Abstract

« Radial flow &Elliptic flow [Eexcited nuclear matter®
effectiveldEquation of Statel ZHIfEZxDI+5ZEMT
=B,

* A model (combining relativistic hydrodynamics +
hadronic transport(RQMD) ) Z{E->7=,

— radia, dliptic flow @SPSTEOSZfix

— RHIC Mprediction
« RHICTIXQGP pressurehiadditionalZiradial, elliptic flowZdrived

HEHFEND,
o [7DAA : Strong dliptic flow observed @RHIC does

not signal the nascent QGP pressure.
« Additional measurements are suggested



1. Intro

o QGP~M1RERFE Hiradial flow. dliptic flowl

ZEL>5%,

— Initial energy density € H¥softest point(1.4GeV/fmd)
KU+ KELVEE. pressurelZ&LYcollective
motionME =N 5,

SPS : € ...4GeV/fm3.
RHIC: €...7GeV/fm3.

— RHICDQGPIESPSLYHLERAEZE.

>fina flowlXZDEVDEEEZ(TTLVSIET,

— RHIC. SPSMradiadl . dliptic flownZzU&EDDEOST
ELURTEHMM? ? 7




2. Hydro to Hadrons model

3D D EEBcomponent CHERLE NS

1. Solvethe equations of relativistic hydrodynamicsin

transverse plane. Construct a switching surface at
T=160MeV

2. Generates hadrons on switching surface using the Cooper-
Frye formula

3. Sequentialy re-scatters the generated hadrons until
freezeout (RQMD)
Fig. 1 pressurevs. energy density
LH4 : latent heat...0.4GeV/fm3, Cs2=1/3
LH8 : latent heat...0.8GeV/fm3, Cs2=1/3
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LHoo : limiting case, slightly pathological i
LH8+soft QGP: latent heat...0.08GeV/fm3, "~ " "
C32=OO5 0.5 1 1.5 2 . [i-:.m,.-ﬁ]:]

Resonance Gas : constant Cs above the hadron phase



3. Radia Flow Ty,

e Fig.2
— HEZAHT:SPS
e Proton data-->hard EOSAHY Y

(LH8AZH Ll E hard)

« (RGEOSTHEHBATE S, ) g

« BETHTRAlipicllow TIE, 5y - oo o |
EOSANLMY (LHBMZENLLT) 2 e

>SPSTOdliptic bradia &5 S oL e
[Z[XLH8Thappy!! T
— HETA2 : energy/multiplicity Bk A8 T
dependence - A " W

« EMEOCSTHT, AN

o EIOLMT= soft EOS(LHoo)<
hard EOS(LH8)

e RHICTIZEWHAKREZFLHNS, easily
observable!!



4. Elliptic flow V2

e Fig.3 (@ V2

— #ETH1: SPSTOV2DKRES
« Hydro model (FU\2) & cascade® EL B :
— HETAH2 : energy dependence of T
e H2H model ... increase in V2 by factor I i T S
~14 (agreewith dat) ol E
« RG EOS has no softness. Too strong elliptic : roes”
flow
e« LH8 & LHoo RILLBLIDV2
LI—/I_é)ootd:Iong lifetime [C&YSRLW2HMED L 5 ool
e Fig.3(b) A2 im__ e s os
— LH8 ELHooMEWLVAR ZS LH8 increases i e
rapidly i P Pt
e LH8, LHoo &t IZSTARMDdatak &5, > STARD s R St

datal% QGP® asymptotic pressure®signal [Z (& 7455
YA



5. Impact parameter dependence

« Fig.4 V2MDNp dependence (LH8) . (H8 Eos
— RHICODlarge NpTkLHD = i +§;F+H$M¢T
— Ideal hydro. Tl& B E
V2 oc £ oc(Np™*—Np) o ¥ B
_ Low density limit Tl te
V2 o< g dN/dy o< (Np™@—Np)Np '”';

— RHICTIZIZ([ZLinear = hydro
— SPSTI&not clearly linear =5 low density limit TH74E0
« 2— 7 correlation > V2% @b 9 >low densityzimproved 5%
* Low density limit = predict increase in V2 with energy density
— LHL. SPSTOMEIRE A hydro. TITLGEWLEFEDHBDIE
FrHIR B THD



6. Summary and Discussion

 H2H model reproduces the radial and dlliptic flow at
SPS and RHIC.
— Radia flow - LH >0.8GeV/fms3.
— Elliptic flow - LH <0.8GeV/fm3.
— Increasein V2 € hydro. Model TERBACE1-.

o Zh#E{FE-T. SPSTIXlow density regimeT. V2D
1% 10 H¥hydrodynamic regime~ Q&5 RLTLVS
ELVS RIS IL TH =,

e Suggest additional experiments.

— SPS 2> RHIC ()collision energy scan.
o {L.SPSTOIlow density vieswMIEL M oT=5, V2Db
dependenceTtransition Rz 5139,
o V2LEA2IFXELTBHEOST, £ 5collision energy dependence dh 5
M T. radia flow&—#EIZRITE 9 S & hot hadronic matter D EOSZ
RDBZEMTED,



