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Deep Inelastic Scattering ep — ¢ X

v*
X
P

In the Bjdrken limit i.e. when the photon virtality Q2 = —¢? and the squared

hadronic c.m. energy (p + ¢)* become large, with the ratio 25 = 55 fixed,
the cross section factorizes into a hard partonic subprocess calculabﬁ)e in the
pertutbation theory, and a parton distributions.
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DIS

Parton distributions encode the distribution of longitudinal momentum
and polarization carried by quarks, antiquarks and gluons within fast
moving hadron

PDFs don't provide infomation about how partons are distributed in the
transverse plane and ...

about how important is the orbital angular momentum in making up the
total spin of the nucleon.

For the last 20 years - growing interest in the exclusive scattering

processes, which may shed some light on these issues through the
generalized parton distributions (GPD).
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DVCS

The simplest and best known process is Deeply Virtual Compton Scattering:
ep —epy

e e
X

Y Y

p p

Factorization into GPDs and perturbative coefficient function - on the level of
amplitude.

DIS : o = PDF ® partonic cross section
DVCS: M = GPD ® partonic amplitude
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DVCS
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Figure: Deep Inelastic Scattering cross section is given by the imaginary part of
diagram (a). Amplitude of Deeply Virtual Compton Scattering is given by diagram (b).
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Symmetric variables

p+p __q+gq
P=——— -1 1
2 0 17
Generalized Bjorken variable:
f = 7q72 =~ zB rp = Q2
2¢-P  2—2p 2q-p

momentum transfer between proton initial and final state:
/ 2
t=(p —p)

In the convenient reference frame, where P has only positive time- and z-
components, and light vector are defined as:

1 1
vy =(1,0,0,)— , wv_=(1,0,0,—1)—
=001 ( )7
(—2¢) has an interpretation of the fraction of momentum transport in "+"

direction.
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GPD definition.

1 dz~ iePtz—, 1 -, 1 + 1
q — _ N _
o= 2/ 2 ¢ wlal 2z)’y q(2z) P) 2+=0,2=0
— 1 q _ i0+aAa
— o [HU e 06 ) + B 6 0 16) T 2 .
1 dz~ izPt 2 4 1 + 1
g — = a3 — —
FP o= ox | 5oe PG (=52 G (52) Ip) 0,90
1 ot A,

= 9p+ [Hg(w &) a)y ulp) + B (z, &, t) a(p)

» interpretation, ERBL, DGLAP

&x /, \ & x x+& /i i 1E-x x+& /‘i i\ x=£
-5 0 13 1

» Factorization scale dependance,
» Three variables z,&,¢t .
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GPD - properties

» Forward limit:

H%z,0,0) = gq(x), for x>0,
H%z,0,0) = —q(z), for <0,
HY(2,0,0) = zg(x),

similarly for polarized disributions and PDFs.

» Reduction to form factors:
1 1
dx H%(z,&,t) = F{'(t), dz E%(z,&,t) = Fy(t),
—1 —1
where the Dirac and Pauli form factors

w1200 o) = at) | 710" + 50 T2 | o)

» polynomiality and positivity
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GPD - properties

» Ji sum rule:
1
lim [ dz z[Hf(z,§,t) + Bz, &, 1)] = 2J;
1

t—0 )

where Jy is fraction of the proton spin carried by quark f (including spin and orbital
angular momentum).

connection with energy-momentum tensor, more in Pawel Sznajder talk in 2 weeks

» Impact parameter representation, at £ =0 = —t=A%:
AL A
H(%bL):/ (27r)26 + 2L H(x,0,—AL)

can be interpreted as probability of finding a parton with longitudinal momentum
fraction = at a given b .
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H. Moutarde, P. Sznajder, J. Wagner, Eur.Phys.J. C78 (2018)
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Figure: Position of up quarks in an unpolarized proton (upper plot) and longitudinal
polarization of those quarks in a longitudinally polarized proton (lower plot) as a
function of the longitudinal momentum fraction x. For the lower plot only the valence
contribution is shown.
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GPDs

GPDs enter factorization theorems for hard exlusive reactions (DVCS,
deeply virtual meson production, TCS etc.), in a similar manner as PDFs
enter factorization theorems for inclusive (DIS, etc.)

