa9Iywhirl4kjQEdn8hQKEQv9FVniGRHTNb68L9aM5XBiZvRKEklifBwUZAyQ8ZGPxqjRTnBkvWUQZhT9VcDd5BKQqoAiyoEa/LkaWNXyqdl80qFcQZDFWAHduEALDiGKlxADWzA8ABP8AKv2qP2rL1p78PWGW00swV/pH3+AuVqndw=</latexit><latexit sha1_base64="vLkkS2RXpit/AfIv8GmWBoCqO1s=">AAACDHicbZC7TsMwFIadcivlFkBMLBYFiQFVSRmArYKFCRWJ0kpNiBzXaa3aSWQ7SFUUJiYWXoWFAVBXHoAFMfMiuJehFH7J0q/vnKPj8/sxo1JZ1peRm5mdm1/ILxaWlldW18z1jWsZJQKTGo5YJBo+koTRkNQUVYw0YkEQ9xmp+92zQb1+S4SkUXilejFxOWqHNKAYKY08c9eRlDuBQDi1s/Tipuzh7OBuAhxq4JlFq2QNBf8ae2yKlcr3Vv8zuK965ofTinDCSagwQ1I2bStWboqEopiRrOAkksQId1GbNLUNESfSTYfXZHBPkxYMIqFfqOCQTk6kiEvZ477u5Eh15HRtAP+rNRMVHLspDeNEkRCPFgUJgyqCg2hgiwqCFetpg7Cg+q8Qd5BOQukACzoEe/rkv6ZWLp2UrEsdxikYKQ+2wQ7YBzY4AhVwDqqgBjB4AE/gBbwaj8az8Wb0R605YzyzCX7JeP8BN/qfmg==</latexit><latexit sha1_base64="vLkkS2RXpit/AfIv8GmWBoCqO1s=">AAACDHicbZC7TsMwFIadcivlFkBMLBYFiQFVSRmArYKFCRWJ0kpNiBzXaa3aSWQ7SFUUJiYWXoWFAVBXHoAFMfMiuJehFH7J0q/vnKPj8/sxo1JZ1peRm5mdm1/ILxaWlldW18z1jWsZJQKTGo5YJBo+koTRkNQUVYw0YkEQ9xmp+92zQb1+S4SkUXilejFxOWqHNKAYKY08c9eRlDuBQDi1s/Tipuzh7OBuAhxq4JlFq2QNBf8ae2yKlcr3Vv8zuK965ofTinDCSagwQ1I2bStWboqEopiRrOAkksQId1GbNLUNESfSTYfXZHBPkxYMIqFfqOCQTk6kiEvZ477u5Eh15HRtAP+rNRMVHLspDeNEkRCPFgUJgyqCg2hgiwqCFetpg7Cg+q8Qd5BOQukACzoEe/rkv6ZWLp2UrEsdxikYKQ+2wQ7YBzY4AhVwDqqgBjB4AE/gBbwaj8az8Wb0R605YzyzCX7JeP8BN/qfmg==</latexit>

4) The leading power correction to 
TMD factorization can be expressed 
in terms of leading twist distribution 
functions. This is the most important 
observation.



Leading twist distribution functions 

⌦
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The structure of the TMD operator

The structure of Wilson 
lines can be restored by 
gauge rotation
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Leading twist TMD operator is constructed from quark fields only

R. D. Tangerman and P. J. Mulders,  
Phys. Rev. D51 (1995)



Contribution suppressed by color 
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1) Introduce higher twist distribution 
functions

