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The Fall Meeting will reprise the highly successful 
first four joint meetings of the Division of Nuclear 
Physics (DNP) of the American Physical Society 
(APS) and the experimental and theoretical nuclear 
divisions of the Physical Society of Japan (JPS). The 
previous bilateral meetings in 2001, 2005, 2009, and 
2014 were a resounding success, drawing between 
800 and 1200 participants from Japan and North 
America. This year’s meeting will be held once again 
at the Hilton Waikoloa Village on the Big Island of 
Hawaii on the dates of 23-27 October 2018. 

It is our intent that Hawaii 2018 (HAW18) will serve 
as a meeting ground to foster cooperation, collabora-
tion, and the exchange of ideas among nuclear sci-
entists from Japan, the U.S., and other Pacific Rim 
countries. Moreover, the meeting will provide an 
unusual opportunity for students from Japan and the 
U.S. to meet, interact, and discuss their visions of ca-
reers in nuclear physics. Finally, it is our hope that 
Hawaii 2018 will be every bit as successful as Hawaii 
2014, Hawaii 2009, Hawaii 2005, which occurred 
during the 2005 World Year of Physics, and the initial 
Hawaii 2001. 

All conference functions and sessions will be held in 
the Hilton Waikoloa Village, located on the Kohala 
Coast of the Big Island of Hawaii, a 20-minute drive 
north of Kona. The elegant Hilton Waikoloa Village 
sits on 62 ocean-front acres offering amenities suited 
to any taste. These include award-winning dining (in-
cluding European and Asian restaurants), world-class 
shopping, and an array of activities ranging from golf 
and tennis to an interactive dolphin program in the 
Village’s private lagoon. The hotel offers multilingual 
guest relations staff, a multiple pool system, snorkel-

ing in the resort lagoon, Hawaiian cultural programs, 
an extensive Asian art collection, and more. 

The Waikoloa Village is located about 30 km north 
from the Kona International Airport. There are non-
stop flights to Kona from the U.S. mainland and from 
Japan. Shuttle service to the hotel from the airport 
is available by SpeediShuttle (www.speedishuttle.
com), and the airport is serviced by the major rental 
car companies. National Car Rental has a branch at 
the hotel.

The 5th Joint Meeting is the third in the series to occur 
on Hawaii’s biggest island. The Island of Hawaii is the 
largest island in the Hawaiian chain, with an area twice 
that of all the other Hawaiian Islands combined, and 
is consequently known as “The Big Island.” It is as 
diverse as it is large, with astonishingly unique natu-
ral wonders including active volcanoes, rain forests, 
colorful beaches and coffee plantations. The Big Is-
land is home to 1,660 species of flowering plants and 
45 species of birds found nowhere else on the planet. 
The nearby summit of Mauna Kea, home to the Keck 
and Subaru telescopes (among others), offers astron-
omers some of the best viewing conditions on Earth. 
Waikoloa is 160 km by air from the active volcano, 
so that the eruption has little effect in Waikoloa.

HAW18 will be a five-day meeting. Workshops will 
be held on 23 October (Tuesday), preceding the ple-
nary session and traditional scientific sessions sched-
uled for 24-27 October. The Workshops will be fol-
lowed that evening by a welcome reception on the 
Lagoon Lanai.

The plenary session on Wednesday morning will open 
the main meeting and will highlight the nuclear phys-
ics of Japan and the U.S. Parallel scientific sessions 
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Abstract. We employ the Polyakov world-line path-integral version of QCD to identify and resum at leading
perturbative order enhanced radiative gluon contributions to the Drell–Yan type (qq̄ pair annihilation)
cross-sections. We emphasize that this is the first time that world-line techniques are applied to cross-sec-
tion calculations.

1 Introduction

The path, rather than the functional, integral casting of
a relativistic quantum system has a long history, going
back to Fock [1], Feynman [2], and Schwinger [3]. In the
course of time it has received substantial contributions
from several authors (see, e.g., [4–9] to name just a few).
However, it was not realized until recent developments in
string theory in the context of effective actions (see [10–
12], and [13] for a recent review) that first-quantization
methodologies in high energy theory can compete with
second-quantization ones. Of particular interest to us here
is the Polyakov world-line path integral [14], which em-
ploys world-line paths weighted by a spin factor with the
aim to describe the propagation of particle-like entities in
Euclidean space-time. In fact, Polyakov’s intention was
to use this construction as a simple prototype for dis-
cussing string quantization. Hence, for his purposes it was
sufficient to consider the simple case of a free, spin-1/2
particle-like entity. Motivated by this, two of the present
authors [15] explored the possibility of transcribing the
matter, spin-1/2, field sector of a gauge theory into a
Polyakov world-line path-integral form. In these works, it
was established, for both Abelian and non-Abelian gauge
systems, that this is, indeed, possible with the spin factor
making explicitly its entrance in the resulting expression,
while the dynamics enters through a Wilson line (loop)
factor defined on each given path.

Due to the Gaussian character (with respect to the
Dirac fields) of the fermionic sector of physically relevant
gauge-field theories, the aforementioned transcription into
a Polyakov world-line path integral refers to the full sys-
tem. This means that one’s way of thinking should be

a e-mail: akaranik@cc.uoa.gr
b e-mail: cktorid@cc.uoa.gr
c e-mail: stefanis@tp2.ruhr-uni-bochum.de

readjusted to the idea that the second-quantization for-
malism, associated with the field theoretical mode of de-
scription, can be replaced by a new, but equivalent, struc-
ture that is based on space-time path integrals. The quan-
tities of central importance defined on these paths are then
the spin factor and the Wilson line (loop), the latter be-
coming an indigenous element of the theory, as it enters
at the level of its definition.

In a number of papers – see, for instance, [6,15–17]
– we have employed the path-integral casting of either
QED or QCD, to study infra-red (IR) factorization and
the ensuing behavior of Green’s functions and amplitudes
in a resummed perturbative context at the two-, three-
and four-point function level. Roughly speaking, the afore-
mentioned isolation of the long-distance physics in these
theories emerges through the ability to identify a special
set of space-time paths having a very simple geometri-
cal profile which is shared, in a restricted (but directly
relevant to the physics of the process) neighborhood, by
each and every contour entering the path integral. In a
Euclidean space-time context, the single (multiplicative)
renormalization constant, carried by this special family of
paths, automatically factorizes out [18] their contribution
to amplitudes/cross-sections, given that it also accompa-
nies the rest of the paths. The more complex geometrical
structure of the latter, simply implicates additional ul-
traviolet (UV) singularities which can be absorbed into
conventional wave-function and coupling-constant renor-
malizations. This clean, geometrically based, argument,
which singularly underlines the world-line description, will
be further elucidated through the main exposition in the
sections to follow. Minkowski space subtleties, associated
with the light cone, which are encountered in the particu-
lar processes under study, will require separate attention.

Perhaps the most important accomplishment of this
paper is that it extends world-line techniques to cross-sec-
tion calculations for the first time. To be sure, the situ-
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4 Resummation of enhanced contributions
from virtual gluons

The family of world-line paths to which the considera-
tions in the previous section refer was used in order to
deal with all (virtual) single-gluon exchanges, consistent
with the simple geometrical configuration of two constant
four-velocities making a fixed angle γ between them (in
Euclidean formulation). Among these gluons there will be
“hard” ones (upper limit Q) and “soft” ones (lower limit
set by λ̄). What is debited to the former and what to the
latter group of gluons is, of course, relative. It is precisely
the role of the renormalization scale µ, entering through
the need to face UV divergences arising even for the re-
stricted family of paths, to provide the dividing line. The
corresponding renormalization-group equation reflects the
fact that the scale µ is arbitrary and that physical results
do not depend on it. A straightforward application of this
fact will enable us to resum the enhanced, virtual-gluon
contribution to the amplitude in leading logarithmic or-
der, as well as to obtain a bona-fide correction term.

To bring the above discussion into a concrete form,
let us first consider a separation, good to order 1/Q2, of
the cusp contribution, which can be factorized from the
amplitude UC , entering (7), on the basis of what has been
determined so far. Hence, we write

UC = UC,cusp

(

Q2

m2 ,
µ2

λ̄2

)

ÛC

(

Q2

µ2 ,
µ2

λ̄2

)

+ O
(

1
Q2

)

,

(26)
with

U (2)
C,cusp = 1 − αs

2π
CF (γ coth γ − 1) ln

(

µ2

λ̄2

)

, (27)

where we have normalized UC,cusp to unity for γ → 0. The
designation “cusp”, above, refers to that factor of the soft
sector, which recognizes the angle γ. The factor ÛC , on the
other hand, includes both: (i) soft contributions – related
to the dependence on the quantity µ2/λ̄2 – and (ii) hard
ones – depending on the quantity Q2/µ2.

