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Anatomy of hadrons.

GPDs and their golden channel.

GPDs from m Correlation of the longitudinal momentum and the
experiments transverse position of a parton in a hadron.
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Anatomy of hadrons.

GPDs and their golden channel.

GPDs from m Correlation of the longitudinal momentum and the
experiments transverse position of a parton in a hadron.

Physical m DVCS recognized as the cleanest channel to access GPDs.
content
DVCS fits Deeply Virtual Compton Scattering (DVCS)
Experimental access
S DVCS e Transverse center
o o of momentum R
omplementary o i .
analysis = Q2 ’Y bJ_ RJ_ 7 ZfXIrJ_I
::::Zt z::z - ’y ' factorization pp XP+
| X E x—¢ R alEe
raviom parameter b
DVCS off the pion a a _1 < X < +1 i .

4 L4
Ecosystem D s D _l<f< 41 Longitudinal -
o | 5t momentum X
generator 4
GPD evolution R
Conclusion m 24 GPDs F/(x,&, t, uf) for each parton type i= g, u,d,. ..
Abbreviations for leading and sub-leading twists.
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Fits to deeply virtual Compton
scattering
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Exclusive processes of current interest.

Factorization and universality.

Perturbative

Nonperturbative

A

- Saclay

Generalized
Parton
Distributions

H. Moutarde \ Science Opportunities with EIC \ 4 /31



Exclusive processes of current interest.

Factorization and universality.

GPDs from DVCS e Q2

experiments 2 e Generalized
3 *
51 o v g Parton
Physical 5 ,-)/ QQ
[ . . .
content & | factorization Distributions
o f —mm==- [ N
DVCS fits 2 X + X — y
Experimental access _E E 5
Fit status 24
Neural network fits @ N
£ ) H D nucleon
Complementary b= 4

analysis 0 a e e--- y=--===- t bX

Impact study: TCS

Impact study: DV M P e

positrons
Internal pressure

Deconvolution
problem

DVCS off the pion

Perturbative
A

Ecosystem V. -
Design

EpIC event
generator

GPD evolution

Conclusion

Nonperturbative
A

Abbreviations =~ 0 @0 mmm === === t
H. Moutarde \ Science Opportunities with EIC \ 4 /31



Exclusive processes of current interest.

Factorization and universality.

GPDs from DVCS e Q2

experiments 2 e Generalized
3 *
51 o v g Parton
Physical 5 ,-)/ QQ
[ . . .
content & | factorization Distributions
o f —mm==- [ N
DVCS fits 2 X + X — y
Experimental access _E E 5
Fit status 24
Neural network fits @ N
£ ) H D nucleon
Complementary b= 4

analysis 0 a e e--- y=--===- t b)(

Impact study: TCS

Impact study: DV M P e_ T C S e+

positrons

[ [
> >
Internal pressure =l e* ....... b=
© ]
Deconvolution a Ty P o
2 ¢ bl ) < 4 ’y
problem =1 X ) 1 3 k ]
DVCS off the pion ‘5 ’)/ ‘5 ’)/ e
o a

Ecosystem V. i 25 < P S [
Design

EpIC event
generator

GPD evolution

oY
YvY
e}

Conclusion

Nonperturbative
A
Nonperturbative
A

Abbreviations 000 === === === t L mmememma- Pomm t
H. Moutarde Science Opportunities with EIC \ 4 /31



Exclusive processes of current interest.

Factorization and universality.

