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Use photons as probes for saturation

in highly energetic p+A collisions

WHY PHOTONS?

No strong interaction \a Clean probes.

WHY P+A?

Use known probes to probe the "unknown"
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COLOR GLASS CONDENSATE
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COLOR GLASS CONDENSATE

Glue

Soft Partons Sl | 'Hard Partons
Macroscopic Field Static Color Sources
Alz) JH(z) = gé(z™)0" " p(zL)

P

(O]]) = /DpW[a:;,O]O[p]

W |x; p] : gauge invariant probability distribution
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COLOR GLASS CONDENSATE

Glue

Soft Partons * - | 'Hard Partons
Macroscopic Field Static Color Sources
Alz) JH(z) = gé(z™)0" " p(zL)
SPECIAL CASE

McLerran-Venugopalan Model

(p™(x1) p’(y.)) = g* 6 126 (z, —y )



GLUON PROPAGATOR

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

I

Multiple Scatterings




QUARK PROPAGATOR

How do quarks behave

i 4 through the CGC?
ol b
/‘?——"; %\?\ ?\ Multiple Scatterings
| S 2
Dressed propagator
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T ~ 1072

fg(vaQ) > fC](vaQ)
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NLO: GLUON BREMSSTRAHLUNG

g
faq
Aa
4 ) i
x ~ 10 {.) Can be reabsorbed as renormalisation of fq (Ji, Q )
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NLO: QQ PAIR + PHOTON
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DIPOLE

@ MV-model

k3 N(x, k)

N (o, k) = Nic (U (k) U (0))

k,/Qs
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DIPOLE

@ MV-model %
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rcBK on the dipole
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CROSS SECTION

m =5MeV, R=0.1, n,=0.0
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CROSS SECTION
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CROSS SECTION
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LO/NLO
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SUMMARY

Saturation modifies the emission process
thanks to multi-particle scatterings

.//

2=

Complete analytical result at NLO, O(Oz Ozs)

CGC formalism yields correct limits to the pQCD results



f-:@'> Comparison to current pp and pA experimental data, as well
—q

e

as prediction for new runs.

g > Photon-hadron correlations are sensitive to
_‘—W .
saturation.

fii) More exciting studies:

NNLO?
{ ? Higher particle correlations?
w2 Saturation and Anomalies?