It is convenient to take the logarithmic derivative of
(26) with respect to Q2:

d
d lnQ2 lnUC =

d
d lnQ2 lnUC,cusp +

d
d lnQ2 ln ÛC

+ O
(

1
Q2

)

. (28)

The µ-independence of physical results leads to the
renormalization-group equation whose ultimate justifica-
tion has to do with the multiplicative renormalization of
the soft (cusp-angle dependent) factor. Indeed, the latter
is detached from collinear emission and totally complies
with the Euclidean space-time properties of Wilson loops
for which the results of [18] fully apply. Specifically, we
write

d
d lnµ

d
d lnQ2 ln ÛC = − d

d lnµ

d
d lnQ2 lnUC,cusp

= Γcusp(αs), (29)

with Γcusp to be read off from (20)–(22) and (12):

Γcusp(αs) =
αs

π
CF + O(α2

s ). (30)

From the second leg of (29), one obtains

d
d lnQ2 lnUC,cusp = −

∫ µ2

λ̄2

dt

2t
Γcusp [αs(t)] , (31)

which, in turn, gives

d
d lnQ2 ln ÛC = −

∫ Q2

µ2

dt

2t
Γcusp [αs(t)] + Γ

[

αs(Q2)
]

,

(32)
where we have defined

1
2
Γ
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d lnQ2 ln ÛC
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)
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Combining the last three equations, we have

d
d lnQ2 lnUC = −
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where, in terms of lnUC , we write
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To second order we have

Γ (2) [αs(Q2)
]

=
3
2

CF

π
αs(Q2) + O(α2

s ). (37)

Gathering our findings, we obtain our final, resummed re-
sult corresponding to the contour C. It reads

UC = exp

{

−
∫ Q2

λ̄2

dt

2t

[

ln
Q2

t
Γcusp(αs(t)) − Γ (αs(t))

]

}

×UC,0 (αs(Q2)). (38)

One notes that the second (“correction”) term in the
square brackets is associated with collinear emission (cf.
(36)). Finally, the factor UC,0 (αs(Q2)) represents input
from initial conditions at the QCD level. Clearly, the
conjugate-contour term U†(C̄z′

) can be treated in a com-
pletely analogous fashion.



ment of the gluon helicity distribution,
∫ 0.01
0.0001 dx∆g(x,Q2), at Q2 = 10 GeV2, again
compared to the present “DSSV+” estimate,
which is based on the analysis of Ref. [53, 54]
complemented with recent data [27, 43] from
CERN. Again, the impact of EIC data is ev-
ident. One also observes the importance of

high energies. For instance, running at the
highest energy clearly constrains the small-x
region much better. Overall, the EIC data
greatly improves the χ2 profile, even more
so when all data (stage-I and stage-II) in
Fig. 2.6 are included.
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Figure 2.8: Left: Uncertainty bands on helicity parton distributions, presently (light bands) and
with EIC data (darker bands), using projected inclusive and semi-inclusive EIC data sets (see
text). Note that for this analysis only data with x ≥ 10−3 were used, for which Q2 ≥ 2.5 GeV2.
Right: χ2 profiles for the truncated x integral of ∆g over the region 10−4 ≤ x ≤ 10−2 with
and without including the generated EIC pseudo-data in the fit. Results are shown for three
different EIC center-of-mass energies.

The light shaded area in Fig. 2.9 dis-
plays the present accuracies of the integrals
of ∆Σ and ∆g over 0.001 ≤ x ≤ 1, along
with their correlations. The inner area rep-
resents the improvement to be obtained from
the EIC, based on the global analysis studies
with pseudo-data described above. The re-
sult clearly highlights the power of an EIC in
mapping out nucleon helicity structure. The
anticipated kinematic range and precision of
EIC data will give unprecedented insight into
the spin contributions Sq and Sg. Their mea-
surements, by subtracting from the total pro-
ton spin 1/2, will provide stringent and inde-
pendent constraints on the total contribution
of quark and gluon orbital momenta, Lq+Lg.

Besides polarized proton beams, the
EIC design envisions beams of polarized
deuterons or helium-3. The neutron’s
g1(x,Q2) can thus be determined, potentially
with a precision that is comparable to the
data on g1(x,Q2) of the proton. The differ-
ence of the moments of proton and neutron
g1(x,Q2) allows a test of the fundamental
sum rule by Bjorken [68]. The data from
polarized fixed target experiments have veri-
fied the sum rule to a precision of about 10%
of its value. The extended kinematic range
and improved precision of EIC data allow for
more stringent tests of this sum rule, as well
as its corrections, to an accuracy that is cur-
rently anticipated to be driven mostly by ad-
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Structure functions at small-x
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i)    Measuring the strong coupling with Jets
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TMD factorization

J.C. Collins, D.E. Soper and G. Sterman, 
Phys. Lett. B 109 (1982) 388; 
J.C. Collins, D.E. Soper and G.F. Sterman, 
Nucl. Phys. B 250 (1985) 199; 
G.T. Bodwin, Phys. Rev. D 31 (1985) 10; 
X.-d. Ji, J.-p. Ma and F. Yuan, Phys. Rev. D 
71 (2005) 034005; 
M.G. Echevarria, A. Idilbi and I. Scimemi, 
JHEP 07 (2012) 002

!

!

!

To obtain factorization we have to 
neglect any transverse momenta in 
the diagram

The problem becomes two dimensional



Kinematic modes
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p1
<latexit sha1_base64="6JFOqHefeNydYefnfPoC0VNzD6k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsJ+3SzSbsboQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T941EmmGPosEYlqh1Sj4BJ9w43AdqqQxqHAVji6mfqtJ1SaJ/LBjFMMYjqQPOKMGivdpz2vV625dXcGsky8gtSgQLNX/er2E5bFKA0TVOuO56YmyKkynA mcVLqZxpSyER1gx1JJY9RBPjt1Qk6s0idRomxJQ2bq74mcxlqP49B2xtQM9aI3Ff/zOpmJLoOcyzQzKNl8UZQJYhIy/Zv0uUJmxNgSyhS3txI2pIoyY9Op2BC8xZeXiX9Wv6q7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBgN4hld4c4Tz4rw7H/PWklPMHMIfOJ8/bPuNaw==</latexit><latexit sha1_base64="6JFOqHefeNydYefnfPoC0VNzD6k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsJ+3SzSbsboQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T941EmmGPosEYlqh1Sj4BJ9w43AdqqQxqHAVji6mfqtJ1SaJ/LBjFMMYjqQPOKMGivdpz2vV625dXcGsky8gtSgQLNX/er2E5bFKA0TVOuO56YmyKkynA mcVLqZxpSyER1gx1JJY9RBPjt1Qk6s0idRomxJQ2bq74mcxlqP49B2xtQM9aI3Ff/zOpmJLoOcyzQzKNl8UZQJYhIy/Zv0uUJmxNgSyhS3txI2pIoyY9Op2BC8xZeXiX9Wv6q7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBgN4hld4c4Tz4rw7H/PWklPMHMIfOJ8/bPuNaw==</latexit><latexit sha1_base64="6JFOqHefeNydYefnfPoC0VNzD6k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsJ+3SzSbsboQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T941EmmGPosEYlqh1Sj4BJ9w43AdqqQxqHAVji6mfqtJ1SaJ/LBjFMMYjqQPOKMGivdpz2vV625dXcGsky8gtSgQLNX/er2E5bFKA0TVOuO56YmyKkynA mcVLqZxpSyER1gx1JJY9RBPjt1Qk6s0idRomxJQ2bq74mcxlqP49B2xtQM9aI3Ff/zOpmJLoOcyzQzKNl8UZQJYhIy/Zv0uUJmxNgSyhS3txI2pIoyY9Op2BC8xZeXiX9Wv6q7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBgN4hld4c4Tz4rw7H/PWklPMHMIfOJ8/bPuNaw==</latexit>

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>



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

�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>

p = ↵p1 + �p2 + p?

C(x)
The field we measure in a 
scattering reaction



Large component of the background field

⌦ =
1

2
[x+,�1][x�,�1] +

1

2
[x�,�1][x+,�1] + . . .

The gauge matrix satisfies boundary 
conditions:

⌦(x)
x+!�1

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

𝒜μ = Ωi∂μΩ†

First few orders of the 
gauge matrix

B�(x+) ⇠
p
s

<latexit sha1_base64="brsDjbxPQsZ7V2N+whKNxgzzhZo="></latexit><latexit sha1_base64="3N5p8AU+dKOaP7TmyI9c6I8L1tQ="></latexit><latexit sha1_base64="3N5p8AU+dKOaP7TmyI9c6I8L1tQ="></latexit><latexit sha1_base64="Z1IwXGeciYA0NxjbzARdjTWFbTs="></latexit>

A+(x�) ⇠
p
s

<latexit sha1_base64="/RpMSnCmk6qBE48mhLsDC6OA3Kg="></latexit><latexit sha1_base64="wyeISSjhRkmkfqjl4HG90q3tDY4="></latexit><latexit sha1_base64="wyeISSjhRkmkfqjl4HG90q3tDY4="></latexit><latexit sha1_base64="vwGtyKtdxh9l2c/jP0T4qOVtQAk="></latexit>

⌦(x)
x�!�1

= [x+,�1]B�
<latexit sha1_base64="+MSlAKmth7Ktyl16Eg4lCU5CAog="></latexit><latexit sha1_base64="+MSlAKmth7Ktyl16Eg4lCU5CAog="></latexit><latexit sha1_base64="+MSlAKmth7Ktyl16Eg4lCU5CAog="></latexit><latexit sha1_base64="+MSlAKmth7Ktyl16Eg4lCU5CAog="></latexit>



