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Exploring gluon saturation regime

{ Linear evolution causes the explosiv
growth of gluon density at small x.

9 Nonlinear evolution arises as
JIMWLK/Blalternative toDGLAP
BFKldue togluon recombination

{ Saturation regime(X<F(x)
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Nuclear amplification of saturation
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A Gluon density scales as nuclear size.

A Effective x much smaller in a
nucleus.

A Saturation regime reached at lower
energy in nuclel.




Saturation and dihadron correlation

C(A¢) — NpaiT(AQb)

Ntrig

trigger

transverse plane

Q? 9

Df

associate  pris+passo~ Q

@ \:l
o~ /e
|

{ Back to back hadron paidecorrelate

1 Strongsuppressiorat away side
predicted by saturation

| Probe nuclel irk; space.

A

)

2
T

kt (X, k




Current experimental results
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Current experimental results

A Suppressiofn pAvarying
with p;

A Enhanced suppression withg

event activity for bothpAl
andpAu
A Suppression scales with'A
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Study saturation in eA

I Point-like probe in DIS
I Control initial/final state

I eA experimentally much cleaner, no
pedestal

Ano spectator background to subtract

I Access to the exact kinematics of the DIS
process (X, Q?)




eA dihadron correlation In saturation
formalism
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Sudakov effect in dihadron correlation

PRD 88 114010 (2013), A. Mueller, B. Xiao, F. Yuan
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Saturation with Sudakov factor

A Strongsuppression expected u:i_
at away side of the correlation ,3:E
function 03E

A Away side suppressids due = 0255
to a combination ofSudakov & 02f
factor and saturation effects 0.15 &

A No nuclear dependence in this  *'E
Sudakovactor °'°: 3
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Study to distinguish the contribution fro®udakowand saturation can
be achieved by running with different target types or utilizing the near

side peak scanned with differen£Q
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Disentangle different effects with near/away

side peaks

A Near side peak width
mainly affected by final
state parton shower and
fragmentation pt

A Awayside peak width
dominated by initial state
parton shower

0.8 - e kT+|s;+Fs+pr'a‘J ~
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Near-side A¢p RMS Away-side A¢p RMS

ky 0.21 0.25
kr + 1S 0.30 0.72
kr +1S+FS 0.65 0.81
kr +1S + FS + pie 1.00 1.00
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Kinematic coverage
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Kinematic map for dihadron pairs

ep/Au 18x110 GeV

0.6<y<0.8, 1<&2 GeV¥

charged hadron,’[|<4.5, pryiy >2 GeVpr,eec>1 GeV, 0.2%<0.4,
" indicates’ “DBc.m.sframe

=/St. for scattered electron and charged hadron
pairs (blue for e, red for hadron)

prvs ~ for associate hadron relative
to leading hadron in Lab frame
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A Scattered e: p range 3.5~7 GeVrange:-
around-3

A Hadron pair: p range: 3~8 GéMfange:
backward rapidity
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