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e Photons, either radiated or
scattered, have remained one
of the most effective probes of
cvery kind of terrestrial or ce-
lestial matter over the ages.

® Once produced, photons leave
the system without any fur-
ther interaction and thus they
provide information about
the circumstances of their
birth.
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Formualtion

We assume that

e a thermally and chemically equilibrated QGP is formed
at time 7 and has temperature Ty:
art 1 dN . .
S T = 4|"IT:;T|'| ':_l,l
45¢(3) Ay dy
where Ap is the transverse dimension of the collid-
ing system, dN/dy is particle rapidity-density, a =
422572 /90 for a plasma of u, d, and s quarks, and
gluons.

e The plasma undergoes a boost-invariant longitudinal
expansion and radially symmetric transverse expan-
sion, and cools.

o [t gets nto o mixed phase at T = T and then mio
a hot hadronic matter, having all hadrons with M
25 GeV.oin thermal and chemical equilibrinm and
undergoes a frecze-out at T =T,

e The initial energy-density profile is taken as

(T, ) X Jlr_tf;J p(vri+ ) dz (2)

corresponding to ‘wounded-nucleon distribution’.




o Then we get, single-photons from:

N i ( L odi ( dN
b Y - i
}' I'.i::s'.!'.l' Jlr ‘ fu bt{'jj'ﬂidi]@ﬂp-i_fH bdapddf
(3)
dileptons from:
AN+ - dN
Frmfidﬁ [d'z f‘*’( W“d“pd“x)uaPJr
dN
X 4
n(Eppapia) )
and hadrons from;
!.thl
= fd{r pflp:u (5)

where u” is the f:]lll’-‘-.-'E'l'_“lEIL_'gr' of the local rest-frame,
and is obtained from numerical integration of hydro-
dynamic equations. ¢ describes the freeze-out sur-
face.

e And finally, Drell-Yan, for example, is estimated as:

dNgq d Ny

— B —
d M2 dy 440 a2 dy

where T4 is the nuclear thickness.

(6)
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dN /d°k.dy (1,/GeV®)
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Discussions
e Voery small my ~ 0.2 fm/e:

— Parton saturation at SPS for Pb + Pb collisions
for p%“"'“”mf ~ 1 GeVicorm~1/pr ~02

fm/e.

e Thermal and Chemical Equilibration
of Hadrons:
— All particle ratios measured are described by a
thermal model with a (chemical) freeze-out tem-
perature of ~ 180 MeV and pp ~ 250 MeV,

Hadronic reactions can-not achieve this.
e Pre-equilibrium contribution:

— Parton cascade model will be used to re-estimate
this. Our earlier estimates are (perhaps) incor-

redt.




Summing up

e Significant direct photon excess has been
observed in central Pb+ Pb collisions for

pr = 1.5 GeV /e, by the WA98 experi-
ment

¢ Excess production of IMR dileptons has
been reported by the NA50 experiment
in these collisions.

¢ Hadron spectra from central collisions
demonstrate thermal and chemical equi-
librium and flow.

e All these data are satisfactorily explained
with a SINGLE set of initial condidi-
tions which suggest that a quark gluon
plasma is formed in the initial state which
undergoes a phase transition to a hot
hadronic matter at = 180 Mev.

e As far as single photons are concerned;
one loop rates fail to describe the data.
In view of the fact that 3-loop rates are
quite intractable at the moment, the
fact that two-loop rates provide a good
description is of great interest.




Caveats

e What about baryons?

— They should be there, at least at SP'S.
And contribute to single photons. But,

dNg_gldy __
T T dNjdy T 0.10

e What about intrinsic k7

— The present estimates depend on

+ quark mass- to avoid singularity

+ (should have a) pr cut-off to retain
applicability of pQCD

% it is not certain that the introduc-
tion of intrinsic kr via f(z, Q%) —
flz,Q*) glkr) is consistent with the
requirement that
Er'iJIL'-:z'.jE - [Li P'-I'-{-J:E - [E{ Py,
My

]2 ]E _

o IEEPEL
cleon

e It is likely that when these effects are
(properly) included and a more accu-
rate rate of photons is used we may
need a lower initial temperature to ex-
plain the data.
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CONSIDERING ALL THE THINGS

e Minimalist Approach

¢ You can either enhance the NLO

pQCD by a factor of 5
® OT

e Take 2 loop rates
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