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Note: | will focus on ep/eA. Not pp.



Diffraction in optics
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Theory of diffraction

Christiaan Huygens Augustin Fresnel Gustav Kirchhoff
1629-1695 1788-1827 1824-1887

Geometrical optics: applicable in the limit when the wavelength is infinitely small

Diffraction phenomena: deviation from geometrical optics due to finite wavelength



Diffraction : occurs when a wave (for example light) encounters an obstacle or an
opening. Most pronounced when the dimensions of obstacle/opening are comparable to
wavelength

Laser light passing through a Water waves passing through
circular aperture small entrance

Source: Wikipedia
Author: Verbcatcher

Source: Wikipedia
Author: Wisky

In quantum theory:
hadronic and nuclear diffractive scattering



Kirchhoff theory P=(1.y,2)

k=2m/)\
p(x‘fj' z) Wave number

k2
Ulayi2)= Mot /
s
b " U Amplitude

¢($7 Y, <, t) — U(:C, Y, Z)e_th

Do (k)| D 5

(VQ -+ kQ)U = () Helmholtz equation

Short wave length limit (kR>1)

: L s .
vk e’ Fresnel-Kirchhoff
2
U(CE,y,Z) — —%Ug/ d“b S integral
220
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Geometrical optics: k R2 / D>1
Fresnel diffraction: kRZ/D ~ ] Near field

Far field

Relevant for hadronic physics

Fraunhofer diffraction: kR2 / D <1
!



Fraunhofer diffraction

For the hole in the screen:

ik eik'r’ .
U(z,y,2) = ——Ug d’bI(b) e *aP
2T r
/ . .
q~ ki — k Momentum transfer (2 dimensional vector)
k Incoming wave vector k/ Outgoing wave vector
I (b) Profile function

1, oIl Z()
0, outside >

For the hole: F(b) — {
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Diffraction patterns

Source: Wikipedia
Author: Epzcaw

Source: Wikipedia
Author: Wisky

Circular aperture Rectangular aperture

In Fraunhofer regime the diffraction pattern (far field) is a Fourier transform
of the apertured field.



Diffraction off an obstacle

Babinet’s principle:

o

S1 Screen with a hole S2 Obstacle with the same
size and shape as a hole

Waves diffracted by a hole S1 and obstacle S2 must combine to
reconstruct the incident wave front.

Diffraction patterns away from incident direction are the same for

screen with hole and complementary obstacle.
10



Diffraction off an obstacle

U(SE, Yy, Z) = Uinc + Uscat

ezk’r

U(z,y,z) = U™ + f(q)

)

r

ok .
Scattering amplitude f(q) — ;_ /d2b F(b) e—lq.b
T

r(b) = o [ @b (@)

Scattering amplitude is Fourier transform of the profile function.

Profile function is inverse Fourier transform of the scattering amplitude.
11



Diffraction in hadronic / nuclear physics

In quantum physics: propagation and interaction of particles as an
absorption of the various components of their wavefunction

Electron - hadron(nucleus) scattering (like at EIC)

«— . .
(/ \/@/ \/e

Proton is fragmented Target(proton) is intact

No activity in vicinity
12



Scattering at ep collider HERA

HERA: (1992-2007)

27.5 GeV electrons/positrons
820/920 GeV protons

318 GeV CoM energy

Lumi: 1031 cm-—2 s-1

Electrons, positrons and protons

Physics:

Structure functions

Parton density functions
Established growth of gluon with
decreasing Bjorken x

PETRA

Measurement of coupling constant " : i PmhIN
Diffraction el

Jets, heavy quarks
BSM searches

Low luminosity/limited statistics, no nuclei, no polarized beams

13



Future DIS machines EIC

EIC: 5-20 GeV electrons Possible
20-140 GeV CoM energy Vi ol

Detector
Location

Electrons

Lumi: 1034 cm-=2 s- P fecon
. njection
Polarized e,p,d,3He Line
Wide range of nuclei e \
Storage Ring Electron \
Cooler \ :
Inu_:ctor
E I C . ////Lmac
Collider //// //
SCIENCE REQUIREMENTS Ring "
AND DETECTOR L 1
© 2 CONCEPTS FOR THE L = Beci
5 ELECTRON-ION COLLIDER - % P
E((( ) EIC Yellow Report ' . /" lons

Electron Injector

(RCS)

(Polarized)
lon Source

arXiv:2103.0544

Alternating Gradient
Sychrotron




Future DIS machines LHeC, FCC-eh at CERN

b S LR AR ' D
. : X o . ¢ N\ 6 { »
> /,‘ '. \ oS 4
i/ .