GPDs are functions of x,t, £, u%

First moment of GPDs enters the Ji's sum rule for the angular momentum
carried by partons in the nucleon,

241 imaging of nucleon,

Deeply Virtual Compton Scattering (DVCS) is a golden channel for GPDs
extraction,

Reviews:

- Belitsky, Radyushkin, Phys.Rept. 418

- Diehl, Phys.Rept. 388

- Boffi, Pasquini, Riv.Nuovo Cim. 30

- Kumericki, Liuti, Moutarde, Eur.Phys.J.A 52

11/51



DVCS - variables

Four variables needed to describe ep — epy at fixed beam energy. Usually :
Q% zp,t and ¢:

Virtual photoproduction
c.m. frame
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Coefficient functions and Compton Form Factors

CFFs are the GPD dependent quantities which enter the amplitudes. They are
defined through relations:

AP (E,1) = —e2ﬁ a(P')

ot
i)

gi (HE D7 +EED

A0 up),

+ier’ (’ﬁ(& DY s +E(E ) 37

.where:

H(E L) = +/_1da: (ETq(z,f)Hq(x,f,t)—|—T9(:c,£)H9(x,f,t))

GPDs enter through convolutions! At LO in as:

pvCs 2 1
y

e @7
DVCSR P/

(z,6,t), PVOSIm(H) ~irHI(E €, t)
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DVCS and BH

Figure 12 from Michel Guidal et al 2013 Rep. Prog. Phys. 76 066202
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Observables
The Ip — Ipy cross section on an unpolarized target for a given beam charge,
ey in units of the positron charge and beam helicity h;/2 can be written as :

do" ! (¢) = dovu(¢) [1 + hiArupves(d) + ethiALui (o) + et Ac(9)]

If both longitudinally polarized positively and negatively charged beams are
available (HERMES):

Ac(9) = m {(dai’ +do) = (do” + da‘:)} .
Arvi(e) = m {(dai - dai) — (da; - da;)] ,
1 + + - -
Arupves(d) = pr— {(dcr_’ —do" )+ (do™ — dcr‘_)] .

If an experiment only has access to one value of e; such as in Jefferson Lab,
one can only measure the beam spin asymmetry A7},

a4 &
e do™ —do
ALLU(¢) = 72 e
do— + do*
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Observables
Target longitudinal spin asymmetry which reads :
[do“™ +do— "] — [do* = + do— <]

[daég + dajg} + [da:l@ —+ dajz:] ’

A(Iile(d’) =

where the double arrows < (=) refer to the target polarization state parallel
(anti-parallel) to the beam momentum. The double longitudinal target spin
asymmetry is defined in a similar fashion :

El Cl E‘L el
[do'*)? +do_<—<:] _ [dakﬁ +d0"><:]

[dajlé + do‘jé:] + [da:L:> + dajé:] 7

AEIL(QS) =

The HERMES collaboration also had access to a transversally polarized target
with both electrons and positrons:

Aut (e, ¢s) =
dot (¢, ¢s) + dot (¢, 5 + ) —do~ (¢, ¢5) —do~ (¢, ¢s5 +7)
dot (¢, ¢s) — dot (¢, ¢s + ) + do~ (¢, b5) — do— (¢, 95 + )’
Ayr,pves(9, ¢s) =
dot (¢, ¢s) — dot (4,45 +7) —do~ (¢, ¢s) + do~ (¢, 95 + )
dot (¢, ¢s) — dot (¢, ds +7) + do~($, s) — do=(¢,¢s +7)
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Observables

