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Direct Photons

Simplest definition — photons not coming
from electromagnetic decays (e.g., 7’ 77)

First measurements — p+p collisions

A+A collisions

emitted throughout all collision history, but mostly
in early hot phase

BReqgliaielennteractiontwithrieormed matter

[ suitable probe of initial temperature

[L'high p- photons — quantitative probe of hadron
suppression (jet-quenching)
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* initial hard scattering — prompt photons
* non-equilibrium

non-thermal

QGP * qt+anti-q—y+g and q+g—qty

Photons * bremsstrahlung
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Hadron Gas

thermal+hard | * qtanti-q—y+gand g+g—qty
» medium induced bremsstrahlung
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Direct Photon spectrum - Probe for N,
scaling of hard processes.

Scheme of
a y-jet event

y-|eticorrelations'—further investigation

Ot hadren suppression
leading

particle

ENErgyess = SEalleed patons prepagate threugh
matierandracigiestenergyintherceloured edivn

(GlueRNEmSSiahlng)

h_h Correl atl on - ptp 200 GeV, pttrig=10 GeV/e, ptassoc=5 GeV/e
. ~ hadranic decays pl 0.2, away side = 0.1
o Extrapolation from p+p '
- p + p min. bias i ) L direct photons, away
to AuAu — signficative
* Au +Au central away-side contribution
of direct photon relative

to hadronic background

3 4

/2 m . :
STAR. Phys. Rev.Lett.91,072304, 2003 aiane) A4 (radians)
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Analysis Strategy

Goal - Direct Photon Production

n+p,d+Au towards Au+Au

EfflClency correction
Subtraction of n, anti-n, K® contamination
Subtraction of hadronic background
mostly 7° (2y br~98,8%) and
n (2y br~38,9%) decays ; also 77, w;

Y direct = Yincl = Ybkgr
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Analysis Details

Efficiency correction — Embeded data
M acceptance

M occupancy
B distinguishment between ene y and twoey measurement

Background subtraction

n® distribution (EMC measurement)

oW erimINor mcasnenEN e alICESIENICIENCYNOIFCASES Wil
fllejrl 2rigre)y = 55 flgiry of cleczly grigiens

Bl ironn rlie)s) gy 'ch — ogsitiorl rasaltiion limltto sggzireiig ing (e
cdeeely Onaions

1,1, distributions (m scaling)

decay vy distribution — Monte Carlo over hadronic
distributions
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B 2y 7, SPectium m,, = \/2EﬂEﬂ (1-cosd,, )
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shower profiles in SMD
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d+Au at \sy,=200 GeV

STAR neutral point invariant yield
statistical errors only

p; (GeVic)




Perspectives

_I Improvement of cluster finder

_1 Final cross check of n? spectrum with the new cluster
finder

_I Subtraction of hadronic background from the many
contributions

_I Evaluation and correction for other neutral contributions
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