GPDs from DVCS e Q2

experiments : — Generalized
= e
Qo *
. 51 Y v v Parton
ysica @ . . .
content o | e——— Distributions
TR AN N
DVCS fits 2 X+ X — y
Experimental access _E E 5
Fit status 24
Neural network fits o .
£ ) g D nucleon
Complementary = 4

analysis 0 a e e--- y=--===- t b)(

Impact study: TCS
tmpact study DV MP . TCS "
positrons e e
Internal pressure Sl A e - g
Deconvolution
problem

DVCS off the pion

Perturbative
A
(0]
3
>
Perturbative
N
)
*

Ecosystem Voo i 5 < R S R ISR\ ouneienenes
Design

EpIC event
generator

GPD evolution

Conclusion

Abbreviations 00 @0z0o=m=m===== Pmmmmm- t 4o emmem=- Prmmm—- t

H. Moutarde Science Opportunities with EIC \ 4 /31

Nonperturbative
A
Nonperturbative
A

oY
YvY
e}



Exclusive processes of current interest.

Factorization and universality.

GPDs from DVCS e Q2

experiments 2 o Generalized
3 *
5 - Y Y Parton
Physical 5 ,-)/ Q2
o . . .
content & | factorization Distributions
. of T°° 77 e
DVCS fits % X+ 5 X — 5 y
Experimental access 2
Fit status 24
Neural network fits o S.
e 2 ( nucleon
Complementary § p w p

analysis | m m m mm - Y- t b)(

Impact study: TCS

DVMP o TCS ot

positrons
Internal pressure

Deconvolution
problem

DVCS off the pion

Perturbative
[0}
A
gy |
=
o 0
1
1
1
1
Perturbative
2

Ecosystem V. eSS Ty e - e
Design

EpIC event
generator

GPD evolution

TY
Y Y
e}

Conclusion

Nonperturbative
A
Nonperturbative
A

Abbreviations 000 mm=m=m==- P====== t memmamaa Pmmm = t
H. Moutarde Science Opportunities with EIC ‘ 4 /31



GPDs from
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DVCS fits
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Fit status
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Compton form factors.
DVCS amplitude in the Bjorken regime.

Bjorken regime : large @* and fixed xB ~ 2£/(1 + €)
Partonic interpretation relies on factorization theorems.
All-order proofs for DVCS, TCS and some DVMP.

GPDs depend on a (arbitrary) factorization scale uf.

Consistency requires the study of different channels.

GPDs enter DVCS through Compton form factors :

1

]:(g t, QQ) - / . dxC <X7 57 (MS(:U’F)v 5__) F(Xv g: t, /I’F)

for a given GPD F.
CFF F is a complex function.
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cea Many theoretical constraints on GPDs.

Constraints difficult to implement at the CFF level.

GPDs from . .
experiments m Reduction to PDFs or elastic form factors.

m Implement a priori positivity and polynomiality. Still

Physical

content uncommon in many models or parameterizations used for
DVCS fits

Experimental access p h e n O m e n O I Ogy'

Fit status

el netor it m General solution starting from overlap of (potentially
f,f;‘yps';me"“'y effective) light front wave functions.

Impact study: TCS

Impoct study: m Use of evolution equations to implement further

el presare constraints on the GPD functional form.

problem

P m Work beyond leading-order and depart from the parton
Ecosystem

Design model...

EpIC event
generator

6P evoltion m Systematic impact study or use of kinematic corrections
Conclusion still missing.

Abbreviations
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GPDs from
experiments

Physical
content

DVCS fits
Experimental access
Fit status

Neural network fits

Complementary
analysis
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Design
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generator
GPD evolution
Conclusion

Abbreviations

DVCS analysis and fits.

No global GPD fit has been obtained so far.

m GPD fits only in the small xg region with a flexible
parameterization (kinematic simplifications).

m Global fits of CFFs in the sea, valence and glue regions.

m Some GPD models with non-flexible parameterizations
adjusted to experimental DVCS or DVMP data.

# Kumericki et al.

(2016)
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https://inspirehep.net/literature/1420559

Almost all existing DVCS data sets.

2600+ measurements of 30 observables published during 2001-17.