AD? o Re [F1H+§ Fi+ F)H — —FQS],
1mn t
ARG o Im[FH 4 (R + B - e o ReE]
sin g 6
AT o Im [E(PL+ o) (M + et P =6y R 4M2 —F)E],
cos ¢ f YR §
ASTG o« Re[e(Fy+ Fo)( JH+ )+ A {(1+€F1+4M2F2) ],
A Ses o Re[4(1— ) (MH" + HH") — 4€2 (HE* + EM + HE" + EH")
& EE* 4+ &€
74 * *
€1 + ) (657 E2)].
ARGl o [im(ue ) — &lm (HEY)]
sin (¢p—¢s) cos ¢ t
A9 o« Im [ 4M2 (FoH — F1E) + (P + —— e F)(H+E)

—&2 (F1 + FQ)(’?':Z + mg)] .
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World data on DVCS

H. Moutarde, P. Sznajder, J. Wagner, Eur.Phys.J. C79 (2019)
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Figure: Coverage of the (zgj, Q2) (left) and (zmj, —t/Q?) (right) phase-spaces by the
experimental data used in DVCS CFFs fit. The data come from the Hall A (v, V),
CLAS (A, A), HERMES (e, o), COMPASS (M, O) and HERA H1 and ZEUS (¢, ¢)
experiments. The gray bands (open markers) indicate phase-space areas (experimental
points) being excluded from this analysis due to the cuts.
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Present experiments

> JLAB 12 GeV upgrade. Hall A and CLAS measure beam spin and target
spin asymmetries with much higher luminosity, smaller x5 and higher Q2.
Hall A and CLAS measure DVCS on neutron (deuterium) necessary to
make GPD flavour separation.

» COMPASS - recoil detector to ensure exclusivity - measure mixed
charge-spin asymmetries with 160 GeV muon beam.

o1 0.2 0.3 04 0.5 0.6 X
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EIC - kinematic coverage for exclusive processes

Current DVCS dlatla at Eoiliders;:

10° 0 ZEUS- total xsec O Hi- lotal xsec
t ® ZEUS- dofdt B H1-doddt
E W Hi-Agy

[ Current DVCS data at fixed targets:

[ 4 HERMES-A, 4 HERMES-Acu
| &4 HERMES- Ary, Ay, A

4 HERMES-Ay +  Hall A- CFFs
¥ CLAS-A,, % CLAS-Ay

—_
[=]
[
T

— :
N F Planned DVCS at fixed targ.:
e [ o1 COMPASS- dorlt, Acgy, Acst
O] r JLAB 2- dofdt, Ay, AuL, AL
S I
N I
a
10 E
1k
Eoiiinl L sl .
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Exclusive processes and GPDs

e
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(a) (c) (b)

» Various exclusive processes give information about GPDs: DVCS, TCS,
DDVCS, DVMP, HVYMP
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So, in addition to spacelike DVCS ...

(a)

Figure: Deeply Virtual Compton Scattering (DVCS) : IN — I'N'~
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we MUST also study timelike DVCS

Berger, Diehl, Pire, 2002

GPD
(b)
Figure: Timelike Compton Scattering (TCS): YN — ITI~ N’
Why TCS:
» same proven factorization properties as DVCS
universality of the GPDs

>
» another source for GPDs (special sensitivity on real part of GPD H),
>

spacelike-timelike crossing (different analytic structure - cut in Q?)
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Exciting times - DATA is coming!!!

<Ey>=6.8 GeV,<M>=1.79 GeV

BSA

4 DATA [Jrot. syst. =BH

VGG, b,=1— VGG, b,.,=5  GK/L]
02 03 04 05 06 07 08
-+t (GeV?)

