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Saturation at EIC
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m0-0 forward correlation 1n pp and dA at RHIC

PHENIX, Phys.Rev.Lett. 107 (2011), 172301
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Away peak disappearance at EIC

Coverage of Saturation
Region for Q2 > 1 GeV?
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1 question, 2 answers

Universe 7 (2021) 8, 312, arXiv:2108.08254

Color Glass Condensate with JIMWLK evolution:
Perturbative gluon recombinations
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Leading Twist Shadowing:

Suppression 1n Nuclear PDF + multiple scattering + perturbative DGLAP evolution
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1 question, 2 answers
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Inclusive Diffraction:
2 very different answers!
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Ineclusive Diftraction at small x

rapidity gap Xp
AV, = log(1/xp)
p, A



Inclusive Diftraction at small x
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Structure Function

Inclusive Diffraction at small x
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Structure Function

Inclusive Diffraction at small x
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Inclusive Diffraction at small x

Marta Ruspa, DIS2004
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Inclusive Diftraction at small x
H1 and ZEUS

H1 and ZEUS Eur. Phys. J. C (2012) 72:2175 0.09 < |t| < 0.55[GeV]?
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Inclusive Diffraction 1in Sartre

Two Event Generators: gg and ggg final states.

qq-generator: Generate p, 0?2, W2, and 7 from differential cross-
section. A .
d*o'} dN,r 1 dza%, 4

qqgg-generator: Z instead of z _
dQ2dW3dpdz  dO2dW? dpdz

Calculate an exclusive final state from these variables.

Create 4D 1n (Q2, w2, [, 2)lookup tables for cross-sections,
one for each quark flavour

=>]2 for each 1nitial state (using 4 flavours)
d’ollr _ NeQ%ogy,
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Inclusive Diffraction 1in Sartre

Two Event Generators: gg and ggg final states.

qq-generator: Generate p, 0?2, W2, and 7 from differential cross-
section. A .
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Inclusive Diffraction 1in Sartre
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Cross-section Lookup Tables

H1 and ZEUS
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Cross-section Lookup Tables

H1 and ZEUS

H1 and ZEUS Eur. Phys. J. C (2012) 72:2175
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Cross-section Lookup Tables

H1 and ZEUS
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Structure Function

Structure Function
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Event Generation Sartre
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Event Generation Sartre
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Event Generation Sartre
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Event Generation Sarzre
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TO DO 1:
Saturation in the Final State



TO DO: Saturation 1in the Final State

Disappearance of the away peak in DIS:

Q2=1 GeV? | EIC stage-l plfigger > 2 GeVic
0217 fLdt=101b"1/A 1 < passoc  plrigger
- Inl<4

__ 015}

g' i eAu - nosat
= i
$ o1
@) [
0.05 [

Eur.Phys.J.A 52 (2016) 9, 268

This effect should be even stronger 1n Inclusive Diffraction,
At least 2-gluon exchange!

28



TO DO: Saturation 1in the Final State

do i Q(xp, 7,b) \
dzjoq (xp,1,0) =2 |1 —exp (— il >

2 gluon

4 gluon 6 gluon n gluon
exchange

exchange ©Xchange exchange
At twist n, there are 2n gluons interacting with the dipole, each with transverse
momentum ¢, ; such that: 2n
A=anqu,i | A =+/—1
n i=1
The quark goes through a random walk with 27 steps
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TO DO: Saturation 1in the Final State
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r.b) = 1—exp<— Cip. 7 )>
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TO DO: Saturation 1in the Final State

do - I Q(xp, 7, b))\ |
qq(x”),r,b):Z 1—exp<— bep, 7 )>
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=Q-— 4 ——— =) ()=
/ éf 24 ; =D n! < 2 >
2 gluon 4 gluon 6 gluon n gluon
exchange exchange exchange exchange

‘ 2e 2y (n+ 1, — Q/2) ‘ < € Increase n until condition 1s met.

Let Q = Q(xp, 7, b), with 7 giving the average value of:

dzbc_] (xp,r,b) qqg : er(\/E'Kr)Jn(\/ 1 — Zkr)

and b = \/ 7BG/2.

dc -
qq

dﬁq

qq : rKy 1(er)Jy 1 (€r)
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TO DO: Saturation 1in the Final State

do - I Q(xp, 7, b))\ |
qq(x”),r,b):Z 1—exp<— bep, 7 )>

d2b 2 _
Q? O S Q\"
=Q-— 4 ——— =) ()=
/ éf 24 ; =D n! < 2 >
2 gluon 4 gluon 6 gluon n gluon
exchange exchange exchange exchange

‘ 2e 2y (n+ 1, — Q/2) ‘ < € Increase n until condition 1s met.

With Q = Q(x), 7, b)

Let the quark and anti quark (and gluon) collide with with 27 gluons keeping

2n
(g +§* = My A=) G, g, distributed by a Gaussian with width Q.
=1
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TO DO 2:
The t-dependence



TO DO: The t-dependence

The Correct Way:

Y p—Xp
da)\

dBdt

with A=1T, L and

O (2,71, 72, Q)

o7 (2, 71,72, Q?)

Cyrille Marquet Phys.Rev.D 76 (2007), 094017

16ﬁ22/dzz1—z /dzbl/dzbg/dz /d2

’L(bg—bl) A do-qq (,',,1’ b x)
d2b, d2bs

(Tz,bz, )

O(k?)el =gl (5 71 7%, Q%) (43)

o N Tl - T
EM Ce? ((22 + (1 _ z)2)€2 1° 2K1(67‘1)K1(€f7°2)

272 179
—|—m?cKo(er1)K0(e'r2)> (44)
aEMm IV,

E;jrzc e24Q22%(1 — 2)? Ko(er1) Ko(ers) (45)

4 extra integrals (2 angles, r,, and b,)!

5D Lookup tables!
Possible, but unwieldy
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TO DO: The t-dependence

The Good Enough Way:
. . . dGVM o) o) .
Use available Sartre calculation of exclusive coherent gy (Q~, W=, 1) with

VM = vy,p,¢,J/y, Y ... and interpolate/extrapolate the M, dependence from

respective vector-meson mass.

This will yield an approximate z-dependence for a given point (Q2, W2, )
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Inclusive Diftraction with Saritre
Current Status

Current version on SVN:
Can generate events with both gg and ggg final states in ep and eA

To Do (short term):
Implement saturation effects 1n final state
Create full tables for several 1nitial state species
Thorough testing

To Do (intermediate term):
Implement 7-dependence

To Do (long term):
Incoherent Diffraction?

T



