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Saturation at EIC
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Saturation at EIC

Coverage of Saturation
Region for Q% > 1 GeV?
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Key Measurements:
Diffractive Processes in eA
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How do gluons saturate? /11| /]
How are gluons distributed?
How are gluons fluctuating?

In Nuclei and Protons



Ditfraction ep and eA
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N " Another kinematic handle
2
=(p—p)

Colourless
exchange
p, P

EIC e+A:

Proton collides with electron at Ion predicted to stay intact in
CMS energy ~300my. 25%-40% of events w.
In ~15% of measured collisions saturation!

proton stays intact!



Why diffraction 1s so great

Diffraction sensitive to gluon momentum distributions?:
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- HERA Structure Functions Working Group
| Nucl. Phys. B 181-182 (2008) 5761

The colourless exchange can

be understood as two gluons
screening eachother’s colour

Sensitive to how the gluon
distribution saturates at
small x
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Why diffraction 1s so great

Sensitive to spatial gluon a projectile scattering off a nucleus of

distributions

-not a ‘black disk’, edge effects

Light scattering elastically off a
circular screen of radius R
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radius R

-inelastic scattering

t: Fourier conjugate to ion shape

Incoherentﬂnelastic

Coherent/Elastic




Incoherent Scatterin

Good, Walker:
nucleus dissociates (f #4):

Oincoherent XX Z (ilA4l5)! U@ complete set
I7 f-*-\‘ |

do/dt

—Z GAIFT (FIALEY — (3] Ala)T (3] Alg) vy
—<%H«4I [6) — (A = (JA2) — [(A)

the incohve the an%)htude! !
1

doiotal B < > do coherent A 2
at 16\ d I




Scl&c%nke= Tribedyi Venugopalan arXiv:1202.6646

Fluctuations | ceo I
20
[P-Glasma = 1 wis=0.08
8 15
o ! g J 1/s=0.16
"y E 2 L 10
¢ _ +Hl
EY bl | = d .:-;. - s 1 5
N
| 25 —
. 1 L Glauber
;7 20 | .
- C 4 : | = | .
Glauber =% 2l o,
au o 1 1/s=0.08
3 |
(Woods-Saxon), .. 2 10 Ws=0.16
. " L 5 |
o 1 L ® RHIC data -
i 0 ,

0 . 1 . 2
pr (GeV)




Sarfre dipole model with glauber bSat and bNonSat
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Sarfre dipole model with glauber bSat and bNonSat
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The Dipole Model for €A
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H. Kowalski and D. Teaney, Phys. Rev. _DG8, 114005 (2003).




v* Au — Au JAp v* Au — Au JAp
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400 Configuration means 800 4-D integrals at each point in phase-space,
for each nuclear species, vector meson, and dipole model



Probing the spatial gluon distribution at EIC

Momentum transfer ¢ conjugate to transverse coordinate b

o coherent - no saturation
1{)4;r JNJ o incoherent - no sgturation + F (b) O( dAAJO (Ab) -
F o » coherent - saturation (bSat) dt

c\'i;' - ¢ incoherent - saturation (bSat)
© 103 fLdt =10 fb * = A2 ~ N2
% . 1<Q? <10 GeV?, x < 0.01 t= Al(1'x)"A
C [m - = -~
2 b I Woods-Saxon
S LS % 9 008}
< " = v
o % = 0.06 [
L = ; -E.'., E
< = Ll ~ =
& o 0.04 |-
T 10 "}(edecay)r}' <4G ” it 1L -

pledecay) = 1 GeV/c ~

at!t=5°/3 i 0.02 g

10‘2 L1 1 | 111 | 111 | L1 1 | L1 1 | | I | 111 | 111 | i :
0 0.02 0.04 006 0.08 0.1 0.12 0.14 0.16 0.18 0 A . —a P i i
It (GeV?) -10 -5 0 5 10
T.T. & Thomas Ullrich
PRC 87 (2013) 024913 b (fm)

EIC will be able to retrieve the spatial gluon distribution with high precision.




Probing the spatial gluon

10°E
distribution at EIC ~ «fa
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Probing the spatial gluon~

10*

distribution at EIC
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Probing the spatial gluon
distribution at EIC ~ «fa
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Probing the spatial gluon
distribution at EIC ~ «fa
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Probing the spatial gluon
distribution at EIC ~ «fa
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Probing the spatial gluon
distribution at EIC  «
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Probing the spatial gluon
distribution at EIC  «}.
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Probing the spatial gluon
distribution at EIC  «}.
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Probing the spatial gluo
distribution at EIC
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Ultra Peripheral Collisions

When nucler interact at large impactparameter,
electro-magnetic interaction dominate.

This 1s similar to electron-nucleus interaction:
UPC 1s a testing groundfor EIC!

Only available measurement to test dipole model
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Ultra Peripheral Collisions

Include Photon Flux a'la StarLight:

do dN, (k) do
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Ongoing Work
Currently Performing a new fit for the Dipole Model parameters, to take into
account the combined HERA data. There are some tensions that needs to be
resolved.

After that, create incoherent lookup table with new parameters: CPU heavy

Next subversion of Sartre to include UPC for exclusive diffraction, both
coherent and incoherent processes.

Sartre 2 will simulate inclusive diffraction
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