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Medium induced emissions
• Interactions with the medium lead to emissions
• Two simplifying approximations:
1. Large-Nc approximation
- Take number of colors (Nc) to infinity

2. Eikonal approximation
- Let partons travel on straight lines

- Good for high energy

• Important to understand the error 
of the approximations
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Large-Nc

Eikonal

• Constant medium interactions means color continuously rotates
• Effect encapsulated in Wilson line: 
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Splitting processes
Calculate emission spectrum for three processes 
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Pair production Quark emitting gluon Gluon emitting gluon

• Average out medium effects, represented by
• Leads to increasingly complex medium averaged traces of Wilson lines
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• The potential matrix         simplifies greatly in the large-Nc limit
- Example:

Finite Nc corrections
Wilson line correlators can be calculated through 
system of differential equations
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Ratio of emission spectrum for large-Nc/finite Nc 
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⇠ 1/N2
c ' 10%

More complex color structure leads to bigger correction!

Up to 16%

• Expect correction around 
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Non-eikonal corrections
Partons get kicked around by medium

• Path through the medium is not straight
• Important for lower energy

• This leads to path integral over Wilson lines

• Differential equation from last slide becomes a Schrödinger equation

• Ongoing work: Solving this numerically

• Expect small corrections for high energy, 
bigger corrections for low energy
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