S ATy

LHeC: 60(50) GeV FCC-ep: 60(50) GeV
electrons x LHC protons electrons x 50 TeV protons
and ions from FCC, lead beams 19.7
1.3 TeV CoM energy for ep TeV/per nucleon

812 GeV CoM for ePb 3.5 TeV CoM energy for ep
Lumi: 1034 cm-2 s-1 2.2 TeV CoM for ePb
Simultaneous running with Lumi: 1034 cm=2 s

ATLAS and CMS in HL-

LHC period
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Scattering at ep collider HERA

Non-diffractive DIS event

Q

Proton

quark

o

B (0

]\
e l

_‘Jl

4 momentum transfer at a
lepton vertex

Q*=—¢> = —(k— k)

W2 = (q + p)2 Photon-proton cms energy squared
_ 2
S = (k -+ p) Electron-proton cms energy squared
2

T =Q /2p " q Longitudinal momentum fraction of

the target carried by the struck quark
(in infinite momentum frame)
Yy=4dq -p/k P Inelasticity

16



Diffraction at HERA

10% events at HERA were of diffractive type

Large portion of the detector void of any particle activity: rapidity gap

Proton stays intact despite undergoing violent collision with a 50 TeV electron (in
its rest frame)
17



Rapidity: recap

E
pr = (EaﬁTapz) Yy = § In — = tanhy

Under boosts in z direction rapidity transforms additively

.\ (cosh¢ sinho) (p)

E ) \sinh¢ coshop) \ E’
Then Y = y/ —+ ¢
0

Pseudorapidity n = —Intan — Angle between 3-

momentum and z-axis

When m < pr then y—n

18



Diffraction in electron - proton(nucleus)

o(k) " Momentum transfer at the
proton vertex (target recoil)

* X  Diffractive system with mass Mx

Y
a/:)”*
y Rapidity gap

Target is scattered elastically: elastic scattering

’Fl AF,A ( e ) It can also dissociate into a state Y with the same
A=
t

quantum numbers, but still separated from the rest of
particles

In order for the rapidity gap to exist it needs to be mediated by the colorless exchange

Diffraction: a reaction characterized by a large rapidity gap in the final state

19



Diffraction and the Pomeron

/
e(k) In order for the rapidity gap to exist it

needs to be mediated by the colorless
diffractive exchange

%

Y
But what is this diffractive exchange ?
) | l X
b

Usually referred to as the Pomeron.
Quantum numbers of the vacuum

P, ()

P
—

Modeled as a composite system of gluons and/or quarks.

Studying diffractive processes can shed light onto properties of this intriguing object.

20



Example : elastic vector meson production

(k') Final state contains only vector meson,
e

e (k) a” scattered lepton and proton
>
Y"(
c& ) .
Lz
A
Pl 0 (»)
t
J/P vector meson: charm -anti charm system m = 3.09 GeV

Upsilon vector meson: bottom - anti bottom system m = 9.46 (GeV

21



10}

Elastic vector meson production

| b)

(Q% = 0.05 GeV?

135 < WYIO < 235 GeV

a1 . 5 5 2 1 . .
0.25 0.5

075 1
t| [GeV

22

=(p—1p)

momentum transfer at the proton

Exponential fit

vertex

2

<0



do 1
SV e g, Y dt 167T|M( )‘

M(A) — <¢7

A(A)[Yv)

_ A2 .
Momentum transfer ¢ =-A M amplitude for vector meson process

A elementary (quark dipole) amplitude

A(A) = / d’be>PA(b)

> f dZAe—zAb do

(A(b))|= <<¢7 > = 73/2 () >dt

t-dependence of the elastic cross section provides information about the
profile of the target
23




Diffractive elastic vector meson production as a way to study nucleon structure

2%
Radius measured in diffractive Proton Charge radius
scattering of vector mesons
b=~ 0.5=0.61m R ~ 0.84 = 0.87 fm

Experiments on elastic VM production suggest gluons are concentrated in
smaller regions than quarks

24



Growth of the target size with energy

(@% = 0.05 GeV?

