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Photon-jet Ridge @p+A



di-photon, photon-jet, etc. 

Photon-jet Ridge: Rezaeian, PRD in press, arXiv:1603.07354.  

Di-photon Ridge: Kovner, Rezaeian, PRD92, arXiv:1508.02412.

See talk by

Alex Kovner

Motivation:
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Two competing effects: saturation scale and effective interactions area.   
A event with the same multiplicity in pp, pA and AA does not necessarily correspond 
to the same system. 

Different system sizes:

Increase v. flatness of <pT >(Nch )  
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Rezaeian, 
1308.4736

McLerrran, Praszalowich, Schenke, arXiv:1306.2350;  A. R., arXiv:1308.4736.
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???
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Photon-jet
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Prompt Photon+Jet production in p+A collisions at LO: 

Prompt Diphoton+Jet production in p+A collisions at LO: 

Gelis, Jalilian-Marian, hep-ph/0205037; Baier, Mueller, Schiff, hep-ph/0403201; 
Kovner, Rezaeian, arXiv:1404.5632.

Kovner, Rezaeian, arXiv:1404.5632; arXiv:1508.02412.
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Prompt Photon+Jet production in p+A collisions at LO from the CGC: 

• Gelis, Jalilian-Marian, PRD66,  hep-ph/0205037.
• Baier, Mueller, Schiff, NPA741, hep-ph/0403201.
• Kovner, Rezaeian, PRD92, arXiv:1404.5632.

• Jalilian-Marian, Rezaeian, PRD86, arXiv:1204.1319.
• Staśto, Xiao, Zaslavsky, PRD86, arXiv:1204.4861.
• Rezaeian, PRD86, arXiv:1209.0478;  PLB718, arXiv:1210.2385. 
• Rezaeian,  PRD in press, arXiv:1603.07354

Phenomenology: 

Theory: 



10

kT

qT
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This condition can be satisfied for away-side correlations:   

This condition can be satisfied for near-side correlations:   

Condition 1: 

Condition 2: 

Local Minimum 

Local Maximum 

If



11

0 1 2 3 4 5
p

T
 [GeV]

0

1

2

3

4

5

6

7
p

T

2
 N

F
(p

T
 ,

 x
g
)

N
Pb

part
 = 5 

 N
Pb

part
 = 15 

 N
Pb

part
 = 20 

x
g
 = 10

-4
Q

2

0A
 = N

Pb

part
Q

2

0p

0 1 2 3 4 5

p
T

trig
= p

T

asc
[GeV]

0

0.002

0.004

0.006

0.008

0.01

0.012

r 2

N
Pb

part
 = 5 

N
Pb

part
 = 15 

N
Pb

part
 = 20 

p+A     g +jet+ X

Dh
g-jet

 = 3,  5.02 TeV Q
2

0A
 = N

Pb

part
Q

2

0p

Increasing Qs

Increasing Qs



12

CP[γ (trigger) + Jet (associated)] >CP[ γ(associated) + Jet (trigger)]

Coincidence probability (Photon triggered):

ZYAM subtraction: is not the same way as defined by ATLAS Coll.
But this will not change the over-all physics here. 

See talk by Brian Cole  
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For  PT
Total < Qs or PT

Total > Qs , away from the condition 2, the 
near-side correlations diminishes. 
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Density (multiplicity) dependence of the Ridge

# of “wounded” nucleons in lead nucleus
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At events with Npb
part>10, near-side 

photon-jet correlations are maximum and 
does not change with multiplicity further. 
At the same events, the di-hadron Ridge 
shows up (Dusling, Venugopalan, 2013).  
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Rapidity and energy dependence of the Ridge

 The near-side and away-side photon-jet correlations practically do not change 
within  in high-multiplicity events. 

 Although, xg changes from 10-3 to 10-6 , there is little energy dependence for the 
photon-jet ridge at high multiplicity events. 
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Photon-jet v. two-hadron correlations
The cross-section of photon-jet production and the correlations 

are NOT symmetric with respect to the replacement of:  

≠

qT

KT
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Photon-hadron correlations

Ridge No Ridge

h

h
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Photon-hadron near-side correlations

For photon-hadron production a ridge-like structure only exist for :  
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Conclusion
 A ridge-type structure exists for pairs of prompt photon and jet 

production in high-multiplicity p+A collisions at both RHIC and the 
LHC.  

These ridge-like features are strikingly similar to the observed ridge effect for
di-hadron correlations at RHIC and the LHC.

In the  Glasma approach of Dusling-Venugopalan:  both projectile and target are 
in the saturation regime. Here only target is in the saturation regime!. 

 Hadronization of jet has non-trivial effects on the photon-jet correlations.
 Photon-hadron correlations: the near-side collimation exists for  

The photon-jet collimation at near-side strongly depends on saturation dynamics 
and is maximum at: 