Saclay

Kinematic  No. of points

GPDs from No.  Collab.  Year Ref. Observable dependence  used | all
experiments 1 HERMES 2001 [40] Aty ¢ 10/ 10
2 2006 A i=1 t 4/4
3 2008 AZ i=0,1 By 18 /24
Asin(é=ds)cosié ;¢
. UT.DVCS
Physical A:;l;(d;*vb.-)castd) izo1
content Al{:jo;(ié—dag)sm @ g
) 4 2009 AR i=1,2 7y 35 /42
DVCS fits AT Bves i=1
Experimental access &0 i=0,1,2,3
5 2010 [44) Afpinie i=1,2,3 zp; 18 /24
Fit status A¥k°5 io i—012 1
Neural network fits 6 2011 A?;%Qésg) cosid 0,1 zpy 24 /32
Al‘;!"”'”)“i" i
Compl_ementary Ac;;(fws)mw i=0,1,2
analysis As"xl’;‘eff¢¢)sinl¢ i—19
Impact study: TCS 7 2012 Ay i=1,2 . 35 /42
Impact study: ALEBves i=
positrons AG® id i=0,1,2,3
Internal pressure 8 CLAS 2001 Agg™e i=1,2 - 0/2
o ot 9 2006 Agpmie i=1,2 — 2/2
problom 10 2008 ALy ¢ 283 / 737
_ 11 2009 ALy ¢ 22 /33
DVCS off the pion 12 2015 ALvs Aups ALL ¢ 311 / 497
13 2015 d‘n;v @ 1333 / 1933
Ecosystem 14 HallA 2015 Adbory, ) 228 / 228
Design 15 2017 Adtor, ) 276 / 358
e 16 COMPASS 2018 Boty, 13 2/4
et 17 ZEUS 2009 Bofy t 4/4
& _ 18 H1 2005 Py t 7/8
GPD evolution 19 2000 oy, t 12/ 12
Conclusion SUM: 2624 / 3996
Abbreviations # Moutarde et al. (20 19)
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Almost all existing DVCS data sets.

2600+ measurements of 30 observables published during 2001-17.
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#1 Moutarde et al. (2019)
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Modeling of H, H, € and €.

Independent descriptions of real and imaginary parts.

m Real and imaginary parts of CFFs parameterized by neural
networks.

m Propagation of uncertainties through replica method and
evaluation of 68 % confidence levels.

t  hidden  output 2
r layer layer

normalization
inverse normalization
inverse linearization

-0.5

-1
10-6 105 10-4 103 10-2 10 100

# Moutarde et al. (2019)
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Complementary analysis
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Assessing the universality of GPDs.

Intimate relation between TCS and DVCS due to analyticity.

m Relation between spacelike (DVCS) and timelike (TCS)
CFFs worked out at NLO:

TrH SH* 7
Ty NLO S i Qz

o

S *
—H
092
with Q the virtuality of the incoming or outgoing photon.

# Miilller et al. (2012)

m Using a global CFF fit to DVCS measurements, the first
multi-channel data-driven analysis of exclusive processes
beyond LO becomes possible.

m Allow detailed studies of sensitivity to higher-order
contributions.

m Towards multi-channel fits to exclusive processes!
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https://inspirehep.net/literature/1094310

From DVCS to TCS.

Prediction of TCS CFF at 68 % confidence level.

GPDs from m Spacelike and timelike CFFs depending on £ at common
experiments kinematics: Q% = 2 GeV? and t = —0.3 GeV2.

" m £ range from EIC to Jefferson Lab kinematics.

coment m Comparison with phenomenological model at LO (dashed)
e and NLO (solid).

S m Large uncertainty reflecting our limited knowledge of
g:;nyr;'iesmentary DVCS CFFs, especially of their @* dependence.

— TCS
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Internal pressure
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DVCS off the pion
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GPD evolution

0.503 102 101
Conclusion 13
y v

Abbreviations # Grocholski et al. (2020)
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cea DVCS with a positron beam at JLab.