Figure 6.14: CLAS12 data points for the TCS BSA as a function of —t, evaluated at ¢ = 90°, integrated
over CLAS12 acceptance and over all the other variables. The vertical blue error bars are statistical
uncertainties while the grey bands correspond to systematic uncertainties. Three model predictions,
obtained using the VGG and GK models, are also displayed. The model predictions are ealculated at
the mean kinematic point given above the plot. The red points are the expected values of the BSA for

BH-only events, obtained using BH-weighted simulations.

Data from CLAS12 at JLab - PhD thesis of Pierre Chatagnon (2020, Orsay)
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Coefficient functions and Compton Form Factors

CFFs are the GPD dependent quantities which enter the amplitudes. They are
defined through relations:

v 1 — / v ) +pA
A& 1) = —EQW u(P’) | g (H(f,f)’YJr +E(&:1) WQM p)
~ ~ AT
ieh (F(e.0)7 s +E(6.0) S ulP),
where:

-1

H(E L) = +/ dzx <ZTq(x,£)Hq(m,£,t)+T9(x,§)H9(x,§,t)>

H(E, 1)

—1

—/ dzx <qu(x,£)flq(x,§,t)+Tg(x,£)ﬁg(x,£7t)>.
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Spacelike vs Timelike

D.Mueller, B.Pire, L.Szymanowski, J.Wagner, Phys.Rev.D86, 2012.

Thanks to simple spacelike-to-timelike relations, we can express the timelike
CFFs by the spacelike ones in the following way:

TH LO SH*,
Tﬁ L:O _Sﬁ*7
T NLO S 2 0 S
H = - 7TQ aQQ 5
Tﬁ NLO SH + i Q ?'_Z* )

8Q2

The corresponding relations exist for (anti-)symmetric CFFs & (£).
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DVCS CFFs from Artificial Neural Network fit

H. Moutarde, P. Sznajder, J. Wagner, Eur.Phys.J. C79 (2019)
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Figure: Coverage of the (zgj, Q2) (left) and (zmj, —t/Q?) (right) phase-spaces by the
experimental data used in DVCS CFFs fit. The data come from the Hall A (v, V),
CLAS (A, A), HERMES (e, o), COMPASS (M, O) and HERA H1 and ZEUS (¢, ¢)
experiments. The gray bands (open markers) indicate phase-space areas (experimental
points) being excluded from this analysis due to the cuts.
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DVCS vs TCS CFFs

O. Grocholski, H. Moutarde, B. Pire, P. Sznajder, J. Wagner, Eur.Phys.J. C80 (2020)

1
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Figure: Imaginary (left) and real (right) part of DVCS (up) and TCS (down) CFF for
Q? =2 GeV? and t = —0.3 GeV? as a function of &. The shaded red (dashed blue)
bands correspond to the data-driven predictions coming from the ANN global fit of
DVCS data and they are evaluated using LO (NLO) spacelike-to-timelike relations.
The dashed (solid) lines correspond to the GK GPD model evaluated with LO (NLO)
coefficient functions.

28 /51



TCS and Bethe-Heitler contribution to exclusive lepton pair
photoproduction.

P r

Figure: The Feynman diagrams for the Bethe-Heitler amplitude.

The cross-section for photoproduction of a lepton pair:

do __d(oBH + oTCs + oINT)
dQ’? dt d¢ dcos® ~ dQ'? dt dé dcosb
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TCS

Berger, Diehl, Pire, 2002
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e
AT&\ q /<9 K (3)
p’ Q boost p’ / ¢
k’ k’

Yp cm.

[l cm.

Figure: Kinematical variables and coordinate axes in the yp and £T£~ c.m. frames.

do
dQ'"? dt d¢ dcosf

» Important to measure ¢ !

» BH dominates at 6 close to 0 and 7 !
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Interference

» B-H dominant for not very high energies (JLAB), at higher energies the
TCS/BH ratio is bigger due to growth of the gluon and sea densities.

— [pb/GeV']

do
dpdtdQ?

