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Introduction
• Dijet production in Deep Inelastic Scattering:
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Eikonal approximation:

• Lorentz contraction: Shockwave

• Time dilatation: 

• No transverse fields

We focus on the longitudinal photon, whose calculation contains all the ingredients.



Beyond Eikonal
1. The photon can split inside the medium
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Beyond Eikonal
2. We cannot neglect the transverse propagation of the quark or antiquark inside the medium
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CGC average of the medium charges
1. MV model: 

2. Harmonic oscillator approximation (analytical): 

• Dipole:

• Quadrupole:
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Note: HO identical to the GBW model in this context
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Path Integral Solutions
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•

•

After integration of 



Before-Before Contribution
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Before-Inside Contribution
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Inside-Inside Contribution
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After Contributions
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‘Shockwave ’ expansion
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•

•

+ Correlation limit (hard, back-to-back Jets)

• Relative momentum:

• Imbalance:



‘Shockwave’ expansion: 0th – Order 
(Eikonal)
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• Hard partonic cross section:

• Weizsäcker-Williams gluon distribution:

Fabio Domínguez, Cyrille Marquet, 
Bo-Wen Xiao, Feng Yuan. 
Phys.Rev.D 83 (2011) 105005



‘Shockwave’ expansion: 1st – Order 
(Next-to-Eikonal)
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Reasons:

• Gaussian distribution of colour sources in the MV model

• Transverse rotational symmetry

Before taking the Correlation Limit!

Single inclusive gluon production in pA: 
(T. Altinoluk, N. Armesto, M. Martínez, C. 
Salgado. JHEP 07 (2014) 068)



‘Shockwave’ expansion: 2nd – Order 
(Next(2)-to-Eikonal)
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Summary
 We have relaxed the shockwave approximation to all orders in the medium length thanks to the path integral 
formalism.

 We have employed the MV model for the medium in order to obtain explicit results.

Explicit expressions are given in the harmonic oscillator approximation.

 We have studied the correlation limit. 

 We recover the known results for the eikonal case.

 We need to go beyond next-to-eikonal when we relax the shockwave approximation to obtain non-zero contributions.
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Thank you for your attention!


