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Ed°N/dp’(GeV%c?) or Ed%s/dp® (mb GeV2c?)

Thermal photon puzzle
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“Thermal photon v, is as large
at the pion v,”
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Hadromc flow and N, scalmg
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Coalescence model
d_¢ ~1+2v, (pr,)cos(2¢)
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* Mesons: Pry = 2pT,q and Vo u (pT,M) —> 2v2,q (pT,M /2)

Baryons:

Prp — 3pT,q

and VZ,B (pT,B) —> 3V2,q (pT,B /3)
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Mechanism for photon production?
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Could similar soft gluon
interactions lead to an
increaseintheq — q
annihilation cross
section as the system
moves toward
confinement?
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If yes, then should see

n,-scaling withn,, =2
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Compare n,-scaled v, for y and hadrons
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X = ZC,h,pT/nq (Vz,y/nq,y V2,h/nq,h) /(Gy t Oy )
— Sum over centrality, hadron for each y data point in p;/n,
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Limit to regions where hadrons n,-scale

* Upper limit: 0.10] < €PN 20-40% 1.
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v2/NDF space with limits
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Conclusion
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e Consistent with late-stage photon production
from g — @ annihilation.
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e Further work needed...

— Working on a fast Monte Carlo and/or AMPT
calculation



Backup



10%
10
10®

107

Also seen at LHC in ALICE
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0-40% Pb-Pb, {5, = 2.76 TeV

—+4— Direct photons

—— Direct photon NLO for i = 0.5t0 2.0 p_(scaled pp)
—— Exponential fit: A x exp(-pr/T)' T = 304 + 572" MeV
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Using conversions
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Fit to find r
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Au+Au low p; photons

PHENIX Detector
; PC3

2007

External conversion method
Photons convert in back of HBD "
— Off-vertex decay (r,,, ~ 60 cm) ol

Apparent mass from mis- ,
reconstructed momentum Vo Bemvew B
—In PHENIX 2007 data, cqllision vertex assumed

- AusAu:ys, =200 Ge
I~ external conversions (PHENIX preliminary)
I~ 2007 Bun 7 Data, |n|<0.35

— ?‘r! "Z 1.5(— Min. Bias Centrali
e e q rCO TH? I - e " n virtual photons, Phys. Rev. Lett. 104, 132301 (2010)
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— Measure n° by tagging = 43 +“ # + i J

inclusive n° photons e




Inclusive photon v,

dN
d(®—%¥gp)

 Remove hadron contamination
— Confirmed by external conversion

method

+ Divide by ogp™ *

External conversions
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Measuring v, 9"
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Next step: Simple Monte Carlo

15t quark:

2.) Randomly pick pr == 3.) Calculate v, from p; ===) 4.) Randomly pick ¢

1.) Randomly pick n from a flat distribution

250 ; GammaDist
Ae~ YT 0.090F ' | y=186+ 'o'dg' R
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2" 3rd quarks:

N(1 + 2v,cos(2¢))

5.) Assume at the same ¢, | as 15t quark
6.) Randomly pick p; from conditional prob. distrib.

- restrict to +/- dpy around 15t quark’s pr

Make pairs:

7.) For pion and proton: conserve p, E or KE

* Parameters: T, v, 1, B, A, op
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Coalescence model
Quarks:  dN/de ~ 1+ 2v, ,(p;) cos(2¢)
Mesons: v, (pr) = 2v, 4(p1/2)

™

Baryons: v,(py) = 3v, 4(p1/3) E/

Assumes co-moving quarks of same momentum

— Ptwm 2 2pT,q Prs -2 3pT,q
— Momentum conservation maintained by mean field interaction

q\B/V\/V

_/
q

Why not increase g-gbar annihilation cross-section?

Y4

Quarks close in phase space

— Produce more thermal photons during crossover



Hadronlc flow
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