Large component of the background field

The gauge matrix satisfies boundary 
conditions:

⌦(x)
x+!�1

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

B�(x+) ⇠
p
s

<latexit sha1_base64="brsDjbxPQsZ7V2N+whKNxgzzhZo="></latexit><latexit sha1_base64="3N5p8AU+dKOaP7TmyI9c6I8L1tQ="></latexit><latexit sha1_base64="3N5p8AU+dKOaP7TmyI9c6I8L1tQ="></latexit><latexit sha1_base64="Z1IwXGeciYA0NxjbzARdjTWFbTs="></latexit>

A+(x�) ⇠
p
s

<latexit sha1_base64="/RpMSnCmk6qBE48mhLsDC6OA3Kg="></latexit><latexit sha1_base64="wyeISSjhRkmkfqjl4HG90q3tDY4="></latexit><latexit sha1_base64="wyeISSjhRkmkfqjl4HG90q3tDY4="></latexit><latexit sha1_base64="vwGtyKtdxh9l2c/jP0T4qOVtQAk="></latexit>

⌦(x)
x�!�1

= [x+,�1]B�
<latexit sha1_base64="+MSlAKmth7Ktyl16Eg4lCU5CAog="></latexit><latexit sha1_base64="+MSlAKmth7Ktyl16Eg4lCU5CAog="></latexit><latexit sha1_base64="+MSlAKmth7Ktyl16Eg4lCU5CAog="></latexit><latexit sha1_base64="+MSlAKmth7Ktyl16Eg4lCU5CAog="></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>

 Ā(x�) = [�1, x�]
A+ A(x�)

<latexit sha1_base64="EsFzw3RqOkIFLKn8jDCUuLKEzAs="></latexit><latexit sha1_base64="EsFzw3RqOkIFLKn8jDCUuLKEzAs="></latexit><latexit sha1_base64="EsFzw3RqOkIFLKn8jDCUuLKEzAs="></latexit><latexit sha1_base64="EsFzw3RqOkIFLKn8jDCUuLKEzAs="></latexit>

 Ā(x�) = ⌦† A(x�)
<latexit sha1_base64="6dVliBhH7TwT2eSNCABOR9hv1ig="></latexit><latexit sha1_base64="6dVliBhH7TwT2eSNCABOR9hv1ig="></latexit><latexit sha1_base64="6dVliBhH7TwT2eSNCABOR9hv1ig="></latexit><latexit sha1_base64="6dVliBhH7TwT2eSNCABOR9hv1ig="></latexit>

 A(x�)
<latexit sha1_base64="6Z6sEmi+MkVXPwtPScFpnRYhRY0="></latexit><latexit sha1_base64="6Z6sEmi+MkVXPwtPScFpnRYhRY0="></latexit><latexit sha1_base64="6Z6sEmi+MkVXPwtPScFpnRYhRY0="></latexit><latexit sha1_base64="6Z6sEmi+MkVXPwtPScFpnRYhRY0="></latexit>



TMD vs. collinear factorization

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="vzqsA6Vimj3Xx+rhH9S7cH+nTY4="></latexit><latexit sha1_base64="vzqsA6Vimj3Xx+rhH9S7cH+nTY4="></latexit><latexit sha1_base64="vzqsA6Vimj3Xx+rhH9S7cH+nTY4="></latexit>

q?
<latexit sha1_base64="J4CFQgpa3Dqwp089YGTHyk3JF1w=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2k3bpZrPuboQS+iO8eFDx6v/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmlldW19o7xZ2dre2d2r7h886DRTFAOa8lS1I6KRM4GBYYZjWyokScSxFY1upn7rCZVmqbg3Y4lhQgaCxYwSY6XWY68rUcletebVvRncZeIXpAYFmr3qV7ef0ixBYSgnWnd8T5owJ8owynFS6WYaJaEjMsCOpYIkqMN8du7EPbFK341TZUsYd6b+nshJovU4iWxnQsxQL3pT8T+vk5n4MsyZkJlBQeeL4oy7JnWnv7t9ppAaPraEUMXsrS4dEkWosQlVbAj+4svLJDirX9W9u/Na47pIowxHcAyn4MMFNOAWmhAAhRE8wyu8OdJ5cd6dj3lrySlmDuEPnM8f4jePdg==</latexit><latexit sha1_base64="J4CFQgpa3Dqwp089YGTHyk3JF1w=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2k3bpZrPuboQS+iO8eFDx6v/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmlldW19o7xZ2dre2d2r7h886DRTFAOa8lS1I6KRM4GBYYZjWyokScSxFY1upn7rCZVmqbg3Y4lhQgaCxYwSY6XWY68rUcletebVvRncZeIXpAYFmr3qV7ef0ixBYSgnWnd8T5owJ8owynFS6WYaJaEjMsCOpYIkqMN8du7EPbFK341TZUsYd6b+nshJovU4iWxnQsxQL3pT8T+vk5n4MsyZkJlBQeeL4oy7JnWnv7t9ppAaPraEUMXsrS4dEkWosQlVbAj+4svLJDirX9W9u/Na47pIowxHcAyn4MMFNOAWmhAAhRE8wyu8OdJ5cd6dj3lrySlmDuEPnM8f4jePdg==</latexit><latexit sha1_base64="J4CFQgpa3Dqwp089YGTHyk3JF1w=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWy2k3bpZrPuboQS+iO8eFDx6v/x5r9x2+agrQ8GHu/NMDMvkpxp43nfTmlldW19o7xZ2dre2d2r7h886DRTFAOa8lS1I6KRM4GBYYZjWyokScSxFY1upn7rCZVmqbg3Y4lhQgaCxYwSY6XWY68rUcletebVvRncZeIXpAYFmr3qV7ef0ixBYSgnWnd8T5owJ8owynFS6WYaJaEjMsCOpYIkqMN8du7EPbFK341TZUsYd6b+nshJovU4iWxnQsxQL3pT8T+vk5n4MsyZkJlBQeeL4oy7JnWnv7t9ppAaPraEUMXsrS4dEkWosQlVbAj+4svLJDirX9W9u/Na47pIowxHcAyn4MMFNOAWmhAAhRE8wyu8OdJ5cd6dj3lrySlmDuEPnM8f4jePdg==</latexit>

TMD Col.

Q
<latexit sha1_base64="STZyjSWNgxaDJK88mZxWQCEpTMM=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWazV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jYvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAZWIyo</latexit><latexit sha1_base64="STZyjSWNgxaDJK88mZxWQCEpTMM=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWazV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jYvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAZWIyo</latexit><latexit sha1_base64="STZyjSWNgxaDJK88mZxWQCEpTMM=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWazV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jYvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAZWIyo</latexit>

Power corrections to 
TMD factorization



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>
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<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



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?)
<latexit sha1_base64="FLlJgORnZKtgLiPWPjvsX62thmQ="></latexit><latexit sha1_base64="FLlJgORnZKtgLiPWPjvsX62thmQ="></latexit><latexit sha1_base64="FLlJgORnZKtgLiPWPjvsX62thmQ="></latexit>

Aµ(x)
x�!�1

= Bµ(x+, x?),  (x)
x�!�1

=  B(x+, x?)
<latexit sha1_base64="4ty2bfbjtvDrOZ5i0KbCmMJORiY="></latexit><latexit sha1_base64="4ty2bfbjtvDrOZ5i0KbCmMJORiY="></latexit><latexit sha1_base64="4ty2bfbjtvDrOZ5i0KbCmMJORiY="></latexit>

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)



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

<latexit sha1_base64="cPSCQt9NN70UbAqyt0878nvgztY="></latexit><latexit sha1_base64="cPSCQt9NN70UbAqyt0878nvgztY="></latexit><latexit sha1_base64="cPSCQt9NN70UbAqyt0878nvgztY="></latexit>

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

<latexit sha1_base64="TBy/h+Cff5oQK7EFWAOU/WZCsPY="></latexit><latexit sha1_base64="gPWRrg8ZI9w37SmLpHObariJx7I="></latexit><latexit sha1_base64="gPWRrg8ZI9w37SmLpHObariJx7I="></latexit>

D⌫F a
µ⌫(A+B + C) = g

X

f

( ̄f
A +  ̄f

B +  ̄f
C)�µt

a( f
A +  f

B +  f
C)

<latexit sha1_base64="SHYlGAojk/D+DCWBcS6zDYScJGI="></latexit><latexit sha1_base64="wKU3xKXKTS6UJHh8NaupkzL6zko="></latexit><latexit sha1_base64="wKU3xKXKTS6UJHh8NaupkzL6zko="></latexit>

