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GENERAL IDEA
Info available on: STRUNGLY IANT FATTER

e Hadronic Interactions at Low Densities
Transport theory with mean fields and binary

interactions has had many successes in describing data

e Primarily Baryonléss Matter around and

above T. from Lattice Calculations

e Ground-State Nuclear Matter
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FREEZE -OuUT
Idea: Hadronic observables probe directly low-p
stage of the reaction and are sensitive to high-p

stage only on average.

= Hadronic model roughly exact in low-p limit
and thermodynamically consistent with the other

explored limits.
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sections to varv transpoit propertios.

Hadron-to-QG PT characterized by rapid rise in
No. of degrees of freedom (DOF) and reduction in
m of DOF.
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THERMODYNAMIC PROPERTIES
Relativistic Landau Theory

T =e=e{f}
£ — oe SINCLE -PTcLE
° o af(p,r,t) EvErer

e — volume energy density, f* — phase-space

density, (p, €p) — 4-vector

Simple parametrization of the energy density in
the local rest-frame:

=Y [doey o)+ exlp) + (o

where
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Two densities, ps and p,, needed to be
parametrize independently the thermodynamic
properties along the 4 =0 and 7' = 0 axes. Two
model versions: with and without lowering of 7

IMasses.

With the adopted parametrization:

. dps des
*=mg S(ps), h S =
m' =m4 S(ps), where / e do.
and, in the local rest-frame,
. . - dp, de,
€p = Vmi2 + p2 + B'V(p,), where V = / pp dz

In any frame

(Z/dpf Z/dp_f%)a 0% o = 2

CANVOMICA L KINENATIC
v

Ls

p’il/ 1 p'i*u + B’& VPZ/pv ’ Wlth pi*Q — m'i2

Locally: p** = p.
With regard to thermodynamic properties:
a generalization of the Walecka model.
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Different T' = 0 EOS for different S and V:
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TRANSPORT THEORY

Boltzmann Eq.: same general form relativistically

as nonrelativistically:

coLl RATE
Of  Oep Of Oep Of —1/
ot Op Or Or Op
r —
vEeoceITY Force N Loear
Biﬁm'!. FRAfIE
In terms of kinematic vbles: PP
T €+ Vo= Ep
8 * a 8 v 8
f+p f——(e*+V0) f:[
ot e Or Or P \ op*
POTENTIA L

I- collision rate. All functions refer to one
location (r,t) in space-time.

- Walecka m. before: Ko, Li, Wang, PRL59, 1084
(87)
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CoOLLISION PROCESSES

dp dpr [dp1  dpP,
I = Z/ P2 S Ay VIE
n,n’'>2 In ’Yl ")/n,
X sz sz (fi- for—fr.. fn)
/=1
- 2 } ]M|2
?‘Lﬂ.">2 n f}/l 771,
o (S - Sow ) G g
i'=1 i=1

Vector potentials drop out. FrRor (v 7e6RALS
Practical simplifications due to scaling of all
masses by the same factor S.
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Early high-energy processes,
V8 — /Smin 2, 0c = 1.8 GeV: production only,

R

2— N. Longitudinal phase-space model.

LONGITUOINAL

wEI6hT
dp,- , l[ N
291 TR PO o
e} —
! CRANSVERSE ’
WEIGHT
W, = e~ 1v=¥! for leading ptcles, and W, =1 for

central

Later lower-energy processes treated preserving
detailed balance, 2 <> 2, 2 <> 1:

elastic, T+ N < A, 1+ A < N +p
TH+rmp,m+mp+p, N+N-N+A
N+NA+A N+ASA+A BB 4w
B+B<<p+p, B+Bop+w
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BARYON-RICH REGIME

Rapidity Distributions
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Au + Au Dynamics w/PT
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Volume & persistence of plasma

increase w/inc energy
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OBSERVABLES AT RHIC

High-density initial thermalized state analogous
to that in the hydro calcs (Solfrank, Hirano)

NWN(.’Eyb) ( T: )4/36
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Matter fragments when crossing the phase

transition!
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Correlation function w/o and w/PT

—
O
S

N

" .

-
*
i
O s

----- Gaussian fit to ph. tr.
¥——~¥ phase transition

----- Gaussian fit to cascade]

O——8 cascade

50 B I100
~ a; (MeV)

LONGITUDINAL 1RO

11




___________ 4.__.&_/!7;{ 7‘*?

NC PT
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p — p Balance Function
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CONCLUSIONS

¢ o Hadronic transport model: flexibility in
';/ |
? thermodynamic properties, variation of

incorporating the phase transition, changing

transport.

! @ In the baryon-rich regime, the transition
signaled by a moderate simultaneous
softening in vo and rise in Ryyt 10 the

excitation functions.

le At RHIC, a system going through the 1-order

phase-transition fragments into hot domains.

e The transition results in a humongous Ryy;-

The data are more consistent with the lack of

the transition.
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