Beam charge asymmetries and Bayesian reweighting of replicas.

oo

- Saclay
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Conclusion

# Dutrieux et al. (2021)
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DVCS with a positron beam at JLab.

Beam charge asymmetries and Bayesian reweighting of replicas.
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#y Dutrieux et al. (2021)
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CQZI Gravitational form factors.
= Definition of pressure. ’

GPDs from m Matrix element in the Breit frame (a = g, g):

experiments A A ¢
2 = _ 10,10 -
(F1m01-5) = M{mon [ + i 600)

Physical
content. - t A’“/AV
b [€0) - 32 Gl)] + S Gl

Fit status

Neural network fits

m Anisotropic fluid in relativistic hydrodynamics:
Complementary
o e O (F) = [e(n)+pe(n] uu” — pe(Nn*™ +[pr(r) — pe(N)] x"X”

Impact study:

posers where u* and " = x*/r.
nternal pressure
pecomoltion m Define isotropic pressure and pressure anisotropy:

DVCS off the pion

Ecosystem

Design prir + 2 Pt r) p(r)

EpIC event P( r) - r()g( l‘

. Sl
Conclusion S( r) - pr( r) N pt(r) j’\’ M be pe(r)
Abbreviations # Lorcé et al. (2019) " l
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Mechanical properties of hadrons.

Pressure from gravitational form factors.

o m Dictionary between quantum and fluid pictures (a = q, g):
w0 =/ (ifg 8T+ Gl + g B0 - 201
e b e R )

Internal pressure

Deconvolution

problem pa(f - dSA 7,-& -7 _ gi
DVCS off the pion M = / 7(271-)3 e Ca(t) + 3 M2 C3<t)

~—

Ecosystem

eww Sal(r A e R

generator a( ) = / i e_’A r — I (t0/2 Ca(f))
GPD evolution M (27’[’)3 r2 W dtQ

Conclusion

# Lorcé et al. (2019)
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Mechanical properties of hadrons.

Pressure from gravitational form factors.

o m Dictionary between quantum and fluid pictures (a = g, g):

ea(r " dBA k-
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Conclusion

# Lorcé et al. (2019)
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Connection to experimental data.

Gravitational form factors from generalized parton distributions.

m Link between GPDs and gravitational form factors
/dXXH‘%x,f, t) = Al +48C(1)

/dxxEq(x,g,t) = BI(t) — 4€2C9(t)

# Ji (1997)
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Pressure forces from DVCS measurements.

A first-principle connection.

Expand D-term on Gegenbauer polynomials
2
Dz t,13) = (1= 2) > di(t,1u}) G2(2)
odd n

Write dispersion relation for CFF

1
Chlt, @) :Re?—l(ﬁ)i/o de’ TmH(€) (515, - £+1§>

Compute subtraction constant at LO
@) =154 3 = @)
odd n
Retrieve gravitational form factor
d?(ta :u%—_) - 5Cq(t7 M%)
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Pressure forces from DVCS measurements.

Working assumptions.

Tripole Ansatz

Subtraction constant assumed equal to d.

Equal values for light quark contributions d‘l’ds.

Radiative generation of gluon df and charm df
contributions.

Tripole Ansatz for the t-dependence of d;.

Parameter Value

95 (%) —0.45 4+ 0.92
d<(n?) —0.0020 £ 0.0041
a5 (1% —0.6 +1.3

06
-t [GeV?]

#y Dutrieux et al. (2021)
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https://inspirehep.net/literature/1840241

Pressure forces from DVCS measurements.
cea >

Working assumptions.
ACLA

GPDs from Subtraction constant assumed equal to d.
experiments Equal values for light quark contributions d{%.
ohysica Radiative generation of gluon df and charm df
content contributions.

DVeS fits Tripole Ansatz for the t-dependence of dj.

Experimental access

Fit status

Neural network fits dl from DVCS data

Complementary
analysis

Impact study: TCS 10

Parameter Value

Impact study:
positrons

Internal prefsure i ° dilds(/,ézF) —045 i 092
! % d<(p2)  —0.0020 + 0.0041
Ecosystem ) P

e B (u2) —0.6+1.3

DVCS off the pion
EpIC event B 1 10
generator 12 [GeV?]