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
<latexit sha1_base64="of+RPSqX0FONn18oigfugake6ao=">AAACB3icbZDLSsNAFIZP6q3WW9SlCweLIAglEUFdCLXduKxgbKEJYTKdtEMnF2YmQilduvFV3LhQcesruPNtnLYRtPWHgY//nMOZ8wcpZ1JZ1pdRWFhcWl4prpbW1jc2t8ztnTuZZIJQhyQ8Ea0AS8pZTB3FFKetVFAcBZw2g359XG/eUyFZEt+qQUq9CHdjFjKClbZ8c99tSIYukZtK5l+h4ynUfqDum2WrYk2E5sHOoQy5Gr756XYSkkU0VoRjKdu2lSpviIVihNNRyc0kTTHp4y5ta4xxRKU3nBwyQofa6aAwEfrFCk3c3xNDHEk5iALdGWHVk7O1sflfrZ2p8NwbsjjNFI3JdFGYcaQSNE4FdZigRPGBBkwE039FpIcFJkpnV9Ih2LMnz4NzUrmoWDen5WotT6MIe3AAR2DDGVThGhrgAIEHeIIXeDUejWfjzXifthaMfGYX/sj4+Aau3pdq</latexit><latexit sha1_base64="of+RPSqX0FONn18oigfugake6ao=">AAACB3icbZDLSsNAFIZP6q3WW9SlCweLIAglEUFdCLXduKxgbKEJYTKdtEMnF2YmQilduvFV3LhQcesruPNtnLYRtPWHgY//nMOZ8wcpZ1JZ1pdRWFhcWl4prpbW1jc2t8ztnTuZZIJQhyQ8Ea0AS8pZTB3FFKetVFAcBZw2g359XG/eUyFZEt+qQUq9CHdjFjKClbZ8c99tSIYukZtK5l+h4ynUfqDum2WrYk2E5sHOoQy5Gr756XYSkkU0VoRjKdu2lSpviIVihNNRyc0kTTHp4y5ta4xxRKU3nBwyQofa6aAwEfrFCk3c3xNDHEk5iALdGWHVk7O1sflfrZ2p8NwbsjjNFI3JdFGYcaQSNE4FdZigRPGBBkwE039FpIcFJkpnV9Ih2LMnz4NzUrmoWDen5WotT6MIe3AAR2DDGVThGhrgAIEHeIIXeDUejWfjzXifthaMfGYX/sj4+Aau3pdq</latexit><latexit sha1_base64="of+RPSqX0FONn18oigfugake6ao=">AAACB3icbZDLSsNAFIZP6q3WW9SlCweLIAglEUFdCLXduKxgbKEJYTKdtEMnF2YmQilduvFV3LhQcesruPNtnLYRtPWHgY//nMOZ8wcpZ1JZ1pdRWFhcWl4prpbW1jc2t8ztnTuZZIJQhyQ8Ea0AS8pZTB3FFKetVFAcBZw2g359XG/eUyFZEt+qQUq9CHdjFjKClbZ8c99tSIYukZtK5l+h4ynUfqDum2WrYk2E5sHOoQy5Gr756XYSkkU0VoRjKdu2lSpviIVihNNRyc0kTTHp4y5ta4xxRKU3nBwyQofa6aAwEfrFCk3c3xNDHEk5iALdGWHVk7O1sflfrZ2p8NwbsjjNFI3JdFGYcaQSNE4FdZigRPGBBkwE039FpIcFJkpnV9Ih2LMnz4NzUrmoWDen5WotT6MIe3AAR2DDGVThGhrgAIEHeIIXeDUejWfjzXifthaMfGYX/sj4+Aau3pdq</latexit>

 
<latexit sha1_base64="MruPqlntEFQh1CfRzOG+K565qHU=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoN6KXjxWcG2hXUo2zbahSXZJskJZ+he8eFDx6i/y5r8x2+5Bqw8GHu/NMDMvSgU31vO+UGVldW19o7pZ29re2d2r7x88mCTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60STm8LvPDJteKLu7TRloSQjxWNOiS2kftvwQb3hNb058F/il6QBJdqD+md/mNBMMmWpIMb0fC+1YU605VSwWa2fGZYSOiEj1nNUEclMmM9vneETpwxxnGhXyuK5+nMiJ9KYqYxcpyR2bJa9QvzP62U2vgxzrtLMMkUXi+JMYJvg4nE85JpRK6aOEKq5uxXTMdGEWhdPzYXgL7/8lwRnzaumd3feaF2XaVThCI7hFHy4gBbcQhsCoDCGJ3iBVyTRM3pD74vWCipnDuEX0Mc3YHGN/Q==</latexit><latexit sha1_base64="MruPqlntEFQh1CfRzOG+K565qHU=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoN6KXjxWcG2hXUo2zbahSXZJskJZ+he8eFDx6i/y5r8x2+5Bqw8GHu/NMDMvSgU31vO+UGVldW19o7pZ29re2d2r7x88mCTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60STm8LvPDJteKLu7TRloSQjxWNOiS2kftvwQb3hNb058F/il6QBJdqD+md/mNBMMmWpIMb0fC+1YU605VSwWa2fGZYSOiEj1nNUEclMmM9vneETpwxxnGhXyuK5+nMiJ9KYqYxcpyR2bJa9QvzP62U2vgxzrtLMMkUXi+JMYJvg4nE85JpRK6aOEKq5uxXTMdGEWhdPzYXgL7/8lwRnzaumd3feaF2XaVThCI7hFHy4gBbcQhsCoDCGJ3iBVyTRM3pD74vWCipnDuEX0Mc3YHGN/Q==</latexit><latexit sha1_base64="MruPqlntEFQh1CfRzOG+K565qHU=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoN6KXjxWcG2hXUo2zbahSXZJskJZ+he8eFDx6i/y5r8x2+5Bqw8GHu/NMDMvSgU31vO+UGVldW19o7pZ29re2d2r7x88mCTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60STm8LvPDJteKLu7TRloSQjxWNOiS2kftvwQb3hNb058F/il6QBJdqD+md/mNBMMmWpIMb0fC+1YU605VSwWa2fGZYSOiEj1nNUEclMmM9vneETpwxxnGhXyuK5+nMiJ9KYqYxcpyR2bJa9QvzP62U2vgxzrtLMMkUXi+JMYJvg4nE85JpRK6aOEKq5uxXTMdGEWhdPzYXgL7/8lwRnzaumd3feaF2XaVThCI7hFHy4gBbcQhsCoDCGJ3iBVyTRM3pD74vWCipnDuEX0Mc3YHGN/Q==</latexit>

 ̄
<latexit sha1_base64="mo2gjjmU869NlLgADkyuIDz3URY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx4rGFtsQtlsN+3SzSbsToQS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88mCTTjHsskYnuhNRwKRT3UKDknVRzGoeSt8PRzdRvP3FtRKLucZzyIKYDJSLBKFrp0Q+pzv2WEZNetebW3RnIMmkUpAYFWr3ql99PWBZzhUxSY7oNN8UgpxoFk3xS8TPDU8pGdMC7lioacxPks4sn5MQqfRIl2pZCMlN/T+Q0NmYch7Yzpjg0i95U/M/rZhhdBrlQaYZcsfmiKJMEEzJ9n/SF5gzl2BLKtLC3EjakmjK0IVVsCI3Fl5eJd1a/qrt357XmdZFGGY7gGE6hARfQhFtogQcMFDzDK7w5xnlx3p2PeWvJKWYO4Q+czx8i+ZDC</latexit><latexit sha1_base64="mo2gjjmU869NlLgADkyuIDz3URY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx4rGFtsQtlsN+3SzSbsToQS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88mCTTjHsskYnuhNRwKRT3UKDknVRzGoeSt8PRzdRvP3FtRKLucZzyIKYDJSLBKFrp0Q+pzv2WEZNetebW3RnIMmkUpAYFWr3ql99PWBZzhUxSY7oNN8UgpxoFk3xS8TPDU8pGdMC7lioacxPks4sn5MQqfRIl2pZCMlN/T+Q0NmYch7Yzpjg0i95U/M/rZhhdBrlQaYZcsfmiKJMEEzJ9n/SF5gzl2BLKtLC3EjakmjK0IVVsCI3Fl5eJd1a/qrt357XmdZFGGY7gGE6hARfQhFtogQcMFDzDK7w5xnlx3p2PeWvJKWYO4Q+czx8i+ZDC</latexit><latexit sha1_base64="mo2gjjmU869NlLgADkyuIDz3URY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx4rGFtsQtlsN+3SzSbsToQS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88mCTTjHsskYnuhNRwKRT3UKDknVRzGoeSt8PRzdRvP3FtRKLucZzyIKYDJSLBKFrp0Q+pzv2WEZNetebW3RnIMmkUpAYFWr3ql99PWBZzhUxSY7oNN8UgpxoFk3xS8TPDU8pGdMC7lioacxPks4sn5MQqfRIl2pZCMlN/T+Q0NmYch7Yzpjg0i95U/M/rZhhdBrlQaYZcsfmiKJMEEzJ9n/SF5gzl2BLKtLC3EjakmjK0IVVsCI3Fl5eJd1a/qrt357XmdZFGGY7gGE6hARfQhFtogQcMFDzDK7w5xnlx3p2PeWvJKWYO4Q+czx8i+ZDC</latexit>