- b) 135 < Wyp < 235 GeV

(@%) = 0.05 GeV?

- €)  205<W, <305 GeV

b(W, ) [GeV™]

=

(o]

a

a)

; H1 (Q° = 0.05 GeV*

2 i A A A 1
50 100

T The slope growths with energy

1 b(W) = by + 4a’ In(W,,/Wp)



Growth of the target size with energy

Small energy Large energy

v M N Al

Target Target

The target size, i.e. the region of gluon density probed by the vector meson increases
with energy

20



Elastic vector meson production at EIC

Y'+p—=Jp+p Y'+p—=Jp+p

P 104 o T T T T —_—~ 103 w T T T T T T T T T T
a b (o] ‘_p.,‘_\
> fLdt = 10 fb™" ] > N fLdt = 10 fb™" ]
Q) : Q) A S l
5 .3l 20 GeV on 250 GeV ] 5 .ol < 5 GeV on 100 GeV ]
e 107 ] a 10° ¢ .
— [ — ~‘h~
o o
B [ B [ ﬁ"\\\
© 2 © ~
o | > E \.\K 5
+ + r 1
[ (0] 3 ..\ ]
1 10% 00016 <x,<0.0025 : 1T 016<x,<025 ..|
=) L 15.8GeV2< Q2+ M3, <25.1 GeV? ' =) [ 158 GeV2< Q2+ M3, <25.1 GeV? ]
o Y ] o I 1) ]
m 1 1 1 1 1 1 1 1 m 10'1 " 1 " 1 " 1 " 1 " 1 " 1 " 1 "
Fourler 0O 02 04 06 08 1 12 14 16 0O 02 04 06 08 1 12 14 16
-t (GeV?) -t (GeV?)
transform
7 ; ; 2.5 :
0.03 0.03
° 2
— 0.02 T 0.02
)y 5 [ ‘\u'é
= — 15}
—_ 4 u —_
& 4
><> 3 B g 1 |
g L
< 27 <
0.5
1 L
O ...................... T | R O 1 1 1 1 1 1
0O 02 04 06 08 1 12 14 16 0O 02 04 06 08 1 12 14 16
by (fm) by (fm)

EIC, White paper

EIC: lower energy than HERA, different kinematics.
Very high statistics, high precision
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Elastic vector meson production at EIC:

Nuclear target: Au
e+ Au — e+ Au+ J/

Characteristic ‘dips’ in t-distribution

0.1 Jhp bNonSat ::rom do/dt
————— nput
o 0.08 Woods-Saxon

1 1 L
-10 -5 0 5 10

28

Nuclel

do.(e +Au—¢e’+Au’ + J/l.|J)/dt (nb/GeVZ)

-
o
4

EIC, White paper

E JLdt =10 fb /A o coherent - no saturation
10% == 1<Q?<10 GeV? o incoherent - no saturation
E o x < 0.01 m coherent - saturation (bSat)
- .|:| N(edecay)! < 4 e incoherent - saturation (bSat)
3| = P(Edecay) > 1 GeV/c
10° [, ott=5%
- =
o
102 50028339209300000000000000000000
o 000000000000000000q o O CO0000000000000000,
Q. g O g TTTT0000000000000000e0cenann o 0CC000000
5O o
m] |
10 . '“

.

WTW

-2
10 0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
It (GeV?)

q dq \/do-coherent
F(b) = ——Jo(qb
0= [ ()
2



Coherent vs incoherent

4 JLdt =10 fb"1/A o coherent - no saturation
107 g 1<Q2<10 GeV2 o incoherent - no saturation
- x < 0.01 m coherent - saturation (bSat)

IN(edecay)! < 4 e incoherent - saturation (bSat)
1030 " b oo
E O =97

do_(e +Au—e’ +Au’ +J/lp)/dt (nb/GeVZ)

|
0
b
"
LT
1= ﬁ
107 =
Jp
10'2_\\\‘\\\‘\\\‘\\\‘\\\‘\\‘\\\‘\\\‘\\

It] (GeV?)