GPD evolution y

dy
%.—5—4

Conclusion

# Dutrieux et al. (2021)

Abbreviations
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Pressure forces from DVCS measurements.
7% >

Working assumptions.

GPDs from Subtraction constant assumed equal to d;.
experiments Equal values for light quark contributions d¥“.
Radiative generation of gluon df and charm df

Physical . .
content contributions.
DVCS fits Tripole Ansatz for the t-dependence of d.

Experimental access

Fit stat o nn o 2
S Summary of existing determinations
eural network fits

Complementary
analysis N Markes Z rf','(prf—] F‘ﬁ' # of Ty Rel
\mpact study: TCS S i Fig. 3 '| in GeV? o flavours rpe o
Impact study: 1 ' —230 £ 016 £ 0587 20 4 from experimental data 113
positrons 2 O (88 + 160 ] 2 from experimental data |14]
Internal pre?sure ) ] —1.59 | 2 el saturated medel  [55]
pD’zChT::I"“D" —1.92 | 2 t-ehannel saturated model  [55)
DVCS off the pion 1 iy -4 Lh.36 a w5 .:Ellj

5 v —2.35 (136 2 y(JEM Ay
Ecosystem i E —d.48 (36 2 Shyrme model 56|
Design T H —2.02 2 K LEFWF maodel 157
EpIC event H @ —4.85 .36 @ (SN 58]
generator 4 —1.34 + 031 i 2 lattice QCD {M5) (54
GPD evelution —2.11 4027 | 2 lattice QU (MS) (54
Conclusion )
Abbreviations # Dutrieux et al. (2021)
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From CFFs to GPDs.

Can we actually recover a GPD from the knowledge of a CFF?!

cea

GPDs from m Assume CFF H is perfectly known. Solve inverse problem?
experiments
1 2

2 X Q 2 2
Physical Hq(§7 Q ) - / Tq 2 ,as(ﬂ ) Hq(ngﬂﬂ’ )
content 1 g é‘
DVCS fits . . .
Cepormentl scces m Question raised about 20 years ago and has remained
e e essentially open. Evolution proposed as a crucial element.
Complementary #1 Freund (2000)
analysis . . . . . -
gt study: TCS m There exist non-zero GPDs with vanishing forward limit
i and vanishing CFF up to order o?2.
Internal pressure . .« .
Decamiin m The DVCS deconvolution problem is ill-posed. # Bertone
potiem
DVCS off the pion et al. (2021)
Ecosystem

- m Same conclusion holds for several other hard exclusive
processes.

generator

GPD evolution

m Define and implement further criterions in fitting
strategies to select one solution among infinitely many.

Conclusion

Abbreviations
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e

GPDs from
experiments

Physical
content

DVCS fits
Experimental access
Fit status

Neural network fits

Complementary
analysis
Impact study: TCS

Impact study:
positrons

Internal pressure

Deconvolution
problem

DVCS off the pion

Ecosystem
Design

EpIC event
generator

GPD evolution

Conclusion

Abbreviations

From CFFs to GPDs.

Shadow GPDs have null LO and NLO CFF.

m Start with shadow GPD for flavor u at 1 GeV?2.

m Generate d, s and g while evolving up to 100 GeV?.

m Compute resulting CFF.

0.1,Q2 =100 GeV?)

ImH(E

le—5

0.4 4

e
[N}
1

« full Im NLO CFF .,
| == ucontribution .
067 d or s contributions ",
== g contribution %
—0.8 1 T T T T T
0.00 0.05 0.10 0.15 0.20

as(u? =100 GeVv?)
#y Bertone et al.

(2021)
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GPDs from
experiments

Physical
content

DVCS fits
Experimental access
Fit status

Neural network fits

Complementary
analysis
Impact study: TCS

Impact study:
positrons

Internal pressure

Deconvolution
problem

DVCS off the pion

Ecosystem
Design
EpIC event
generator
GPD evolution
Conclusion

Abbreviations

From CFFs to GPDs.