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>



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

<latexit sha1_base64="SZHYlqzQqGL76WNESzb64sPnbs8=">AAAB63icbVA9SwNBEJ2LXzF+RS1tlgRBEOJdGrUL2lhG8EwgOcPeZi9Zsrt37O4J4chvsLFQsbDxD9n5b9xcUmjig4HHezPMzAsTzrRx3W+nsLK6tr5R3Cxtbe/s7pX3D+51nCpCfRLzWLVDrClnkvqGGU7biaJYhJy2wtH11G89UqVZLO/MOKGBwAPJIkawsZIvHupnuleuujU3B1om3pxUG5Xu6QcANHvlr24/Jqmg0hCOte54bmKCDCvDCKeTUjfVNMFkhAe0Y6nEguogy4+doGOr9FEUK1vSoFz9PZFhofVYhLZTYDPUi95U/M/rpCa6CDImk9RQSWaLopQjE6Pp56jPFCWGjy3BRDF7KyJDrDAxNp+SDcFbfHmZ+PXaZc29tWFcwQxFOIIKnIAH59CAG2iCDwQYPMELvDrSeXbenPdZa8GZzxzCHzifP7kPj6M=</latexit><latexit sha1_base64="WAMW0f0vsSPDiHFf2z+xf+U4+gk=">AAAB63icbVBNSwMxEJ31s9avqkcvoUUQhLrbi3orevFYwbWFdi3ZNNuGJtklyQrL0t/gpQcVr/4hb/03ph8HbX0w8Hhvhpl5YcKZNq47cdbWNza3tgs7xd29/YPD0tHxk45TRahPYh6rVog15UxS3zDDaStRFIuQ02Y4vJv6zReqNIvlo8kSGgjclyxiBBsr+eK5dqm7pYpbdWdAq8RbkEq93LkYT+pZo1v67vRikgoqDeFY67bnJibIsTKMcDoqdlJNE0yGuE/blkosqA7y2bEjdGaVHopiZUsaNFN/T+RYaJ2J0HYKbAZ62ZuK/3nt1ETXQc5kkhoqyXxRlHJkYjT9HPWYosTwzBJMFLO3IjLAChNj8ynaELzll1eJX6veVN0HG8YtzFGAUyjDOXhwBXW4hwb4QIDBK7zBuyOdsfPhfM5b15zFzAn8gfP1A8DzkSk=</latexit><latexit sha1_base64="WAMW0f0vsSPDiHFf2z+xf+U4+gk=">AAAB63icbVBNSwMxEJ31s9avqkcvoUUQhLrbi3orevFYwbWFdi3ZNNuGJtklyQrL0t/gpQcVr/4hb/03ph8HbX0w8Hhvhpl5YcKZNq47cdbWNza3tgs7xd29/YPD0tHxk45TRahPYh6rVog15UxS3zDDaStRFIuQ02Y4vJv6zReqNIvlo8kSGgjclyxiBBsr+eK5dqm7pYpbdWdAq8RbkEq93LkYT+pZo1v67vRikgoqDeFY67bnJibIsTKMcDoqdlJNE0yGuE/blkosqA7y2bEjdGaVHopiZUsaNFN/T+RYaJ2J0HYKbAZ62ZuK/3nt1ETXQc5kkhoqyXxRlHJkYjT9HPWYosTwzBJMFLO3IjLAChNj8ynaELzll1eJX6veVN0HG8YtzFGAUyjDOXhwBXW4hwb4QIDBK7zBuyOdsfPhfM5b15zFzAn8gfP1A8DzkSk=</latexit>

gluon propagator in 
two background fields

A[1]
µ =

1

P2gµ⌫ + 2igF [0]µ⌫
L⌫

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

(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) + ...

<latexit sha1_base64="NLJVmqgxe27hkZ7bn+VA6kvvvNE="></latexit><latexit sha1_base64="NLJVmqgxe27hkZ7bn+VA6kvvvNE="></latexit><latexit sha1_base64="NLJVmqgxe27hkZ7bn+VA6kvvvNE="></latexit>

⇠ 1 +
m2

s
+

⇣m2

s

⌘2
+
⇣m2

s

⌘3
+ . . .

<latexit sha1_base64="JZSDLxfXd7nNptXVrW2o3ZRjUlM=">AAACPnicfVDNS8MwHE3n15xfVY9egkOYCKOdgnob8+Jxgt0G+yLN0i0saUuSCqP0P/Piv+DNqxcPKl49mm49uE18EHh57/dIfs8NGZXKsl6M3Mrq2vpGfrOwtb2zu2fuHzRkEAlMHBywQLRcJAmjPnEUVYy0QkEQdxlpuuOb1G8+ECFp4N+rSUi6HA196lGMlJb6ZqMjKYc2PIMdTyAc814liWWS3mt0WJoTU+W0V/nHO0+9QaBk3yxaZWsKuEzsjBRBhnrffNY5HHHiK8yQlG3bClU3RkJRzEhS6ESShAiP0ZC0NfURJ7IbT/dP4IlWBtALhD6+glP1dyJGXMoJd/UkR2okF71U/MtrR8q76sbUDyNFfDx7yIsYVAFMy4QDKghWbKIJwoLqv0I8QroWpSsv6BLsxZWXiVMpX5etu4titZa1kQdH4BiUgA0uQRXcgjpwAAaP4BW8gw/jyXgzPo2v2WjOyDKHYA7G9w+B2q0V</latexit><latexit sha1_base64="JZSDLxfXd7nNptXVrW2o3ZRjUlM=">AAACPnicfVDNS8MwHE3n15xfVY9egkOYCKOdgnob8+Jxgt0G+yLN0i0saUuSCqP0P/Piv+DNqxcPKl49mm49uE18EHh57/dIfs8NGZXKsl6M3Mrq2vpGfrOwtb2zu2fuHzRkEAlMHBywQLRcJAmjPnEUVYy0QkEQdxlpuuOb1G8+ECFp4N+rSUi6HA196lGMlJb6ZqMjKYc2PIMdTyAc814liWWS3mt0WJoTU+W0V/nHO0+9QaBk3yxaZWsKuEzsjBRBhnrffNY5HHHiK8yQlG3bClU3RkJRzEhS6ESShAiP0ZC0NfURJ7IbT/dP4IlWBtALhD6+glP1dyJGXMoJd/UkR2okF71U/MtrR8q76sbUDyNFfDx7yIsYVAFMy4QDKghWbKIJwoLqv0I8QroWpSsv6BLsxZWXiVMpX5etu4titZa1kQdH4BiUgA0uQRXcgjpwAAaP4BW8gw/jyXgzPo2v2WjOyDKHYA7G9w+B2q0V</latexit><latexit sha1_base64="JZSDLxfXd7nNptXVrW2o3ZRjUlM=">AAACPnicfVDNS8MwHE3n15xfVY9egkOYCKOdgnob8+Jxgt0G+yLN0i0saUuSCqP0P/Piv+DNqxcPKl49mm49uE18EHh57/dIfs8NGZXKsl6M3Mrq2vpGfrOwtb2zu2fuHzRkEAlMHBywQLRcJAmjPnEUVYy0QkEQdxlpuuOb1G8+ECFp4N+rSUi6HA196lGMlJb6ZqMjKYc2PIMdTyAc814liWWS3mt0WJoTU+W0V/nHO0+9QaBk3yxaZWsKuEzsjBRBhnrffNY5HHHiK8yQlG3bClU3RkJRzEhS6ESShAiP0ZC0NfURJ7IbT/dP4IlWBtALhD6+glP1dyJGXMoJd/UkR2okF71U/MtrR8q76sbUDyNFfDx7yIsYVAFMy4QDKghWbKIJwoLqv0I8QroWpSsv6BLsxZWXiVMpX5etu4titZa1kQdH4BiUgA0uQRXcgjpwAAaP4BW8gw/jyXgzPo2v2WjOyDKHYA7G9w+B2q0V</latexit>

operator constructed 
from background fields

(x| 1

p2k + i✏p0
|y)