Pire, Szymanowski, JW PRD 83
Moutarde, Pire, Sabatié, Szymanowski, JW PRD 87

Comp.
--  Int

--- BH

—  Total

Figure: The differential cross section for t = —0.2 GeV? , Q’2 =5 GeV2 | and
integrated over 0 € (m/4,3m/4) as a function of ¢, for s = 10% GeV2.

» The interference part of the cross-section for yp — £7£~ p with
unpolarized protons and photons is given by:

doinT

dQ'? dtdcos O dyp

~ cos@ - ReH(§, 1) < Sensitivity to the D-term!

Charge asymmetry selects interference - in DVCS one needs positron
beam, here this is given by the angular dependence!
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Interference

R ratio:

2/2“cos¢d¢/;

ds

Q/2dtd¢d9

27 37\'/4 ds ’
/ /,r dQ'2dtd¢d9

where S is the weighted cross section :

ds _ L(0,9)

do

dQ’2dtd¢dd ~  Lo(8) dQ'2dtd¢dd ’
Asymmetry (Chatagnon & Vanderhaeghen):

Apg(6 ) = 2710:8) = do(180° -

f,180° + @)

do(0,9) + do(180° —

FB asymmetry (Q'2=4 GeV2, Eg=8. GeV, ¢=07)

T
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025 7go
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Unpolarized cross section
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Figure: Differential TCS cross section integrated over 6 € (7/4,37/4) for Q"2 = 4
GeV2, t = —0.1 GeV? and the photon beam energy E, = 10 GeV as a function of the
angle ¢. In the left (right) panel the data-driven predictions evaluated using LO
(NLO) spacelike-to-timelike relations are shown. The dashed (solid) lines correspond
to the GK GPD model evaluated with LO (NLO) TCS coefficient functions (the curves
are the same in both panels). Note the different scales for the upper and lower panels.
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R ratio
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Figure
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Circular asymmetry

The photon beam circular polarization asymmetry:

ot —o~
A = ——~Im(H
cu e p— m(H)

0.4 0.4

A\ |
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

02

-0.4 -0.4
0 % n 1% 2n 103 102 101

¢ [rad.] g

Figure: Circular asymmetry Aoy evaluated with LO and NLO spacelike-to-timelike
relations for Q2 = 4 GeV?, t = —0.1 GeV2 and (left) E, = 10 GeV as a function of ¢
(right) and ¢ = 7/2 as a function of £. The cross sections used to evaluate the
asymmetry are integrated over 0 € (7/4,3w/4).
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Transverse target asymmetry

doriiy Nsin@sS[H— ig—i—ﬁ—i— i g] (1)
dQ’?d(cos 0)dedtdps 1— &2 4M?2
The transverse spin asymmetry:
Aur(ps) = o(ps) —o(ps — ) (2)

o(ps) +a(ps —m)’

n
@slrad.]

Figure: Transverse target spin asymmetry Ay evaluated with LO and NLO
spacelike-to-timelike relations for Q2 = 4 GeVZ2, t =tg and E, =10 GeV as a
function of ¢g. The cross sections used to evaluate the asymmetry are integrated over

0 € (n/4,3m/4).
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Experimental status

Rafayel Paremuzyan PhD thesis

Mee')(GeVie?)

=

Mee*)(GeV/c?)

o Y AT
1 3 7] s
E(GeV) E(GeV)

Figure: ete™ invariant mass distribution vs quasi-real photon energy. For TCS
analysis M(ete™) > 1.1GeV and s, > 4.6 GeV? regions are chosen. Left graph
represents el-6 data set, right one is from elf data set.
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Experimental status

P hadmns) oA

e —

ofe"

4‘!‘4)

e'e —>p

of

R=

:
“Lin, ‘[
| 2 GeV < M,, <3 GeV
, ; =
¢ u, d, s 1
&
3 loop pQCD
,,,,,,,,,, Naive quark model
R ]
° Sum of exclusive % Inclusive
{ measurements measurements
P - n L n
0.5 1 1.5 2 2.5

FIG. 4: Measurements of e*e~ annihilation into hadrons show a resonance-free window between the p'
and the J/i, which is ideal for TCS studies at 12 GeV.

