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~ Motivation Direct photon spectrum
* Photons and dileptons are good probes to understand space-time I \EEEERER AR RN RN T T T
. . . . . C Cu+Cu—- vy + X, lyl<0.35 Cu+Cu— v + X, lyl<0.35
evolution of matter produced in heavy ion collisions. _ Sy = 200 GeV, 0 - 94% Sy = 200 GeV, 0 - 40%
e The PHENIX experiment has measured and published spectra of low- 107 ° Aexplp 1T+ power-iaw fit - 107 ° AOXD(p I Tom) + power-iaw fit
momentum direct-photons: & f — Tawscaled pp fit SR S — Tawscaled pp it :
] o ] () T, = 288+49(stat)+50(syst) MeV _ Ty T, = 332+61(stat)+52(syst) MeV _
- Through virtual photon emission in p+p, d+Au, and Au+Au at % 1021 f i % 1021 \+ i
200 GeV [1, 2] S \+ S ;
- Through external conversions in Au+Au at 200 GeV [3] 25 IS
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e Direct photon measurement in Cu+Cu at 200 GeV can help to O|3 S5
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understand the system size dependence of direct photon production in - ke
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L 10° 10"y : ] Direct photon spectra from Cu+Cu at 200 GeV. The black makers represent the
8 -4 IO_I;E !I. _3 . . . .
2 1O 0y Thf measured direct photons, the red lines are fits (exponential + p+p) to the data, and the
£ " ol g blue lines are fits to p+p data scaled by the nuclear overlap function T,, representing
107 3 E . .
o7 1072 F40-60% sk 60-022 ' the expected yield from pQCD process. A =10 error band is shown. An enhancement
8 p. (GeV/c) T e ) above the expected yield is observed in both of Min.Bias and central collisions.

Virtual direct photon

Integrated yield of thermal photons

- Virtual direct photons (e*e” pairs) are 10e7  ~— 1 Integrated yield of “excess
BB oot measured as an excess compared to - Directy - prompt y, lyl<0.35 Ergl?ﬁﬁg% | photons” are calculated as a
Q o —dnmet,m | hadronic cocktail after subtracting 1 E function of N,
0_ = (ANDF = 1226 uncorrelated and correlated backgrounds. ’l' 1 Direct photons from prompt
3 ........ 1 Above the ° mass the excess is clearly - JH 1 process are subtracted to obtain
A T “T"lvisible. The excess is quantified with a 33 107 3 .- i 4 the excess photons.
: °03\ .6\;5‘.\.‘;)';;':‘&.;.;;'.';’.(’);;:';;;;2~é-.~;-51;...3.6§;L;;;"';‘":g.ﬁ.LbstWO-Comp()ne”t fit. - _ 1 The results is shown with published
S e (1 102 p.>1.0 GeV/c | Au+Au results.
Dielectron mass distrbution f (mfear) (1=r)f.(m,,)+ ”fdl-.r (m..) I GueCu2008eV pRc ot, o6as0s) | The AutAu yield increases with
Au+Au (MB) events for Here f.is the shape of the cocktail, and f . J T AN, (Au+Au data Iflt) 1 AN, *where Ais 7.70 X 10“and a
1.0<p;<1.5 GeV/c [1]. is the expected shape from the virtual 107, T | is 1.35. The Cu+Cu results are
direct photons. Ny art consistent with Au+Au results.

- AN
N

Data set and selections
LR (800 Ge | ccbar contribution: Data set

Open heavy flavor

Background estimation

The combinatorial background is evaluated by the mixed-event
method. So called “cross pairs” that originate decays of m® and n

ly°] < 0.35 ® DATA-(m,n,1,p, ®, 0, JI¥,y,Y,DY) 3
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simulated.with EXODUS. “Jet pair§” that arg produced. by two I j;jffjis;‘:” PYTHIA§ simulation || c5llected during the run in 2005.
electrons in a jet or b.ack-.to-back jets are simulated with | ok =ty — e ey normalized to the Event selection
PYTHIAS8. The normalization of all backgrounds are determined e
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__________ = [ T Minimum Bias trigger based on the
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with a 4-component fit to the like-sigh mass e*e” distribution.
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Hadronic cocktail

Electron pairs from hadronic decays are simulated using EXODUS. Decay photon SPECtrum applied |z| _< 2> cm. _
The input p; spectrum for ® meson is parameterized by a The direct photon spectrum is calculated from the | The centrality classes are determined by
modified Hagedorn function fitted to PHENIX data from Cu+Cu decay photon spectrum and the direct photon BBC charge. .
collisions. All other mesons spectra are determined via m; fraction r,. Track selection and elD
scaling using measured meson to n° ratios. v =r,/(1-r,) pleca Charged particles are reconstructed
; " o N a'o_ [ Awi) ps | The decay photon spectrum is obtained from the with the PHENIX Drift Chambers and
meson/r®  0.48 0.90 0.25 0.40 Ay’ c +P_o) same EXODUS simulation used to determine the e*e- ||Pad Chambers. Electrons are identified
meson/m° at high p; (>5 GeV/c) Apair spectrum from hadron decays. /\using EMCal and the RICH. )
The PHENIX experiment m Summary and Outlook
Electron identification EXODUS e Direct photons are a good probe to determine the
Ring-imaging Cherenkov detector (RICH) and Electro- | [ExODUS is a phenomenological event space-time evolution of the matter produced in heavy-
magnetic calorimeter (EMCal) generator, which simulates the phase-space ion collisions.
Momentum Measurement distribution of e*e- pairs from hadron decays. * Direct photon spectra from Cu+Cu are obtained for
Drift chamber (DC) Min.Bias (0 — 94%) and 0 — 40% centrality.
Centrality, z-vertex, and reaction plane e [nverse slopes and integrated yields measured in
Beam-Beam Counter | PYTHIAS Cu+Cu collisions are consistent with those found in
PHENIX Detector PYTHIAS is used to calculate correlated e*e- Au+Au collisions at similar N .
Ccp e TEC nairs from jets and to estimate the e*e pair \ /
Ad =Tt contribution from ccbar production. PYTHIAS is
In| < 0.35. used with the CTEQ 5L parton distribution o | |
function. 1] Physical Review C 87, 054907 (2013), PHENIX
2] Physical Review C 81, 034911 (2010), PHENIX
Particles generated EXODUS/PYTHIAS are 3] Physical Review C 91, 064904 (2015), PHENIX
nassed through the PHENIX GEANT simulator. 4] Physical Review C 91, 014907 (2015), PHENIX
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