2) The contribution is suppressed as
1
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New class of TMD distribution functions 
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<latexit sha1_base64="82BKIlVZxGLID4un63I+UVisbdw=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFS4iqF3QxjKCZwLJEfY2e8mSvd1jd04IR36EjYWKrf/Hzn/jJrlCow8GHu/NMDMvSqWw6PtfXmlldW19o7xZ2dre2d2r7h88WJ0ZxgOmpTadiFouheIBCpS8kxpOk0jydjS+mfntR26s0OoeJykPEzpUIhaMopPaPY0i4bZfrfl1fw7ylzQKUoMCrX71szfQLEu4Qiaptd2Gn2KYU4OCST6t9DLLU8rGdMi7jirqloT5/NwpOXHKgMTauFJI5urPiZwm1k6SyHUmFEd22ZuJ/3ndDOPLMBcqzZArtlgUZ5KgJrPfyUAYzlBOHKHMCHcrYSNqKEOXUMWF0Fh++S8JzupXdf/uvNa8LtIowxEcwyk04AKacAstCIDBGJ7gBV691Hv23rz3RWvJK2YO4Re8j2/xdY+A</latexit><latexit sha1_base64="82BKIlVZxGLID4un63I+UVisbdw=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFS4iqF3QxjKCZwLJEfY2e8mSvd1jd04IR36EjYWKrf/Hzn/jJrlCow8GHu/NMDMvSqWw6PtfXmlldW19o7xZ2dre2d2r7h88WJ0ZxgOmpTadiFouheIBCpS8kxpOk0jydjS+mfntR26s0OoeJykPEzpUIhaMopPaPY0i4bZfrfl1fw7ylzQKUoMCrX71szfQLEu4Qiaptd2Gn2KYU4OCST6t9DLLU8rGdMi7jirqloT5/NwpOXHKgMTauFJI5urPiZwm1k6SyHUmFEd22ZuJ/3ndDOPLMBcqzZArtlgUZ5KgJrPfyUAYzlBOHKHMCHcrYSNqKEOXUMWF0Fh++S8JzupXdf/uvNa8LtIowxEcwyk04AKacAstCIDBGJ7gBV691Hv23rz3RWvJK2YO4Re8j2/xdY+A</latexit><latexit sha1_base64="82BKIlVZxGLID4un63I+UVisbdw=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFS4iqF3QxjKCZwLJEfY2e8mSvd1jd04IR36EjYWKrf/Hzn/jJrlCow8GHu/NMDMvSqWw6PtfXmlldW19o7xZ2dre2d2r7h88WJ0ZxgOmpTadiFouheIBCpS8kxpOk0jydjS+mfntR26s0OoeJykPEzpUIhaMopPaPY0i4bZfrfl1fw7ylzQKUoMCrX71szfQLEu4Qiaptd2Gn2KYU4OCST6t9DLLU8rGdMi7jirqloT5/NwpOXHKgMTauFJI5urPiZwm1k6SyHUmFEd22ZuJ/3ndDOPLMBcqzZArtlgUZ5KgJrPfyUAYzlBOHKHMCHcrYSNqKEOXUMWF0Fh++S8JzupXdf/uvNa8LtIowxEcwyk04AKacAstCIDBGJ7gBV691Hv23rz3RWvJK2YO4Re8j2/xdY+A</latexit>

The structure of Wilson 
lines can be restored by 
gauge rotation
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htw3
f (↵, k2?) + ih̃tw3

