ISOQUANT UNIVERSITAT
HEIDELBERG
SFB1225 Zukunft. Seit 1386.

INCLUSIVE PROMPT
PHOTON PRODUCTION
FROM THE CGC

OSCAR GARCIA MONTERO

INn collaboration with

SANIJIN BENIC
KENJI FUKUSHIMA
RAJU VENUGOPALAN

[><]1 GARCIA@THPHYS.UNI-HEIDELBERG.DE



o MOTIVATION

v FRAMEWORK: CGC
3 POWER COUNTING?

4 SOME RESULTS

SUMMARY AND
OUTLOOK




GLOBAL GOAL SOQUANT

SFB1225

Understand (nuclear) matter under
extreme conditions
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Use photons as probes for saturation
in dilute-dense collisions

WHY PHOTONS?

No strong interaction é Clean Probes

WHY DILUTE-DENSE?

Use the 'known’ to probe the ‘unknown’
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COLOR GLASS CONDENSATE

GLUE

Soft Partons Hard Partons
Macroscopic Field Static Color Sources
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COLOR GLASS CONDENSATE

/ — \
Soft Partons Hard Partons
Macroscopic Field Static Color Sources
A(x) JH(x) = go(x™) 0" p(x))

\ <@[P]>=[9PW[X;P]@[M ‘/

Wlx; pl : gauge invariant probability distribution



COLOR GLASS CONDENSATE

/ — \
Soft Partons Hard Partons
Macroscopic Field Static Color Sources
A(x) JH(x) = go(x™) 0" p(x))

SPECIAL CASE

McLerran-Venugopalan Model

(Px )P (y D) = g* 8P u*s¥(x, —y,)



PROPAGATION: GLUE

Is the gluon field (projectile)
modified by the nuclear CGC?

% Multiple Scatterings
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PROPAGATION: QUARKS

How do quarks behave
through the CGC?

l

Multiple Scatterings

l

Dressed propagator

_ ix, k, [
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NLO 1[6(0)]
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x~ 1072

Enhanced by

% Jo 2 Jq A

Kinematically constrained

Dominated by k| = QSQ,A
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x ~ 1072
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SUMMARY

Saturation modifies the emission process thanks to multi-
particle scatterings

Complete analytical result at NLO, that is @(asae)

CGC formalism yields correct limits to the pQCD results

CGC kj-factorized yields good agreement with the
experimental data



OUTLOOK

Comparison to current and future p+A
experimental data

Photon hadron correlations are sensitive to
saturation

More exciting studies

NNLO?
Higher particle correlations?
Saturation and Anomalies?
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