<latexit sha1_base64="05Mbrtz3ed52o9MOz2yuev6wY4s=">AAACDnicbVBNSwMxEM3Wr1q/qh69BItSEcpuEdRb0YvHCq4tdOuSTbNtaDYbkqxYtv0HXvwrXjyoePXszX9j2u5BWx8MPN6bYWZeIBhV2ra/rdzC4tLySn61sLa+sblV3N65VXEiMXFxzGLZDJAijHLiaqoZaQpJUBQw0gj6l2O/cU+kojG/0QNB2hHqchpSjLSR/OJh+WHohRLh1Bml4q7qe0N4DKlHhKIs5lD49mg4OPKLJbtiTwDniZOREshQ94tfXifGSUS4xgwp1XJsodspkppiRkYFL1FEINxHXdIylKOIqHY6+WcED4zSgWEsTXENJ+rviRRFSg2iwHRGSPfUrDcW//NaiQ7P2inlItGE4+miMGFQx3AcDuxQSbBmA0MQltTcCnEPmXS0ibBgQnBmX54nbrVyXrGvT0q1iyyNPNgD+6AMHHAKauAK1IELMHgEz+AVvFlP1ov1bn1MW3NWNrML/sD6/AFdLZvN</latexit><latexit sha1_base64="05Mbrtz3ed52o9MOz2yuev6wY4s=">AAACDnicbVBNSwMxEM3Wr1q/qh69BItSEcpuEdRb0YvHCq4tdOuSTbNtaDYbkqxYtv0HXvwrXjyoePXszX9j2u5BWx8MPN6bYWZeIBhV2ra/rdzC4tLySn61sLa+sblV3N65VXEiMXFxzGLZDJAijHLiaqoZaQpJUBQw0gj6l2O/cU+kojG/0QNB2hHqchpSjLSR/OJh+WHohRLh1Bml4q7qe0N4DKlHhKIs5lD49mg4OPKLJbtiTwDniZOREshQ94tfXifGSUS4xgwp1XJsodspkppiRkYFL1FEINxHXdIylKOIqHY6+WcED4zSgWEsTXENJ+rviRRFSg2iwHRGSPfUrDcW//NaiQ7P2inlItGE4+miMGFQx3AcDuxQSbBmA0MQltTcCnEPmXS0ibBgQnBmX54nbrVyXrGvT0q1iyyNPNgD+6AMHHAKauAK1IELMHgEz+AVvFlP1ov1bn1MW3NWNrML/sD6/AFdLZvN</latexit><latexit sha1_base64="05Mbrtz3ed52o9MOz2yuev6wY4s=">AAACDnicbVBNSwMxEM3Wr1q/qh69BItSEcpuEdRb0YvHCq4tdOuSTbNtaDYbkqxYtv0HXvwrXjyoePXszX9j2u5BWx8MPN6bYWZeIBhV2ra/rdzC4tLySn61sLa+sblV3N65VXEiMXFxzGLZDJAijHLiaqoZaQpJUBQw0gj6l2O/cU+kojG/0QNB2hHqchpSjLSR/OJh+WHohRLh1Bml4q7qe0N4DKlHhKIs5lD49mg4OPKLJbtiTwDniZOREshQ94tfXifGSUS4xgwp1XJsodspkppiRkYFL1FEINxHXdIylKOIqHY6+WcED4zSgWEsTXENJ+rviRRFSg2iwHRGSPfUrDcW//NaiQ7P2inlItGE4+miMGFQx3AcDuxQSbBmA0MQltTcCnEPmXS0ibBgQnBmX54nbrVyXrGvT0q1iyyNPNgD+6AMHHAKauAK1IELMHgEz+AVvFlP1ov1bn1MW3NWNrML/sD6/AFdLZvN</latexit>

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)

 
<latexit sha1_base64="+r813VhCtvPBYKRwY9PWZrRbS+M="></latexit><latexit sha1_base64="+r813VhCtvPBYKRwY9PWZrRbS+M="></latexit><latexit sha1_base64="+r813VhCtvPBYKRwY9PWZrRbS+M="></latexit>

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

<latexit sha1_base64="yzPh0kPZzbbuIAD7bbu/kYfbYpU="></latexit><latexit sha1_base64="yzPh0kPZzbbuIAD7bbu/kYfbYpU="></latexit><latexit sha1_base64="yzPh0kPZzbbuIAD7bbu/kYfbYpU="></latexit>

L(0)
 ⇠ m5/2, L(1)

 ⇠ m9/2

s
<latexit sha1_base64="HOrnEgvNRSsekEeBNtes0Z38l+U=">AAACK3icbVBPSwJBHJ21f2b/rI5dhiQwCNuVorxJXjp0MMgU3FVmx1EHZ3aXmdlAlvX7dOmrBNEho2vfo1G3KO3BwOO995uZ33MDRqUyzbGRWlpeWV1Lr2c2Nre2d7K7e/fSDwUmNewzXzRcJAmjHqkpqhhpBIIg7jJSdweViV9/IEJS37tTw4A4HPU82qUYKS21s5Wbth1I2ory5nE8siXlI96Kzk+L8clohp+A9R2IdKKkE7avb4YybmdzZsGcAi4SKyE5kKDazr7YHR+HnHgKMyRl0zID5URIKIoZiTN2KEmA8AD1SFNTD3EinWi6bAyPtNKBXV/o4yk4VX9PRIhLOeSuTnKk+nLem4j/ec1QdS+diHpBqIiHZw91QwaVDyfNwQ4VBCs21ARhQfVfIe4jgbDS/WZ0Cdb8youkViyUCubtWa58lbSRBgfgEOSBBS5AGVyDKqgBDB7BM3gDY+PJeDXejY9ZNGUkM/vgD4zPL5rFqKo=</latexit><latexit sha1_base64="HOrnEgvNRSsekEeBNtes0Z38l+U=">AAACK3icbVBPSwJBHJ21f2b/rI5dhiQwCNuVorxJXjp0MMgU3FVmx1EHZ3aXmdlAlvX7dOmrBNEho2vfo1G3KO3BwOO995uZ33MDRqUyzbGRWlpeWV1Lr2c2Nre2d7K7e/fSDwUmNewzXzRcJAmjHqkpqhhpBIIg7jJSdweViV9/IEJS37tTw4A4HPU82qUYKS21s5Wbth1I2ory5nE8siXlI96Kzk+L8clohp+A9R2IdKKkE7avb4YybmdzZsGcAi4SKyE5kKDazr7YHR+HnHgKMyRl0zID5URIKIoZiTN2KEmA8AD1SFNTD3EinWi6bAyPtNKBXV/o4yk4VX9PRIhLOeSuTnKk+nLem4j/ec1QdS+diHpBqIiHZw91QwaVDyfNwQ4VBCs21ARhQfVfIe4jgbDS/WZ0Cdb8youkViyUCubtWa58lbSRBgfgEOSBBS5AGVyDKqgBDB7BM3gDY+PJeDXejY9ZNGUkM/vgD4zPL5rFqKo=</latexit><latexit sha1_base64="HOrnEgvNRSsekEeBNtes0Z38l+U=">AAACK3icbVBPSwJBHJ21f2b/rI5dhiQwCNuVorxJXjp0MMgU3FVmx1EHZ3aXmdlAlvX7dOmrBNEho2vfo1G3KO3BwOO995uZ33MDRqUyzbGRWlpeWV1Lr2c2Nre2d7K7e/fSDwUmNewzXzRcJAmjHqkpqhhpBIIg7jJSdweViV9/IEJS37tTw4A4HPU82qUYKS21s5Wbth1I2ory5nE8siXlI96Kzk+L8clohp+A9R2IdKKkE7avb4YybmdzZsGcAi4SKyE5kKDazr7YHR+HnHgKMyRl0zID5URIKIoZiTN2KEmA8AD1SFNTD3EinWi6bAyPtNKBXV/o4yk4VX9PRIhLOeSuTnKk+nLem4j/ec1QdS+diHpBqIiHZw91QwaVDyfNwQ4VBCs21ARhQfVfIe4jgbDS/WZ0Cdb8youkViyUCubtWa58lbSRBgfgEOSBBS5AGVyDKqgBDB7BM3gDY+PJeDXejY9ZNGUkM/vgD4zPL5rFqKo=</latexit>

⇠ s1/2m2 +
m4

s1/2
+

m6

s3/2
<latexit sha1_base64="gfPBJJaCf9/0Pc8gT7pnXldKdBA=">AAACI3icbZDLSsNAFIYnXmu9RV26GSyCINSkFi+4KbpxWcHYQm9MppN26EwSZiZCCXkYN76KGxda3LjwXZykWdTWHwZ+vnMOZ87vhoxKZVnfxtLyyuraemGjuLm1vbNr7u0/ySASmDg4YIFoukgSRn3iKKoYaYaCIO4y0nBHd2m98UyEpIH/qMYh6XA08KlHMVIa9cybtqQcym5sn1US3q3AU9j2BMIx71aTOOfJDL3I6HlKe2bJKluZ4KKxc1MCueo9c9LuBzjixFeYISlbthWqToyEopiRpNiOJAkRHqEBaWnrI05kJ86OTOCxJn3oBUI/X8GMzk7EiEs55q7u5EgN5Xwthf/VWpHyrjox9cNIER9PF3kRgyqAaWKwTwXBio21QVhQ/VeIh0inoXSuRR2CPX/yonEq5euy9VAt1W7zNArgEByBE2CDS1AD96AOHIDBC3gDH+DTeDXejYnxNW1dMvKZA/BHxs8vwu2jRw==</latexit><latexit sha1_base64="gfPBJJaCf9/0Pc8gT7pnXldKdBA=">AAACI3icbZDLSsNAFIYnXmu9RV26GSyCINSkFi+4KbpxWcHYQm9MppN26EwSZiZCCXkYN76KGxda3LjwXZykWdTWHwZ+vnMOZ87vhoxKZVnfxtLyyuraemGjuLm1vbNr7u0/ySASmDg4YIFoukgSRn3iKKoYaYaCIO4y0nBHd2m98UyEpIH/qMYh6XA08KlHMVIa9cybtqQcym5sn1US3q3AU9j2BMIx71aTOOfJDL3I6HlKe2bJKluZ4KKxc1MCueo9c9LuBzjixFeYISlbthWqToyEopiRpNiOJAkRHqEBaWnrI05kJ86OTOCxJn3oBUI/X8GMzk7EiEs55q7u5EgN5Xwthf/VWpHyrjox9cNIER9PF3kRgyqAaWKwTwXBio21QVhQ/VeIh0inoXSuRR2CPX/yonEq5euy9VAt1W7zNArgEByBE2CDS1AD96AOHIDBC3gDH+DTeDXejYnxNW1dMvKZA/BHxs8vwu2jRw==</latexit><latexit sha1_base64="gfPBJJaCf9/0Pc8gT7pnXldKdBA=">AAACI3icbZDLSsNAFIYnXmu9RV26GSyCINSkFi+4KbpxWcHYQm9MppN26EwSZiZCCXkYN76KGxda3LjwXZykWdTWHwZ+vnMOZ87vhoxKZVnfxtLyyuraemGjuLm1vbNr7u0/ySASmDg4YIFoukgSRn3iKKoYaYaCIO4y0nBHd2m98UyEpIH/qMYh6XA08KlHMVIa9cybtqQcym5sn1US3q3AU9j2BMIx71aTOOfJDL3I6HlKe2bJKluZ4KKxc1MCueo9c9LuBzjixFeYISlbthWqToyEopiRpNiOJAkRHqEBaWnrI05kJ86OTOCxJn3oBUI/X8GMzk7EiEs55q7u5EgN5Xwthf/VWpHyrjox9cNIER9PF3kRgyqAaWKwTwXBio21QVhQ/VeIh0inoXSuRR2CPX/yonEq5euy9VAt1W7zNArgEByBE2CDS1AD96AOHIDBC3gDH+DTeDXejYnxNW1dMvKZA/BHxs8vwu2jRw==</latexit>