f (↵, k2?)
⇤

<latexit sha1_base64="8M5qqEtI1nb4zfp2cxYntAV6Ut4=">AAADfnichVJbb9MwGE0bLiNc1sEjL94qtFa9kHZIlAekdUiIxyFRNqluIsd1UqvOBduBVZ77L/hjvPFfeMBJOjRaJCxFOT4+57vpCzJGhXTdn7W6fefuvft7D5yHjx4/2W8cPP0s0pxjMsEpS/llgARhNCETSSUjlxknKA4YuQiW74r3i6+EC5omn+QqI7MYRQkNKUbSUP5B7buKYGoUYAQz6p0IDcUXLhUMOcJKaDXUGh5Cmk h4COZXPswIzwrQWxNP9ShELFugXQ8wig5tLbtX7cqjHchQEjECxtcwQFzBTFDtqxKPtW4ZQ3cTvw2T1OTL/CGMUBwjj8IzGsEbrU9bbruw33K7bdBZl7f3JmgH0IKqCvdVz/xCudKea5iijWNT/laAguu6N/mLdPp6DHlZsgOhs367dqhaVgJvWM0sNl0FNJoufBVqT0EeA/ntRLeqqXT/qNsdCiVlc6IW+n/SIuDMbzTdvlsesAsGG9C0Nufcb/yA8xTnMUkkZkiI6cDN5EwhLilmxJSZC5IhvEQRmRqYoJiImSr3R4MXhpmDMOXmSyQo2dsOhWIhVnFglDGSC7H9VpD/epvmMhzNFE2yXJIEV4nCnAGZgmIZwZxygiVbGYAwp6ZWgBfIbJE0K+uYIQy2W94Fk2H/Td/9+Kp5eraZxp713DqyWtbAem2dWh+sc2ti4dqv+lG9U+/aNfvY7tkvK2m9tvE8s/469ug3bOYfXg==</latexit><latexit sha1_base64="8M5qqEtI1nb4zfp2cxYntAV6Ut4=">AAADfnichVJbb9MwGE0bLiNc1sEjL94qtFa9kHZIlAekdUiIxyFRNqluIsd1UqvOBduBVZ77L/hjvPFfeMBJOjRaJCxFOT4+57vpCzJGhXTdn7W6fefuvft7D5yHjx4/2W8cPP0s0pxjMsEpS/llgARhNCETSSUjlxknKA4YuQiW74r3i6+EC5omn+QqI7MYRQkNKUbSUP5B7buKYGoUYAQz6p0IDcUXLhUMOcJKaDXUGh5Cmk h4COZXPswIzwrQWxNP9ShELFugXQ8wig5tLbtX7cqjHchQEjECxtcwQFzBTFDtqxKPtW4ZQ3cTvw2T1OTL/CGMUBwjj8IzGsEbrU9bbruw33K7bdBZl7f3JmgH0IKqCvdVz/xCudKea5iijWNT/laAguu6N/mLdPp6DHlZsgOhs367dqhaVgJvWM0sNl0FNJoufBVqT0EeA/ntRLeqqXT/qNsdCiVlc6IW+n/SIuDMbzTdvlsesAsGG9C0Nufcb/yA8xTnMUkkZkiI6cDN5EwhLilmxJSZC5IhvEQRmRqYoJiImSr3R4MXhpmDMOXmSyQo2dsOhWIhVnFglDGSC7H9VpD/epvmMhzNFE2yXJIEV4nCnAGZgmIZwZxygiVbGYAwp6ZWgBfIbJE0K+uYIQy2W94Fk2H/Td/9+Kp5eraZxp713DqyWtbAem2dWh+sc2ti4dqv+lG9U+/aNfvY7tkvK2m9tvE8s/469ug3bOYfXg==</latexit><latexit sha1_base64="8M5qqEtI1nb4zfp2cxYntAV6Ut4=">AAADfnichVJbb9MwGE0bLiNc1sEjL94qtFa9kHZIlAekdUiIxyFRNqluIsd1UqvOBduBVZ77L/hjvPFfeMBJOjRaJCxFOT4+57vpCzJGhXTdn7W6fefuvft7D5yHjx4/2W8cPP0s0pxjMsEpS/llgARhNCETSSUjlxknKA4YuQiW74r3i6+EC5omn+QqI7MYRQkNKUbSUP5B7buKYGoUYAQz6p0IDcUXLhUMOcJKaDXUGh5Cmk h4COZXPswIzwrQWxNP9ShELFugXQ8wig5tLbtX7cqjHchQEjECxtcwQFzBTFDtqxKPtW4ZQ3cTvw2T1OTL/CGMUBwjj8IzGsEbrU9bbruw33K7bdBZl7f3JmgH0IKqCvdVz/xCudKea5iijWNT/laAguu6N/mLdPp6DHlZsgOhs367dqhaVgJvWM0sNl0FNJoufBVqT0EeA/ntRLeqqXT/qNsdCiVlc6IW+n/SIuDMbzTdvlsesAsGG9C0Nufcb/yA8xTnMUkkZkiI6cDN5EwhLilmxJSZC5IhvEQRmRqYoJiImSr3R4MXhpmDMOXmSyQo2dsOhWIhVnFglDGSC7H9VpD/epvmMhzNFE2yXJIEV4nCnAGZgmIZwZxygiVbGYAwp6ZWgBfIbJE0K+uYIQy2W94Fk2H/Td/9+Kp5eraZxp713DqyWtbAem2dWh+sc2ti4dqv+lG9U+/aNfvY7tkvK2m9tvE8s/469ug3bOYfXg==</latexit>

Higher twist distribution functions

htw3
f (↵, k2?)