» CLAS - E12-12-001 : Preliminary results in the Pierre Chatagnon PhD

thesis !
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Experimental prospects - Ultraperipheral collisions

B.Pire, L.Szymanowski, J.Wagner, PRD86

AB dn” ~B dn® ~A

o = [ dka——0"" (Wa(ka)) + [ dkp——0""(Wg(kn))
dka dkp

(a)

pi [pb]
285

(b)

reslpbl

1000 10*

100

10°

10°

. . 2
s[GeV’]
107 10

s[GeV]
Figure: (a) The BH cross section (b) orcs as a function of vp c.m. energy squared s
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EIC
Yellow Report:

3 3
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Figure 8.69: Momentum vs pseudorapidity for e"e™ (top) and ;l+y’ (bottom) at the
5 x 41 GeV collision energy, for an integrated luminosity of 10 fb~*. Left: BH, right: TCS.

More detailed analysis under way: Kayleigh Gates, Daria Sokhan.
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General Compton Scattering:

[

(c)

Figure: Double Deeply Virtual Compton Scattering (DDVCS): YN — [TI~ N’

Y (@in)N(P) = 7" (Gout)N' (1)
variables, describing the processes of interest in this generalized Bjorken limit,
are the scaling variable ¢ and skewness n > 0:

f — 7(131“5 + q7,2n n n= qgut - qi2n
Qo — @i (P+p) (@in + gout)
> DDVCS qgn < 07 qgut > 0, n #5
> DVCS: qi2n<07 qgut:07 77:€>0
> TCS: q12n207 q?)ut>07 77=—§>0
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Coefficient functions and Compton Form Factors

CFFs are the GPD dependent quantities which enter the amplitudes. They are
defined through relations:

i +p
ij(€77]7t) = _eQﬁ ﬂ(P/) g’éb“u (H(fﬂ%t) '_Y+ + 5({77771:) UQMAP)
_ N +
el (e 1)y s + EEn. ) 5 [u(P),

,where:

1
HEm,t) = +/1dl‘ (ZTq z,&,n)H (z,n,t) + T"(w,f,n)Hg(w,n,t)>
-~ 1
HEnt) = /1dw (ZT" &) H (2,1, t) + T (2, &, n) H (=, n,t)>~
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LO

» DVCS vs TCS

DVCSTq _ *63 Z+n17is . (J? N 7$) _ (TCSTq)*

G A i)
PVCS Re(H) ~ P/ - i an(x,n, t), PVOSIm(H) ~imH(£n,n,t)

» DDVCS .
DDVCSmq 2
T = —eg——F— — —
eqx+§—i5 (z = —x)
1

DDVCSR@(H) ~ P/ qu(l’ﬂ?»t) ’ DVCS]m(H) ~ i?TH(I(:t£7 UB t)

l_ K
K ‘“ K k o
x AW e

—] o L
[ k ‘ ‘ N
P1 P2 P1 P2 P1 P2

NLO analysis and pheno in progress with K. Deja, V. Martinez-Fernandez, PSz, LSz, BP
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Gluon GPDs in the UPC production of heavy mesons

D. Yu. Ivanov , A. Schafer , L. Szymanowski and G. Krasnikov - Eur.Phys.J. C34

Figure 1: Kinematics of heavy vector meson photoproduction.

The amplitude M is given by factorization formula:

m3

1
M~ (@)1/2_/11130[Tg(w,g)Fg(z,g,t)+Tq(m,§)Fq’S(z,5,t)] ,

FOS%(,6,t) = > Fi(a,&t).

g=u,d,s

where m is a pole mass of heavy quark, (O1)y is given by NRQCD through leptonic meson
decay rate.
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Heavy Vector Mesons Photoproduction

Alice, The EPJC 79, 402 (2019)
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Other processes

» Light meson electroproduction:

> sensitivity to different combinations of GPDs
> flavor separation

» Charged current exclusive processes:

» different combinations of GPDs due to the charged current coupling
structure.
» Much smaller cross sections, but in the reach of EIC.