Coherent:

Depends on the shape

of the source, average
distribution

Incoherent:

Provides information
about the fluctuations
or lumpiness of the
source

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18

Coherent
(Nucleus stays intact)

Incoherent
Nucleus breaks up



Inclusive Diffraction in e p(A)

t 4-momentum transfer squared
K ?
e (k) . el TBj = 222. - Bjorken x
Q? = —¢° (minus) photon virtuality

Q>+ M% —t momentum fraction of

M =P = 02 + W2 the Pomeron w.r.t hadron
= Q* momentum fraction of
Q% + M3 —t parton w.r.t Pomeron

rp; = TP

Rapidity gap Inl / LJIp

Inclusive diffraction: system X can contain anything (jets, heavy quarks),
Can learn about structure of the diffractive exchange

30



Diffractive structure functions

( )
d3oP 2m

— cin Y O'D(B) (,CCIP T QQ) 3 variables
dxp dx dQ? cQF T Y
! IP Q) Q)

y,
Y, =1+ (1—-y)°
+ = Y
Reduced diffractive cross section depends on two structure functions :
4 A
2 Transverse photon
D(3) __ FD(S) Y FD(S) polarization and
ops T2 Y L longitudinal
L —+ y polarization
D(3 D(3
For y not to close to unity we have: O',r ( ) ~ F2 ( )
Integrated vs unintegrated structure functions over t:O ( A
D(3 2 D(4 2 -
Fr (2, Q% xp) = / diFr ) (z, Q2 p, 1) 4 variables
— OO
\ J

FP® _ pP@ | pDW)

31



Q? [GeV?]

107
106
103
10%

103

Phase space of HERA and future

colliders

R B L
[ |FCC-eh  E,=50TeV,E.=60Gev|  ©° LR O A
e :o001;<;y;<;o;96~e~;~~
—LHeCEp— 7AT€V, Ee—60G€3V . B<1. T
HERA ““““““““
~|EIC Ep=0.25TeV, Ee=21 GeV.

- ZEUS-LRG
%WH1 LRG

10/

106

10> 104 103 102

X =g

32

EIC: large x, up by factor 10,
small / moderate Q2

LHeC: small x,

xmin down by factor 20,
wide range of Q2,up by
factor 100

FCC-eh: very small x,
down by factor 200,
Q2 up by factor 1000



Collinear factorization in diffraction

o(k)

Collins

Collinear factorization in diffractive DIS

~

1
ep—e XY 2 . ~ el é 2 D 2
T (360N = 3 [ azas (£.02) L6000

- _/

o Diffractive cross section can be factorized into the perturbatively calculable partonic
cross sections and diffractive parton distributions (DPDFs).

e Partonic cross sections are the same as for the inclusive DIS.

 The DPDFs represent the probability distributions for partons i in the proton under the
constraint that the proton is scattered into the system Y with a specified 4-momentum.

 Factorization should be valid for sufficiently(?) large Q2 (and fixed t and xp).
33



DPDF parametrization

Regge factorization (additional assumption)

( )

fzp(%QQ,wIP,t) — fIP/p(:BIPat) fz'(ﬁ — CU/$IP, QQ)

. J

Pomeron flux is parametrized as L _
D parton distributions in the Pomeron, evolved

( )
eBipt with DGLAP evolution and initial conditions
fiprp(zip,t) = Arp 2ap(t) _ 4 ( ™)
Lip —
- o fk(Z) — Ak;ZBk(l — Z)Ck’
aJp (t) = CV[p(O) + CV/IPt g )

where k=g,d. Light quarks equal u=d=s.

For good description of the data usually subleading Reggeons are included

[fzp(l’, Q% zip,t) = frp/p(xipyt) fi(B, Q%) + nirfir/p(zip, t) fi7(B, QQ)]

34




Diffractive fits

§ = xip Example of the DGLAP fit to the diffractive data

—— ZEUS-SJ x 1.15 —— ZEUS-SJ x 1.15
®* HILLRG2012 __ 4 -006B ®* HILLRG 2012 ___ L1 -006B
wre ~ ® ¢ o 104 E_ 08
B 0.8 - ———————
B PP P — S
10 =" 10° | "
: //',g:?#i - : T 0
- - W" 02
I g 0.32 10° 3 W 0.13
- 13
15 %:; B
= 0.08
B 0.2 10 %
i é = 0.05
e st ;
-1 0.13 1 0.032
107" E o = f
F 0.08 107 & 0.013
S 3 s ¢
, - 0.008
107 ¢ | | 005 102 ~ | 1 0.005
10 100 10 100
Q* [GeV?] Q* [GeV]

Comparison of H1-2006B and ZEUS-SJ fits to the H1-LRG 2012 data
ZEUS-SJ fit seems to better describe the data in the low 3 region
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Gluon

zfg

0.6 [

zfg

DPDFs

fzp(fl% Q2737[P7t) — fIP/p(-TIP,t)[z'(ﬁ — 513/513113, QQ)J

0.4

0.2

—— ZEUS DPDF SJ
exp. uncertainty

- = ZEUS DPDF C

Q2 = 6 GeV?