<latexit sha1_base64="WkTZZqKBwjqUnITW2K4n7XCkcMA=">AAACBHicbVBNS8NAEN3Ur1q/oh71sFiEClKSKqi3ohePFYwtNGnYbDft0k2y7G6UEnrx4l/x4kHFqz/Cm//GbZuDtj4YeLw3w8y8gDMqlWV9G4WFxaXlleJqaW19Y3PL3N65k0kqMHFwwhLRCpAkjMbEUVQx0uKCoChgpBkMrsZ+854ISZP4Vg058SLUi2lIMVJa8s39fidTDycjP6y4iPE+OoaDTs13ORH8yDfLVtWaAM4TOydlkKPhm19uN8FpRGKFGZKybVtceRkSimJGRiU3lYQjPEA90tY0RhGRXjb5YgQPtdKFYSJ0xQpO1N8TGYqkHEaB7oyQ6stZbyz+57VTFZ57GY15qkiMp4vClEGVwHEksEsFwYoNNUFYUH0rxH0kEFY6uJIOwZ59eZ44tepF1bo5Ldcv8zSKYA8cgAqwwRmog2vQAA7A4BE8g1fwZjwZL8a78TFtLRj5zC74A+PzB738l6M=</latexit><latexit sha1_base64="WkTZZqKBwjqUnITW2K4n7XCkcMA=">AAACBHicbVBNS8NAEN3Ur1q/oh71sFiEClKSKqi3ohePFYwtNGnYbDft0k2y7G6UEnrx4l/x4kHFqz/Cm//GbZuDtj4YeLw3w8y8gDMqlWV9G4WFxaXlleJqaW19Y3PL3N65k0kqMHFwwhLRCpAkjMbEUVQx0uKCoChgpBkMrsZ+854ISZP4Vg058SLUi2lIMVJa8s39fidTDycjP6y4iPE+OoaDTs13ORH8yDfLVtWaAM4TOydlkKPhm19uN8FpRGKFGZKybVtceRkSimJGRiU3lYQjPEA90tY0RhGRXjb5YgQPtdKFYSJ0xQpO1N8TGYqkHEaB7oyQ6stZbyz+57VTFZ57GY15qkiMp4vClEGVwHEksEsFwYoNNUFYUH0rxH0kEFY6uJIOwZ59eZ44tepF1bo5Ldcv8zSKYA8cgAqwwRmog2vQAA7A4BE8g1fwZjwZL8a78TFtLRj5zC74A+PzB738l6M=</latexit><latexit sha1_base64="WkTZZqKBwjqUnITW2K4n7XCkcMA=">AAACBHicbVBNS8NAEN3Ur1q/oh71sFiEClKSKqi3ohePFYwtNGnYbDft0k2y7G6UEnrx4l/x4kHFqz/Cm//GbZuDtj4YeLw3w8y8gDMqlWV9G4WFxaXlleJqaW19Y3PL3N65k0kqMHFwwhLRCpAkjMbEUVQx0uKCoChgpBkMrsZ+854ISZP4Vg058SLUi2lIMVJa8s39fidTDycjP6y4iPE+OoaDTs13ORH8yDfLVtWaAM4TOydlkKPhm19uN8FpRGKFGZKybVtceRkSimJGRiU3lYQjPEA90tY0RhGRXjb5YgQPtdKFYSJ0xQpO1N8TGYqkHEaB7oyQ6stZbyz+57VTFZ57GY15qkiMp4vClEGVwHEksEsFwYoNNUFYUH0rxH0kEFY6uJIOwZ59eZ44tepF1bo5Ldcv8zSKYA8cgAqwwRmog2vQAA7A4BE8g1fwZjwZL8a78TFtLRj5zC74A+PzB738l6M=</latexit>

h̃tw3
f (↵, k2?)