Solution of the equations of motion

Equation of motion:

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

B + (1)
A + (1)

B + . . .
<latexit sha1_base64="I8ZL0fTk28ub3lyRJeKbMk0gmjI="></latexit><latexit sha1_base64="I8ZL0fTk28ub3lyRJeKbMk0gmjI="></latexit><latexit sha1_base64="I8ZL0fTk28ub3lyRJeKbMk0gmjI="></latexit>

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

<latexit sha1_base64="fqOLfC4TFhnHEc6/nDe8Btc5ihY="></latexit><latexit sha1_base64="rDg0F5seVr4tk46z9M5/wuKA8SA="></latexit><latexit sha1_base64="rDg0F5seVr4tk46z9M5/wuKA8SA="></latexit>

Leading order solution:

(i 6@ + g6Ā+ g6B̄ + g 6C) = 0
<latexit sha1_base64="6Z4hr2qt3JgMCQITcZh+e9vjGJI="></latexit><latexit sha1_base64="4QuRXPPIVkXjhNCuy81mXg2huBA="></latexit><latexit sha1_base64="4QuRXPPIVkXjhNCuy81mXg2huBA="></latexit>

 (0)
B =  B̄ + ⌅1B ⇠ m3/2, ⌅1B = � g 6p1

s
�iĀi

1

� + i✏
 B̄

<latexit sha1_base64="FamIdmO86sNFoGVxciA02Po7ZUI="></latexit><latexit sha1_base64="X3n449V2/1M46nXMLq96Exvn2iE="></latexit><latexit sha1_base64="X3n449V2/1M46nXMLq96Exvn2iE="></latexit>

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
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Z
dx+dx� e�i
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s
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>

W lt(↵z,�z, q?) = � e2

8s2W c2WNc

Z
d2k?

⇣�
(1+a2u)

⇥
fu
1 (↵z, k?)f̄

u
1 (�z, q?�k?)

+ f̄u
1 (↵z, k?)f

u
1 (�z, q? � k?)

⇤ 
+ {u $ c}+ {u $ d}+ {u $ s}

⌘

<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 

⌦
<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>

h?
1 (�z, k?)

<latexit sha1_base64="aa4+ly2VLQj+1ccpRaf9s+Ej6eE=">AAACA3icbVBNS8NAEN34WetX1GMvi0WoICURQb0VvXisYGyhiWGznbRLNx/sboRaevDiX/HiQcWrf8Kb/8ZtmoO2Phh4vDfDzLwg5Uwqy/o2FhaXlldWS2vl9Y3NrW1zZ/dWJpmg4NCEJ6IdEAmcxeAopji0UwEkCji0gsHlxG/dg5AsiW/UMAUvIr2YhYwSpSXfrPTv3BRE6ts1NwBF/IcjPPBz6dA3q1bdyoHniV2QKirQ9M0vt5vQLIJYUU6k7NhWqrwREYpRDuOym0lICR2QHnQ0jUkE0hvlT4zxgVa6OEyErljhXP09MSKRlMMo0J0RUX05603E/7xOpsIzb8TiNFMQ0+miMONYJXiSCO4yAVTxoSaECqZvxbRPBKFK51bWIdizL88T57h+XreuT6qNiyKNEqqgfVRDNjpFDXSFmshBFD2iZ/SK3own48V4Nz6mrQtGMbOH/sD4/AEGLJdA</latexit><latexit sha1_base64="aa4+ly2VLQj+1ccpRaf9s+Ej6eE=">AAACA3icbVBNS8NAEN34WetX1GMvi0WoICURQb0VvXisYGyhiWGznbRLNx/sboRaevDiX/HiQcWrf8Kb/8ZtmoO2Phh4vDfDzLwg5Uwqy/o2FhaXlldWS2vl9Y3NrW1zZ/dWJpmg4NCEJ6IdEAmcxeAopji0UwEkCji0gsHlxG/dg5AsiW/UMAUvIr2YhYwSpSXfrPTv3BRE6ts1NwBF/IcjPPBz6dA3q1bdyoHniV2QKirQ9M0vt5vQLIJYUU6k7NhWqrwREYpRDuOym0lICR2QHnQ0jUkE0hvlT4zxgVa6OEyErljhXP09MSKRlMMo0J0RUX05603E/7xOpsIzb8TiNFMQ0+miMONYJXiSCO4yAVTxoSaECqZvxbRPBKFK51bWIdizL88T57h+XreuT6qNiyKNEqqgfVRDNjpFDXSFmshBFD2iZ/SK3own48V4Nz6mrQtGMbOH/sD4/AEGLJdA</latexit><latexit sha1_base64="aa4+ly2VLQj+1ccpRaf9s+Ej6eE=">AAACA3icbVBNS8NAEN34WetX1GMvi0WoICURQb0VvXisYGyhiWGznbRLNx/sboRaevDiX/HiQcWrf8Kb/8ZtmoO2Phh4vDfDzLwg5Uwqy/o2FhaXlldWS2vl9Y3NrW1zZ/dWJpmg4NCEJ6IdEAmcxeAopji0UwEkCji0gsHlxG/dg5AsiW/UMAUvIr2YhYwSpSXfrPTv3BRE6ts1NwBF/IcjPPBz6dA3q1bdyoHniV2QKirQ9M0vt5vQLIJYUU6k7NhWqrwREYpRDuOym0lICR2QHnQ0jUkE0hvlT4zxgVa6OEyErljhXP09MSKRlMMo0J0RUX05603E/7xOpsIzb8TiNFMQ0+miMONYJXiSCO4yAVTxoSaECqZvxbRPBKFK51bWIdizL88T57h+XreuT6qNiyKNEqqgfVRDNjpFDXSFmshBFD2iZ/SK3own48V4Nz6mrQtGMbOH/sD4/AEGLJdA</latexit>

f1(�z, k?)
<latexit sha1_base64="j11qumXha1mhI65RDwTxiL20Mt0=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRKkhJRFBvRS8eKxhbaErYbCft0s0m7G6EGgr+FS8eVLz6P7z5b9y2OWj1wcDjvRlm5oUpZ0o7zpdVWlhcWl4pr1bW1jc2t+ztnTuVZJKCRxOeyHZIFHAmwNNMc2inEkgccmiFw6uJ37oHqVgibvUohW5M+oJFjBJtpMDeiwK35oegSfBwjIeBn4JMjwK76tSdKfBf4hakigo0A/vT7yU0i0FoyolSHddJdTcnUjPKYVzxMwUpoUPSh46hgsSguvn0/DE+NEoPR4k0JTSeqj8nchIrNYpD0xkTPVDz3kT8z+tkOjrv5kykmQZBZ4uijGOd4EkWuMckUM1HhhAqmbkV0wGRhGqTWMWE4M6//Jd4J/WLunNzWm1cFmmU0T46QDXkojPUQNeoiTxEUY6e0At6tR6tZ+vNep+1lqxiZhf9gvXxDTmwlJE=</latexit><latexit sha1_base64="j11qumXha1mhI65RDwTxiL20Mt0=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRKkhJRFBvRS8eKxhbaErYbCft0s0m7G6EGgr+FS8eVLz6P7z5b9y2OWj1wcDjvRlm5oUpZ0o7zpdVWlhcWl4pr1bW1jc2t+ztnTuVZJKCRxOeyHZIFHAmwNNMc2inEkgccmiFw6uJ37oHqVgibvUohW5M+oJFjBJtpMDeiwK35oegSfBwjIeBn4JMjwK76tSdKfBf4hakigo0A/vT7yU0i0FoyolSHddJdTcnUjPKYVzxMwUpoUPSh46hgsSguvn0/DE+NEoPR4k0JTSeqj8nchIrNYpD0xkTPVDz3kT8z+tkOjrv5kykmQZBZ4uijGOd4EkWuMckUM1HhhAqmbkV0wGRhGqTWMWE4M6//Jd4J/WLunNzWm1cFmmU0T46QDXkojPUQNeoiTxEUY6e0At6tR6tZ+vNep+1lqxiZhf9gvXxDTmwlJE=</latexit><latexit sha1_base64="j11qumXha1mhI65RDwTxiL20Mt0=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRKkhJRFBvRS8eKxhbaErYbCft0s0m7G6EGgr+FS8eVLz6P7z5b9y2OWj1wcDjvRlm5oUpZ0o7zpdVWlhcWl4pr1bW1jc2t+ztnTuVZJKCRxOeyHZIFHAmwNNMc2inEkgccmiFw6uJ37oHqVgibvUohW5M+oJFjBJtpMDeiwK35oegSfBwjIeBn4JMjwK76tSdKfBf4hakigo0A/vT7yU0i0FoyolSHddJdTcnUjPKYVzxMwUpoUPSh46hgsSguvn0/DE+NEoPR4k0JTSeqj8nchIrNYpD0xkTPVDz3kT8z+tkOjrv5kykmQZBZ4uijGOd4EkWuMckUM1HhhAqmbkV0wGRhGqTWMWE4M6//Jd4J/WLunNzWm1cFmmU0T46QDXkojPUQNeoiTxEUY6e0At6tR6tZ+vNep+1lqxiZhf9gvXxDTmwlJE=</latexit>