Different GPD models having CFFs with difference less than 107°.

= 10 A
(=]
[
LYV
X 0
T
=
T

= GK model
+ NLO shadow 1
+ NLO shadow 2

=0.5)

Hum(xlf

#1 Bertone et al.

(2021)
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cea

GPDs from
experiments

Physical
content

DVCS fits
Experimental access
Fit status

Neural network fits

Complementary
analysis
Impact study: TCS

Impact study:
positrons

Internal pressure

Deconvolution
problem

DVCS off the pion

Ecosystem
Design
EpIC event
generator
GPD evolution

Conclusion

Abbreviations

DVCS off a pion target.

Towards an experimental probe of the 3D pion structure.

ImHEC (€,6,Q% = 1 GeV?)

- Saclay

Dashed: ¢ = —0.05 GaV*
Solid: ¢=10

— NLO .

— NLO without gluons T

1073 1072 107!

£

Morgado et al., in progress
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DVCS off a pion target.

Towards an experimental probe of the 3D pion structure.

GPDs from

experiments t>0.05, 5=5 x 100, 10 b1

Physical
content —LO
DVCS fits _|_+ +

Experimental access —|—
o 4+ +
4 T A

0.5

Fit status

Neural network fits

Complementary o
analysis +_|_|—_|_ ++
Impact study: TCS - ++
+_|_+ —|_‘|"|‘-|—‘|‘+

+

A+

_I|_II_I_IIII|I

Impact study:
positrons

Internal pressure

Deconvolution
problem

DVCS off the pion

_|_

[T T T T T
_|_

Ecosystem e o b s by s b e by by |
Desi &0 100 150 200 230 300 350
esign
ign & (deg)
EpIC event
generator

[=]

GPD evolution

Morgado et al., in progress

Conclusion
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The PARTONS ecosystem

PARtonic
Tomography

Nucleon
Software

P%%Tdr\:s of

«O0>» «F>» «E>»



ea

GPDs from
experiments

Physical
content

DVCS fits
Experimental access
Fit status

Neural network fits

Complementary
analysis
Impact study: TCS

Impact study:
positrons

Internal pressure

Deconvolution
problem

DVCS off the pion

Ecosystem
Design
EpIC event
generator
GPD evolution
Conclusion
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Computing chain design.

Differential studies: physical models and numerical methods.

Full processes
Experimental
data and
phenomenology

Small distance
Computation
of amplitudes

Large distance
First
principles and
fundamental
parameters

o — ~— ) PARtonic
é] n =S ¢ Tomography
S e 2| | PaAToNS Of
3 |5 B

o Nucleon
‘ ‘ ' Software

S
é 4! % m Perturbative
5 [ 5 approximations.

Sl et ,"\—’ ) |m Physical models.

R . |m Fits.
[GPD at u # Iurl_?f} m Numerical
. methods.
1Evo|ut|or A .
rof m Accuracy an
[ IR & i ] speed.
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Generic exclusive event generators EplC.

Modular structure compatible with the architecture of PARTONS.

- Saclay

GPDs from

experiments E pl C S

Longitudinally polarized target, Ee = 10 GeV, Ep = 1 GeV

Physical
content

DVCS fits
Experimental access
Fit status

Neural network fits

Complementary
analysis

Impact study: TCS

Impact study:
positrons

Internal pressure

Deconvolution
problem

DVCS off the pion

Ecosystem

Design e L S

EpIC event
generator

GPD evolution Kemal Tezgin (BNL) EpIC: MC event generator June 1,2021 _ 13/17

Conclusion Tezgin et al., in progress
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GPDs from
experiments
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content

DVCS fits
Experimental access
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Neural network fits

Complementary
analysis
Impact study: TCS

Impact study:
positrons

Internal pressure

Deconvolution
problem

DVCS off the pion

Ecosystem
Design
EpIC event
generator
GPD evolution

Conclusion
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GPD evolution with APFEL++.