<latexit sha1_base64="z2EtJXAv1HsciYEUl7AXMXgKzqw=">AAACDHicbVDLSgNBEJyN7/iKevQyGAUFCZsoqDfRi8cIRoVsXGYnvWbI7O4w06uEZX/Ai7/ixYOKVz/Am3/j5HFQY0FDUdVNd1egpDDoul9OYWJyanpmdq44v7C4tFxaWb00Sao5NHgiE30dMANSxNBAgRKulQYWBRKugu5p37+6A21EEl9gT0ErYrexCAVnaCW/tOmhkG3IOvlNhvd7uR9ue0yqDtul3Zua7ynQascvld2KOwAdJ9URKZMR6n7p02snPI0gRi6ZMc2qq7CVMY2CS8iLXmpAMd5lt9C0NGYRmFY2+CanW1Zp0zDRtmKkA/XnRMYiY3pRYDsjhh3z1+uL/3nNFMPDViZilSLEfLgoTCXFhPajoW2hgaPsWcK4FvZWyjtMM442wKINofr35XHSqFWOKu75fvn4ZJTGLFknG2SbVMkBOSZnpE4ahJMH8kReyKvz6Dw7b877sLXgjGbWyC84H992DJtZ</latexit><latexit sha1_base64="z2EtJXAv1HsciYEUl7AXMXgKzqw=">AAACDHicbVDLSgNBEJyN7/iKevQyGAUFCZsoqDfRi8cIRoVsXGYnvWbI7O4w06uEZX/Ai7/ixYOKVz/Am3/j5HFQY0FDUdVNd1egpDDoul9OYWJyanpmdq44v7C4tFxaWb00Sao5NHgiE30dMANSxNBAgRKulQYWBRKugu5p37+6A21EEl9gT0ErYrexCAVnaCW/tOmhkG3IOvlNhvd7uR9ue0yqDtul3Zua7ynQascvld2KOwAdJ9URKZMR6n7p02snPI0gRi6ZMc2qq7CVMY2CS8iLXmpAMd5lt9C0NGYRmFY2+CanW1Zp0zDRtmKkA/XnRMYiY3pRYDsjhh3z1+uL/3nNFMPDViZilSLEfLgoTCXFhPajoW2hgaPsWcK4FvZWyjtMM442wKINofr35XHSqFWOKu75fvn4ZJTGLFknG2SbVMkBOSZnpE4ahJMH8kReyKvz6Dw7b877sLXgjGbWyC84H992DJtZ</latexit><latexit sha1_base64="z2EtJXAv1HsciYEUl7AXMXgKzqw=">AAACDHicbVDLSgNBEJyN7/iKevQyGAUFCZsoqDfRi8cIRoVsXGYnvWbI7O4w06uEZX/Ai7/ixYOKVz/Am3/j5HFQY0FDUdVNd1egpDDoul9OYWJyanpmdq44v7C4tFxaWb00Sao5NHgiE30dMANSxNBAgRKulQYWBRKugu5p37+6A21EEl9gT0ErYrexCAVnaCW/tOmhkG3IOvlNhvd7uR9ue0yqDtul3Zua7ynQascvld2KOwAdJ9URKZMR6n7p02snPI0gRi6ZMc2qq7CVMY2CS8iLXmpAMd5lt9C0NGYRmFY2+CanW1Zp0zDRtmKkA/XnRMYiY3pRYDsjhh3z1+uL/3nNFMPDViZilSLEfLgoTCXFhPajoW2hgaPsWcK4FvZWyjtMM442wKINofr35XHSqFWOKu75fvn4ZJTGLFknG2SbVMkBOSZnpE4ahJMH8kReyKvz6Dw7b877sLXgjGbWyC84H992DJtZ</latexit>

h̃tw3
f (�, k2?)