f1(↵z, k?)
<latexit sha1_base64="jNkK1QO9l1vRKrbaxuHVUyvHfMQ=">AAAB/nicbVBNS8NAEN3Ur1q/ooIXL4tFqCAlEUG9Fb14rGBsoQlhs920SzebZXcj1NiDf8WLBxWv/g5v/hu3bQ7a+mDg8d4MM/MiwajSjvNtlRYWl5ZXyquVtfWNzS17e+dOpZnExMMpS2U7QoowyomnqWakLSRBScRIKxpcjf3WPZGKpvxWDwUJEtTjNKYYaSOF9l4cujUfMdFH4cMxHIS+IFIchXbVqTsTwHniFqQKCjRD+8vvpjhLCNeYIaU6riN0kCOpKWZkVPEzRQTCA9QjHUM5SogK8sn9I3holC6MU2mKazhRf0/kKFFqmESmM0G6r2a9sfif18l0fB7klItME46ni+KMQZ3CcRiwSyXBmg0NQVhScyvEfSQR1iayignBnX15nngn9Yu6c3NabVwWaZTBPjgANeCCM9AA16AJPIDBI3gGr+DNerJerHfrY9pasoqZXfAH1ucPB0WVBQ==</latexit><latexit sha1_base64="jNkK1QO9l1vRKrbaxuHVUyvHfMQ=">AAAB/nicbVBNS8NAEN3Ur1q/ooIXL4tFqCAlEUG9Fb14rGBsoQlhs920SzebZXcj1NiDf8WLBxWv/g5v/hu3bQ7a+mDg8d4MM/MiwajSjvNtlRYWl5ZXyquVtfWNzS17e+dOpZnExMMpS2U7QoowyomnqWakLSRBScRIKxpcjf3WPZGKpvxWDwUJEtTjNKYYaSOF9l4cujUfMdFH4cMxHIS+IFIchXbVqTsTwHniFqQKCjRD+8vvpjhLCNeYIaU6riN0kCOpKWZkVPEzRQTCA9QjHUM5SogK8sn9I3holC6MU2mKazhRf0/kKFFqmESmM0G6r2a9sfif18l0fB7klItME46ni+KMQZ3CcRiwSyXBmg0NQVhScyvEfSQR1iayignBnX15nngn9Yu6c3NabVwWaZTBPjgANeCCM9AA16AJPIDBI3gGr+DNerJerHfrY9pasoqZXfAH1ucPB0WVBQ==</latexit><latexit sha1_base64="jNkK1QO9l1vRKrbaxuHVUyvHfMQ=">AAAB/nicbVBNS8NAEN3Ur1q/ooIXL4tFqCAlEUG9Fb14rGBsoQlhs920SzebZXcj1NiDf8WLBxWv/g5v/hu3bQ7a+mDg8d4MM/MiwajSjvNtlRYWl5ZXyquVtfWNzS17e+dOpZnExMMpS2U7QoowyomnqWakLSRBScRIKxpcjf3WPZGKpvxWDwUJEtTjNKYYaSOF9l4cujUfMdFH4cMxHIS+IFIchXbVqTsTwHniFqQKCjRD+8vvpjhLCNeYIaU6riN0kCOpKWZkVPEzRQTCA9QjHUM5SogK8sn9I3holC6MU2mKazhRf0/kKFFqmESmM0G6r2a9sfif18l0fB7klItME46ni+KMQZ3CcRiwSyXBmg0NQVhScyvEfSQR1iayignBnX15nngn9Yu6c3NabVwWaZTBPjgANeCCM9AA16AJPIDBI3gGr+DNerJerHfrY9pasoqZXfAH1ucPB0WVBQ==</latexit>
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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)
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1) Introduce higher twist distribution 
functions

2) The contribution is suppressed as
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The structure of Wilson 
lines can be restored by 
gauge rotation
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Higher twist distribution functions
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1

N2
c

<latexit sha1_base64="k60nxEiSukDVCfWz3O2iKUm9XCc=">AAAB93icbVC7TsNAEFyHVwiPGBAVzYkIiSqy0wBdBA0VChImkRITnS/n5JTz2bo7IwXLX0JDAYiWP+Ab6Kj5ES6PAhJGWmk0s6vdnSDhTGnH+bIKS8srq2vF9dLG5tZ22d7ZvVVxKgn1SMxj2QqwopwJ6mmmOW0lkuIo4LQZDC/GfvOeSsVicaNHCfUj3BcsZARrI3XtcieUmGRunl3d1bok79oVp+pMgBaJOyOVev17/wMAGl37s9OLSRpRoQnHSrVdJ9F+hqVmhNO81EkVTTAZ4j5tGypwRJWfTQ7P0ZFReiiMpSmh0UT9PZHhSKlRFJjOCOuBmvfG4n9eO9XhqZ8xkaSaCjJdFKYc6RiNU0A9JinRfGQIJpKZWxEZYJOENlmVTAju/MuLxKtVz6rOtQnjHKYowgEcwjG4cAJ1uIQGeEAghUd4hhfrwXqyXq23aWvBms3swR9Y7z/m4JUB</latexit><latexit sha1_base64="DnZ9wS1DjN3srPfBnJQbtb/d2Xw=">AAAB93icbVC7TsNAEFyHVwiPGBAVjUWERBXZaYAugoYKBQmTSImxzpdzcsr5bN2dkYLljr+goQBEywfwEzSImh/h8iggYaSVRjO72t0JEkalsu0vo7CwuLS8Ulwtra1vbJbNre1rGacCExfHLBatAEnCKCeuooqRViIIigJGmsHgbOQ3b4mQNOZXapgQL0I9TkOKkdKSb5Y7oUA4c/Ls4qbm49w3K3bVHsOaJ86UVOr17933z/C+4ZsfnW6M04hwhRmSsu3YifIyJBTFjOSlTipJgvAA9UhbU44iIr1sfHhuHWila4Wx0MWVNVZ/T2QoknIYBbozQqovZ72R+J/XTlV47GWUJ6kiHE8WhSmzVGyNUrC6VBCs2FAThAXVt1q4j3QSSmdV0iE4sy/PE7dWPanalzqMU5igCHuwD4fgwBHU4Rwa4AKGFB7gCZ6NO+PReDFeJ60FYzqzA39gvP0AOXCWvw==</latexit><latexit sha1_base64="DnZ9wS1DjN3srPfBnJQbtb/d2Xw=">AAAB93icbVC7TsNAEFyHVwiPGBAVjUWERBXZaYAugoYKBQmTSImxzpdzcsr5bN2dkYLljr+goQBEywfwEzSImh/h8iggYaSVRjO72t0JEkalsu0vo7CwuLS8Ulwtra1vbJbNre1rGacCExfHLBatAEnCKCeuooqRViIIigJGmsHgbOQ3b4mQNOZXapgQL0I9TkOKkdKSb5Y7oUA4c/Ls4qbm49w3K3bVHsOaJ86UVOr17933z/C+4ZsfnW6M04hwhRmSsu3YifIyJBTFjOSlTipJgvAA9UhbU44iIr1sfHhuHWila4Wx0MWVNVZ/T2QoknIYBbozQqovZ72R+J/XTlV47GWUJ6kiHE8WhSmzVGyNUrC6VBCs2FAThAXVt1q4j3QSSmdV0iE4sy/PE7dWPanalzqMU5igCHuwD4fgwBHU4Rwa4AKGFB7gCZ6NO+PReDFeJ60FYzqzA39gvP0AOXCWvw==</latexit>

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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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) 
095;  05 (2018) 150


