QGP formation time and direct photons from heavy ion collisions
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IId. Photon emission during the whole evolution:
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I. Motivations

The elliptic flow of direct photons is observed so large! s} (1) At T =0, prompt photons are counted according to
the next-to-leading-order QCD.

i (1) At0 <t < 19, we have £ = 0 and photon emission
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(iv) Fort 2 tgp, the thermal photon emission rate covers

WR QGP phase, AMY 2001
S I P P T T HG phase, Rapp, 2004 without hadronic form factor.
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But constraints must be respected:

1. The large collection of hadronic data.
2. The measured pt spectrum and v2 of direct photons.

. p, (GeVic) .. t(i(.}eV/c)
Fig 1. The transverse momentum spectrum and elliptic flow of direct photons

with different QGP formation times, 0.35fm/c, 0.75fm/c, ....
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11. Calculation Approach tocp () tocp ()
IIa. Main sources of direct photons: Fig 2. Extract QGP formation time, 1.5fm/c, with data at typical pt, 2.5GeV/c
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IIb. Space-time evolution: (3+1)-D 1deal hydrodynamics. 0.1 E=3
 AuAu at 200 GeV, T.Hirano, et al, PRC77, 044909(2008) o i .
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IIc. Two time scales at the early stage of heavy 10on collisions. p, (GeV/c) oGP
Assumption: During (1o, Tocr ), quark fugacity & increases Fig 4. Prediction of high order harmonics of direct photons.
from O to 1 linearly. Consequences: IV. Conclusions
1. Photon emission rate 1s between  QGP formation time has been exacted from data, Toer = Lyfmic
1 2 which 1s later than local thermalization time ~
[ = é" ' 1ﬁCompton + E - Iannihilation Ty O35f mic
' =& - Tcompton + & 2. (Camy — I"Compton) * Measurement of high order harmonics of direct photons are highly expected

to test del and the others.
2. EoS  (note: hydro 1s still valid.) O test out odel and the Others
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