<latexit sha1_base64="CanlOaOQgl6YFZ/8HZOj+ADWQiM=">AAACC3icbVDLSgNBEJz1GeMr6tHLYBAiSNhEQb0FvXiMYEwgm4TZSW8yZPbBTK8Slv0AL/6KFw8qXv0Bb/6Nk8dBEwsGiqpqerrcSAqNtv1tLSwuLa+sZtay6xubW9u5nd07HcaKQ42HMlQNl2mQIoAaCpTQiBQw35VQdwdXI79+D0qLMLjFYQQtn/UC4QnO0EidXN5BIbuQ9NN2gg8naccrOC4gO6aDdrnjRKCiI5Oyi/YYdJ6UpiRPpqh2cl9ON+SxDwFyybRuluwIWwlTKLiENOvEGiLGB6wHTUMD5oNuJeNjUnpolC71QmVegHSs/p5ImK/10HdN0mfY17PeSPzPa8bonbcSEUQxQsAni7xYUgzpqBnaFQo4yqEhjCth/kp5nynG0fSXNSWUZk+eJ7Vy8aJo35zmK5fTNjJknxyQAimRM1Ih16RKaoSTR/JMXsmb9WS9WO/WxyS6YE1n9sgfWJ8/okqa5Q==</latexit><latexit sha1_base64="CanlOaOQgl6YFZ/8HZOj+ADWQiM=">AAACC3icbVDLSgNBEJz1GeMr6tHLYBAiSNhEQb0FvXiMYEwgm4TZSW8yZPbBTK8Slv0AL/6KFw8qXv0Bb/6Nk8dBEwsGiqpqerrcSAqNtv1tLSwuLa+sZtay6xubW9u5nd07HcaKQ42HMlQNl2mQIoAaCpTQiBQw35VQdwdXI79+D0qLMLjFYQQtn/UC4QnO0EidXN5BIbuQ9NN2gg8naccrOC4gO6aDdrnjRKCiI5Oyi/YYdJ6UpiRPpqh2cl9ON+SxDwFyybRuluwIWwlTKLiENOvEGiLGB6wHTUMD5oNuJeNjUnpolC71QmVegHSs/p5ImK/10HdN0mfY17PeSPzPa8bonbcSEUQxQsAni7xYUgzpqBnaFQo4yqEhjCth/kp5nynG0fSXNSWUZk+eJ7Vy8aJo35zmK5fTNjJknxyQAimRM1Ih16RKaoSTR/JMXsmb9WS9WO/WxyS6YE1n9sgfWJ8/okqa5Q==</latexit><latexit sha1_base64="CanlOaOQgl6YFZ/8HZOj+ADWQiM=">AAACC3icbVDLSgNBEJz1GeMr6tHLYBAiSNhEQb0FvXiMYEwgm4TZSW8yZPbBTK8Slv0AL/6KFw8qXv0Bb/6Nk8dBEwsGiqpqerrcSAqNtv1tLSwuLa+sZtay6xubW9u5nd07HcaKQ42HMlQNl2mQIoAaCpTQiBQw35VQdwdXI79+D0qLMLjFYQQtn/UC4QnO0EidXN5BIbuQ9NN2gg8naccrOC4gO6aDdrnjRKCiI5Oyi/YYdJ6UpiRPpqh2cl9ON+SxDwFyybRuluwIWwlTKLiENOvEGiLGB6wHTUMD5oNuJeNjUnpolC71QmVegHSs/p5ImK/10HdN0mfY17PeSPzPa8bonbcSEUQxQsAni7xYUgzpqBnaFQo4yqEhjCth/kp5nynG0fSXNSWUZk+eJ7Vy8aJo35zmK5fTNjJknxyQAimRM1Ih16RKaoSTR/JMXsmb9WS9WO/WxyS6YE1n9sgfWJ8/okqa5Q==</latexit>

htw3
f (�, k2?)