» Production of two particles:

» 2 photons
» photon + meson 0. ky, &
> 2 mesons N
/'/k?z, €2
(z+8)
P1 p2

Check recent Oskar Grocholski talk at DIS2021, about factorization studies at NLO.
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PARTONS

Motivation

vyVvYvyVvyVvyy

New precise experiments

Various models, schemes, processes, observables

Extraction of GPDs is complicated - various channels needed

Various approaches

: local and global CFF fitting, GPDs fitting...,

Extrapolation for tomography (uncerteinties propagation),

Various groups doing usually one chain

—AR]

TN
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PARTONS

Structure

RGE DISTANCE
LéONTRIBUTION

GPD at yg # pgref

evolution

GPD at pgtef

First principles and
fundamental properties

Tasks and challenges:

= Physical models

= Perturbative approximations

SMALL DISTANGE

CONTRIBUTION FULL PROCESS

Experimental data and

Computation of amplitudes
purat P phenomenology

= Many observables = Accuracy and speed

= Numerical methods m Fits
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PARTONS

Existing modules

>
>
>

v

GPD models: Goloskokov-Kroll, VGG, Vinnikov, MPSSW13, MMS13,
Evolution: Vinnikov,

Compton Form Factors (generally: convolution of GPDs or DA with
coefficient functions): LO, NLO, NLO + heavy quarks (Noritsch)

Cross section (DVCS + BH, TCS, 7° meson production)
Observables: Arv, Avr, Arr, Ac, fourier moments, ...

Running coupling: 4-loop PDG expression, constant value

ﬁ@lﬂ EIC YELLOW REPORT KED EIC YELLOW REPORT GIET EIC YELLOW REPORT
Volume I: Executive Summary. Volume Il Physics. Volume [lI: Detector
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PARTONS
» Open source

» Virtual Machine with out-of-the-box running PARTONS (also possible to
install on your own Linux or Mac)

» Examples: xml, c++ codes
» Description in Eur.Phys.J. C78 (2018) no.6, 478
» Website with detailed manual: http://partons.cea.fr/

M

Main Page
What is PARTONS?

PARTONS is a C++ software framework dedicated to the phenomenology of Generalized < What is ARTONS?
Parton Distributions (GPDs). GPDs provide a comprehensive description of the partonic

Stucureofthe nuceon and contain a weath ofnew fomato.npatcular,GPDs rovde Ll -GN
e o o o o e e et 10443 i oo T NA]T S
Cmograpy

PARTONS provides a necessary bridge between models of GPDs and experimental data

measured in various exclusive channels, ike Deeply Virtual Compton Scattering (DVCS) and

Hard Exclusive Meson Production (HEMP). The experimental programme devoted to study GPDs has been carrying out by several
iment DESY (chsed), HallAand GLAS at JLab. component of

Tabie of Contents

< Contactand nensietter

on Colider EIC)

PARTONS s useful 10 theorists to develop new models, to interpret existing d to to design new experiments. A detailed
description of the project can be found here.

Sy Get PARTONS

o of PARTONS.
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Summary

» GDPs enter factorization theorems for hard exlusive reactions (DVCS,
deeply virtual meson production etc.), in a similar manner as PDFs enter
factorization theorem for DIS

» First moment of GPDs enter the Ji's sum rule for the angular momentum
carried by partons in the nucleon.

» Fourier transform of GPD's to impact parameter space can be interpreted
as ,,tomographic” 3D pictures of nucleon, describing charge distribution in
the transverse plane, for a given value of x.

> We are waiting for EIC!
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