0.6
0.4

0.2

O
L ]
N

zfg

0.6
0.4

0.2

Q2 =200 GeV?




Quark

qu

0.04

0.03

0.02}

0.01f

0.03 f{
0.02]

0.01f

DPDFs

fq;D(w, Q2733[P7t) — fIP/p(ZCIP,t)(fi(ﬁ — $/$IP, QQ)J

L) I‘I’Tl_l_lT‘l_l

—— ZEUS DPDF SJ
exp. uncertainty

- = ZEUS DPDF C

Q2 =6 GeV?

o
S
N

0.04
0.03
0.02

0.01

L |

I

Q2 =20 GeV?

light

"I I aal'S. =

02 04

06 0.3 1

Q®=

200 GeV?

light




Inclusive diffraction possibilities at EIC

Physics with protons

. L D(3) D(4)
Precision measurement of o, ", 0. 5

Accesstolarge & =xjp
Possibility of disentangling Pomeron and Reggeon components

Precise measurements of diffractive parton densities at large z

Measurements of the diffractive longitudinal structure function FE

Physics with nuclei

D(3) _D(4)
red 70red

« Measurements of o
- First extraction of the nuclear diffractive parton distribution functions

- Simultaneous measurements of shadowing and diffraction in the same
experimental setup
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Forward instrumentation at EIC

- 20C

Roman pots — B1apf dipole
(inside p|pe) % / Had.ron beam
coming from [P
Off-Momentum Detectors | \
| BOpf dipole
\\ - pt dip
BO Silicon /‘
Detector
Detector (x,z) Position [m] Dimensions 0 [mrad] Notes
ZDC (0.96, 37.5) (60cm, 60cm, 2m) 6 <55 ~40mrad at¢ =
Roman Pots (2 stations) (0.85, 26.0) (0.94, 28.0) | (25cm, 10cm, n/a) | 0.0 <8 < 5.5 10 o cut.
Off-Momentum Detector | (0.8, 22.5), (0.85,24.5) | (30cm, 30cm, n/a) | 0.0 <6 < 5.0 04 < xp <06
B0 Spectrometer (x=0.19,54 <z< 64) | (26cm, 27cm,n/a) | 5.5 <6 < 13.0 ~20mrad at ¢=0

Excellent capabilities in the forward region for t measurement of the scattered proton

39



Possibilities at EIC: proton tagging

e >

) ) notation
Q"+ My —t $=Xp

Q2_|_W2

E=xp =

= EIC can tackle large ¢ = 1 — x, regions beyond HERA P
= The coverage depends on the angular acceptance

; P’ (xL' pJ_)

Ep = 275 GeV Ep = 100 GeV Ep = 41 GeV EIC YR
10 | I | | | | | 1 0'8 I | ] |
1 68=0.5+10 mrad 1.4 | 0 =05+10mrad - 2 0=05+10 mrad
------- 8 = 7 mrad 8 = 7 mrad 0.7  -<<<--- 8 =7 mrad =
8 | 6 = 5 mrad . 1.2 |- 8 =5 mrad . ‘ 0 = 5 mrad
——— kin. limit —— kin. limit 06— kin. limit i
~ — 3 -— 1 [ | —_—
o~ 6 | o o~ ™~ 0.5 Y
% o T 0.8 | 1 3
o g U] U] 0.4 RGN -
-~ el P <
| 4 .4 ¥ 06 1 % 03 w
------- 0.4 4 B
2L ------ R ol ‘ \ . — 1
0.2 | ” 0.1 |t :
0 I — e U | ] 0 1 1\_\“.~M 0 \_4‘ :
05 06 07 08 0.9 1 05 06 0.7 08 0.9 1 0.5 06 0.7 08 0.9 1
X, = 1-§ XL = 1-§ | XL = 1=-§
pi (1-x)* , 1-x e , X1, p,, 0 measured in
t=- X X Mp — XL (M7 —m3) LAB = collinear(e,p) frame

|t| measured up to ~ 2 GeV?, is very interesting,

e.g. for determination of the t-dependence of the secondary exchange.
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Inclusive diffraction in ep: extended range in t and x._

RAPGAP MC simulation

EIC YR

events
events

N% smeared
o T 3000

2500
103

2000

10°
1500

1000 10

500 1

o
o
R
o |
w
N
(@]

-t [GeV?]