<latexit sha1_base64="FborKEZ3+GMNsE40S3kJ4O2qHyU=">AAACA3icbVDJSgNBEO2JW4xb1GMujUGIIGESBfUW9OIxgjGBLENPpyZp0rPQXaOEIQcv/ooXDype/Qlv/o2d5aCJDwoe71VRVc+NpNBo299Waml5ZXUtvZ7Z2Nza3snu7t3pMFYcajyUoWq4TIMUAdRQoIRGpID5roS6O7ga+/V7UFqEwS0OI2j7rBcIT3CGRnKyuX4nwYeTkeMVWi4gO6aDTtlpRaCiIyebt4v2BHSRlGYkT2aoOtmvVjfksQ8Bcsm0bpbsCNsJUyi4hFGmFWuIGB+wHjQNDZgPup1MnhjRQ6N0qRcqUwHSifp7ImG+1kPfNZ0+w76e98bif14zRu+8nYggihECPl3kxZJiSMeJ0K5QwFEODWFcCXMr5X2mGEeTW8aEUJp/eZHUysWLon1zmq9cztJIkxw5IAVSImekQq5JldQIJ4/kmbySN+vJerHerY9pa8qazeyTP7A+fwDtsJcv</latexit><latexit sha1_base64="FborKEZ3+GMNsE40S3kJ4O2qHyU=">AAACA3icbVDJSgNBEO2JW4xb1GMujUGIIGESBfUW9OIxgjGBLENPpyZp0rPQXaOEIQcv/ooXDype/Qlv/o2d5aCJDwoe71VRVc+NpNBo299Waml5ZXUtvZ7Z2Nza3snu7t3pMFYcajyUoWq4TIMUAdRQoIRGpID5roS6O7ga+/V7UFqEwS0OI2j7rBcIT3CGRnKyuX4nwYeTkeMVWi4gO6aDTtlpRaCiIyebt4v2BHSRlGYkT2aoOtmvVjfksQ8Bcsm0bpbsCNsJUyi4hFGmFWuIGB+wHjQNDZgPup1MnhjRQ6N0qRcqUwHSifp7ImG+1kPfNZ0+w76e98bif14zRu+8nYggihECPl3kxZJiSMeJ0K5QwFEODWFcCXMr5X2mGEeTW8aEUJp/eZHUysWLon1zmq9cztJIkxw5IAVSImekQq5JldQIJ4/kmbySN+vJerHerY9pa8qazeyTP7A+fwDtsJcv</latexit><latexit sha1_base64="FborKEZ3+GMNsE40S3kJ4O2qHyU=">AAACA3icbVDJSgNBEO2JW4xb1GMujUGIIGESBfUW9OIxgjGBLENPpyZp0rPQXaOEIQcv/ooXDype/Qlv/o2d5aCJDwoe71VRVc+NpNBo299Waml5ZXUtvZ7Z2Nza3snu7t3pMFYcajyUoWq4TIMUAdRQoIRGpID5roS6O7ga+/V7UFqEwS0OI2j7rBcIT3CGRnKyuX4nwYeTkeMVWi4gO6aDTtlpRaCiIyebt4v2BHSRlGYkT2aoOtmvVjfksQ8Bcsm0bpbsCNsJUyi4hFGmFWuIGB+wHjQNDZgPup1MnhjRQ6N0qRcqUwHSifp7ImG+1kPfNZ0+w76e98bif14zRu+8nYggihECPl3kxZJiSMeJ0K5QwFEODWFcCXMr5X2mGEeTW8aEUJp/eZHUysWLon1zmq9cztJIkxw5IAVSImekQq5JldQIJ4/kmbySN+vJerHerY9pa8qazeyTP7A+fwDtsJcv</latexit>



Contribution with gluon exchanges
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<latexit sha1_base64="RtXSyKOH85Cv2flchJU5WgBTaKo="></latexit><latexit sha1_base64="yk7l2vQrG3MYFqBlWbW1dj9GCnU="></latexit><latexit sha1_base64="yk7l2vQrG3MYFqBlWbW1dj9GCnU="></latexit>

The contribution is suppressed as
1

N2
c
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The TMD operator is 
constructed from quark 
and gluon fields



Power correction to TMD factorization
leading twist contribution

leading power correction

power correction 
suppressed bypower correction (gluon 

contribution) suppressed by 1/Nc
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Estimations
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perturbative tails of TMDs:

Leading order power 
correction: relative weight of the 

power correction

Power corrections are important 
in the region where transverse 
momentum is not too small

J. Zhou, F. Yuan and Z.-T. 
Liang, Phys. Rev. D78 (2008)
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1) We calculated leading power correction to 
TMD factorization in Z boson production

2) We calculated hadronic tensor at the tree level 
using solution of the equations of motion

m2/s
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3) We constructed solution of the equations of 
motion by expansion in parameter 

4) We found leading contribution in 
kinematic limit s � Q2 � Q2

?
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5) We found that the leading term can 
be expressed in terms of leading twist 
distribution functions

I. Balitsky and A.T., JHEP 07 (2017); 
hep-ph/1712.09389


