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RHIC
LHC

Jet transport coefficient

JET Collaboration, PRC 90, 014909 (2014)

Jet transport coefficient is crucial for jet quenching calculations
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Longitudinal jet tomography in heavy-ion collisions

Zhang, Owens, Wang and Wang, PRL 103, 032302 (2009)

less energy loss:
surface emission

more energy loss:
volume emission

length dependence
of parton energy loss
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What about the transverse jet tomography?

x

y

jet

x

y

jet
jet quenching

jet quenching leads to:
✓ jet energy loss
✓ transverse momentum broadening.

XScanning the initial jet production points with dijet tomography in HIC / 25



Motivation

Yayun He (SCNU) 6

Boltzmann equation for an elastic scattering:
Small angle scattering, and neglect the effect of flow and drag term:

Diffusion width: and
Drift:
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q̂a = constantFor, 
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q̂ = q̂0 + ~a · ~r? f(~k?, t) = [1� t

3q̂0w
~a · ~k?(1�

1

2q̂0t
~k2?)]fs(~k?, t)

−10 −5 0 5 10
ky

0.02

0.04

0.06

0.08

f(
k y
)

a   0
a   -0.05
a   -0.10

For

distorted Gaussian
If a is small enough, linear dependence

x

y

jet

x

y

jet

Jets tend to propagate to lower-  region!̂q
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Other theoretical developments on gradient jet tomography:
Fu, Casalderrey-Solana, and Wang, PRD 107, 5, 054038 (2023)

Barbara, Sadofyev, and Wang, PRD 107, 5, L051503 (2023)



The transverse tomography: + jetγ
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X

He, Pang, and Wang. PRL 125 (2020) 122301 

Scanning the initial jet production points with dijet tomography in HIC / 25



The LBT Model
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LO perturbative QCD

High twist approach

✦ Linear approximation, and valid for 

 J. Auvinen et al, Phys.Rev. C 82(2010) 024906

Guo and Wang, PRL 85 (2000) 3591
Zhang, Wang and Wang, PRL 93 (2004) 072301

back reaction

shower parton

recoiled parton

radiation
✦ re-scattering
✦ back reaction(thermal parton)

Elasitic:

Inelasitic:

Model features:

<latexit sha1_base64="VMr1PGPbSwVXMD4zOxrj5SsAr1s=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwFSbaaLMrunFZwT6giWUymbRDJw9mJkoJ/Q83LhRx67+482+ctBVU9MCFwzn3cu89fsqZVAh9GKWl5ZXVtfJ6ZWNza3unurvXkUkmCG2ThCei52NJOYtpWzHFaS8VFEc+p11/fFn43TsqJEviGzVJqRfhYcxCRrDS0q0bUK4wDKHLOQwH1Royke3YFoLItJHlnBbEcRp124aWiWaogQVag+q7GyQki2isCMdS9i2UKi/HQjHC6bTiZpKmmIzxkPY1jXFEpZfPrp7CI60EMEyErljBmfp9IseRlJPI150RViP52yvEv7x+psKGl7M4zRSNyXxRmHGoElhEAAMmKFF8ogkmgulbIRlhgYnSQVV0CF+fwv9J58S0zkzrul5rXiziKIMDcAiOgQXOQRNcgRZoAwIEeABP4Nm4Nx6NF+N13loyFjP74AeMt0/gBJIg</latexit>
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How about the transverse tomography 
in dijet production?
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Dijet transverse tomography
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500 < pAA
T,1 < 550 GeV/c

LBT+CLVisc hydro pT > 3 GeV/c
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What’s the longitudinal tomography in 
dijet production?
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Dijet tomography: trigger bias
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jet

x

y

jet 1

x

jet 2
y
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photon

photon-tagged jet dijet jet

• The trigger propagates along x direction initially
• photon-tagged jet: photon as the trigger
• dijet: leading jet as the trigger 



Dijet tomography: trigger bias
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jet

x

y

jet 1

x

jet 2
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photon

photon-tagged jet dijet jet

• photon-tagged jet is free of bias, emitted mainly from the center.
• dijet is biased, the leading jet also has energy loss, emitted mainly from the right 

region.



Dijet tomography: trigger bias
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with jet quenchingInitial production without jet quenching
Pb+Pb 0-10% 5.02 TeV
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Dijet tomography: trigger bias
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jet
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photon

photon-tagged jet dijet jet

The leading jet initially from pp collisions could become the final subleading jet in 
AA collisions due to energy loss, “id exchange” 
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How much does the trigger bias affect 
the dijet tomography?
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Dijet tomography: trigger bias
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AA set 0: pT,1 is leading, pT,2 is subleading; potential id exchange
AA set 1: pT,1 is leading from pp, pT,2 is subleading from pp; no id exchange

id exchangedid kept
pT,1 pT,1 pT,2pT,2

pp: pT,1 is leading, pT,2 is subleading
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Dijet tomography: trigger bias
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pp: pT,1 is leading, pT,2 is subleading
AA set 0: pT,1 is leading, pT,2 is subleading; potential id exchange
AA set 1: pT,1 is leading from pp, pT,2 is subleading from pp; no id exchange

More energy loss for pT,1 at this initial production region leads to the id exchange
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Dijet tomography: energy loss ratio
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Track the leading and subleading jet from pp

leading jet energy loss ratio:

subleading jet energy loss ratio:

re,1 = (ppp
T,1 − pAA

T,1 )/ppp
T,1

re,2 = (ppp
T,2 − pAA

T,2 )/ppp
T,2

Despite of the bias , xJ and re can be good quantities to localize jet production regions
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Dijet tomography: localize x
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Dijet tomography: localize x and y

Yayun He (SCNU) 23Scanning the initial jet production points with dijet tomography in HIC / 25

500 < pAA
T,1 < 550 GeV/c 500 < pAA

T,1 < 550 GeV/c
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Dijet tomography: scanning
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500 < pAA
T,1 < 550 GeV/c

��

�

�

��
��
�
�

���� 
  ���
 ���� 
  ��	�

��
	
� �
�
�	�

���� 
  ��	�

��

�

�

��
��
�
�

��
	
� �
�
���

�� � �
������

��

�

�

��
��
�
�

�� � �
������

�� � �
������

��
	
� �

��
�	�



Summary
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• The longitudinal and transverse jet tomography are studied simultaneously in dijet 
events. 

• They are shown to strongly correlate with the initial jet production positions.
• The effect of dijet bias is also investigated.
• Jet tomography can be used to study jet-medium interactions in detail, especially 

at different production regions in the medium.

Thanks for your attention!