Gap in acceptance between Roman pots and BO detectors, at relatively large value of t
Gap moves to lower t for smaller energies

Could be mitigated in the design with two EIC detectors, and different forward

iInstrumentation in the second case.
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Inclusive diffraction in ep: secondary exchange

Regge factorization works at low

At higher values need additional term : Reggeon terms

fP(x,Q% xip,t) = fip/p(xip,t) fi(8, Q) + nirfir/p(xip,t) (8,07

Pomeron flux is parametrized as

\

&0 red

0.04 +

0.03

0.02

0.01

Fa - R
P —— ZEUS-LRG +—e—
sz ZEUS-LPS o

Q¢ =10 - Q2=32 ]
B =0.032 B=0.35

2t vl Errvind ¢ Sl . I ' I PR O e D) . LL
0.001 0.01 0.1 0.001 0.01 0.1

Beyond
HERA

Epp (&, t) oc E7022 g=7lt
Edp(E,t) oc FO6+18It] 2]t

R contribution grows with &

d High ¢ required for the
determination of subleading
“Reggeon” term

O Significant F;, component,
~30 times higher than at HERA

d However, some intermediate
beam energy settings needed
for F| measurements



EFL

§FL

€ FL

€ FL

€ FL

The pseudo-data are fitted to

Inclusive diffraction in ep: F.P

Ored = Fo — Y, (y)FL

F> and FL are free parameters in the fit

0.015
0.01
0.005

-0.005

-0.01
0.015

0.01
0.005

-0.005

-0.01
0.015
0.01
0.005

-0.005

-0.01
0.015
0.01
0.005

-0.005

-0.01
0.015
0.01
0.005

-0.005

-0.01

FL from fits to pseudo-data for 6sys = 2% (a)

FL fit —e— F. model
T 2]_ T T 2 T 2]_ T T 2 T 2]_ T T 2 T i _ T T 2
Q2 =3.2 Gev2| Q2 = 3.2 Gev2| Q2 = 5.6 GeV2 | Q2 = 10 GeV2
= 0.001 | w_ £=0.00181 £ =0.0018
— L
Q2 =3.2 Gev2 | Q2 = 5.6 GeV2. Q2 = 10 GeV2 | Q2 = 18 GeV2 |
£ =0.0032] \#‘1032_ £ =0.0032 £ =0.0032
B
— L
Q2 =3.2 Gev2| Q2 = 5.6 GeV2. Q2 = 10 GeV2 | Q2 = 18 GeV2 |
£ =0.0056 | £ = 0.0056 £ = 0.0056 = 0.0056 |
—
Q2 = 32 Gev2 | Q2 = 3.2 GeV2. Q2 = 5.6 GeV2 | Q2 = 10 GeV2
£ =0.0056_| MQ £ =0.01] £ =0.01|
—
Q2 = 18 GeV2 | Q2 = 32 GeV2 | Q2 = 56 GeV2 Q2 = 3.2 GeV2 |
£=0.01] £ =0.01 — = 0.018

0 02040608 10 02040608 10 02040608 10 020406081

B

B

B
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B

Systematic error 2%
18 beam setups

469 bins selected such that
they are common to at least
four beam setups



Nuclear cross sections: EIC

Frankfurt, Guzey, Strikman model: high and low shadowing model predictions

Pseudodata simulated under the same assumptions: 5% systematics, luminosity 2 fb-
lllustration of the possible reach in (Q2,3,&) kinematics

Reduced cross section
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Summary

Diffraction observed in hadronic collisions (ep,pp ...)

Provides important information about nucleon/nuclear structure

Sensitive to the nature of the Pomeron

EIC can provide precise measurements on:
 Reduced cross sections, particularly with t-dependence and with nuclei
e EXxclusive processes, i.e. with vector mesons in the final state

e Longitudinal diffractive structure function

Explore relation between the diffraction and nuclear shadowing

e Many more...
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