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JET Collaboration, PRC 90, 014909

̂q ≈ 1.2 ± 0.3 GeV2/fm
̂q ≈ 1.9 ± 0.7 GeV2/fm

̂q ≈ 0.015 GeV2/fm

̂q = ∫ d2k⊥ ̂q (k⊥) = C∫ d2k⊥ρϕ (xg, k⊥)

  average pT transfer squared per unit lengtĥq

  related to gluon TMD PDF̂q
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Use Dijet to probe gluon TMD PDF or     
Hard splitting
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q̂

Based on Generalized High Twist Approach

Relax , no  /twist expansionl⊥, lq⊥ ≫ k⊥ k⊥

The second scattering probe gluon TMD pdf 

Include initial quark      and pT broadening
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Include saturation in gluon TMD PDF , determine saturation scale self-consistently  
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Dijet in e+A: Single scattering & Double scattering
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nuclear modification : 
initial quark pT broadening
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d ̂σD
eA

dxBdQ2dzd2l⊥d2lq⊥
∝ qN(xB, ⃗v ⊥, ⃗b ⊥) ⊗ ϕN(xG, ⃗k ⊥)

⊗ [𝒩nonLPM
g + 𝒩qLPM

g + 𝒩gLPM
g ]

nuclear modification : initial quark pT broadening         

+ second scattering

qA = ∫ dy−
0 d2b⊥ρqN

Embed pT broadening (Gaussian, width   ) in nucleon quark pdf Δ = ∫ dy−
0 ̂qF qN(x, ⃗v ⊥, ⃗b ⊥)

Gluon TMD pdf related to      :   ̂q

LPM effect
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Liang, Z. T., Wang, X. N., & Zhou, J. (2008). PRD, 77(12), 125010.

̂q = ∫ d2k⊥ ̂q (k⊥) = C∫ d2k⊥ρϕ (xg, k⊥)



Nuclear Modification :        ,                ,  dependenceRAΔϕ |ylq − yl |
IS(D)
eA (l⊥, lq⊥, Δϕ, z) =

dσ̂S(D)
eA

d𝒫
/A

dσ̂ep

d𝒫
d𝒫 ≡ dxBdQ2dzd2l⊥d2lq⊥
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gLPM：dominant

Single scattering dominant LPM   Non-linear  dependence RA

|ylq − yl | ↑
LPM disappear, incoherent contri ↑



Nuclear Modification :        ,                ,  dependenceRAΔϕ |ylq − yl |
IS(D)
eA (l⊥, lq⊥, Δϕ, z) =
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gLPM：dominant

Single scattering dominant LPM   Non-linear  dependence RA

|ylq − yl | ↑
LPM disappear, incoherent contri ↑



Summary 

• Use dijet correlation in e+A to probe gluon TMD pdf  or TMD 


• Nuclear modification in single and double scattering depend on 


• LPM effect and gluon saturation embedded in  bring unique features in 
 dependence of nuclear modification ratio
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Thanks !



Backup: Different contribution in double scattering
Contribution divided by how gluon radiated, understand from central cut diagrams

𝒩nonLPM
g = CF (⋯)

𝒩qLPM
g =

1
Nc

(⋯) [1 − cos(
y−

1 − y−
0

τgf
)]

!l⊥−(1−z)!v⊥−!k⊥
[!l⊥−(1−z)!v⊥−!k⊥]2

(c)

!l⊥−(1−z)!v⊥
[!l⊥−(1−z)!v⊥]2

(b)
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𝒩gLPM
g = CA (⋯) [1 − cos(

y−
1 − y−

0

τgf
)]

τqf =
2q−z(1 − z)

[ ⃗l⊥ − (1 − z) ⃗v ⊥]2

τgf =
2q−z(1 − z)

[ ⃗l⊥ − (1 − z) ⃗v ⊥ − ⃗k ⊥]2

no LPM interference