Connecting different computing codes for hadron structure.

oo

- Saclay

Forward limit and DGLAP equations E

@ When x — 0, one recovers the forward DGLAP equations

» Only the ©(1 — y)i]’l_’(o)(y; ) term contributes to the evolution
» No spurious singularity as x <y <1< 1/k

LO cvolution from st = 1 GoV to ;o = 10 GeV.
T ?
— =0

0.8 @ no £ dependence in input
;’;-M @ Excellent agreement with
;"M native Apfel++ DGLAP
g evolution (red curve)

@ Strong £ dependence
generated

Continuity guaranteed at

Ratio to DGLAPS
[
®

== x=¢ (cusp ?7)
?n-! m‘-1 1n‘-‘ 10"
x
First validations
x = ¢ continuity, DLGAP limit and spurious divergences handling J
Apfel ++ May 31%, 2021 11/18

Bertone et al., in progress
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GPDs from
experiments
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DVCS fits
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Ecosystem
Design
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GPD evolution with APFEL++.

Connecting different computing codes for hadron structure.

oo

- Saclay

ERBL Limit and Gegenbauer polynomials a

o When x — 1/x (i.e. £ — 1) one recovers the ERBL kernel
» Eigen basis known — 3/2-Gegenbauer Polynomials
» Direct (albeit restricted to £ = 1) comparison between x-space and
conformal space evolution

LO ERBL cvolution (£ = 1) from gig = 1 GoV for Gi¥% (z)
T o

1.0
° H(x,1) x (1-x)G"(x)
: ‘ al B0
LA SR HOooLp) _  os(p)
" N / ° H(x,1uo) — (ms(uu))
"o @ Ratio is independent of x
_10 @ Excellent agreement between
':;‘-“1 f Apfel++ and conformal
i100 evolution in the ERBL limit
lé“'Wn*' o 100
z
Additional validations
conformal evolution when ¢ — 1 guaranteeing the ERBL limit J
gt ++ ey %, 12/18

Bertone et al., in progress
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cea Conclusion and prospects.

New studies made possible with the development of new tools!

GPDs from m Engine for global CFF fits and impact studies.

experiments

m Tools to systematically relate models to experimental

Physical data in multi-channel analysis.

content

DVCS fits m Development of an ecosystem of computing codes for
Pl s hadron structure: evolution, PDFs, GPDs, TMDs, etc.
Neural network fits . - . . .
o m Design of future experiments and pioneering studies of
omplementary X

analysis new channels, e.g. DVCS off the pion at EIC.

Impact study: TCS

pomans " m Concept of internal pressure well-defined and suitable for
el e phenomenological analysis.

problem

DVES offthe pion m The GPD deconvolution problem is ill-posed. Need for
E: . .

L ootem multi-channel analysis beyond LO and large Q? lever
et arm as provided by collider experiments.

GPD evolution

T m Benefiting from new inputs or constraints from
Abbreviations nonperturbative QCD is highly desirable.
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Abbreviations used in this presentation.

PDe fom artificial neural network
experiments APFEL a PDF evolution library

CFF Compton form factor
S, DGLAP  Dokshitzer-Gribov-Lipatov-Altarelli-Parisi
DVCS fits DVCS deeply virtual Compton scattering
pperment aeees DVMP  deeply virtual meson production
et neenfis EIC electron-ion collider
gopementa  ERBL Efremov-Radyushkin-Brodsky-Lepage
e GK Goloskokov-Kroll
I GPD generalized parton distribution
vt LO leading order
;::y;: NLO next-to-leading order
Design PDF parton distribution function
e TCS timelike Compton scattering
;::du;i;n TMD transverse momentum dependent PDF

Abbreviations VGG Vanderhaeghen-Guichon-Guidal
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