Properties and dynamics

of

hot and compressed baryonic matter

Detailed experimental and theoretical results on formation and
expansion dynamics of hot and compressed baryonic matter,
information on the equation of state and signals of neutron rich
matter populated in relativistic heavy ion collisions are presented.

A brief presentation of a strategy for visible and recognized
contributions within large scale international collaborations will
argue the perspectives in this field for the Romanian community.

Mihai Petrovici, September 13, 2005, Bucharest
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A.

 Introduction

 Collective expansion in highly central collisions

* Multidimensional analysis of in-plane to out-of-plane transition of
azimuthal distributions

* Azimuthal distribtions of <E,. > and E_,

e EOS

*’H -°He, <E,.> puzzle

o Is the neutron rich matter populated in relativistic heavy ion collisions?

*’H - ’He squeeze-out signals

B.

 Visible & Competitive contributions within Large Scale Collaborations

e Conclusions and Outlook
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squeeze-out

directed flow

elliptic flow proejectile region

ide-splash, bounce-off
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Collision Geometry

Auady Ex250 AMeV

Au+Au E=250 AME\I"

da/dCMUL {mb)
do/dErat {mb)
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Physics topics

Peripheral collisions
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Theoretical Predictions

Au+Au60's 9, s 90°
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studies. The results depend cn
the specific type of species used
in these analysis. As far as

ﬁ concerns the breakup parameter.
= 0L its value (b7=(.3) indicates that,
= in conirast to an ideal gas, the
= breakup when the clusterization
takes place aceurs earlier. This
result agrees with estimations
based on mew procedures nsed
for cluster recognition in the
micreacopic models for noclear
-~ 4 collisions™™® . One could chserve
-t also the difference in the aver-
o age kinetic energy of *He and t.
el This is apure Coulembeffect and
simlar to the results of a more
3 sofisticated maodel calculationd™
can explain enly part of the ex-
perimental differencd® ™17 Very
1 well could be that the iscspin
0 02 04 06 08 effects, not taken into account

in our madel up to the breakup
r.-"R[I,h] moment, could produce different

Figure 9: ‘The final temperature and entropy PF“‘?“ r_ELH't'wE to the neutron
distributions in the fireball at the breakup mao- distribution at the l‘.ll.'Eﬂb."Llp .0

ment ment which influences the final

yield distribution of *He and t and concequently different contribution to their
final kinetic energies from the dynamical expansion itself.

An other test of this model could be to use it in order to predict the
influence of the barionic content of the fireball en the expansion process. This
was one of the ohjectives of measuring three symmetric systems Au 4 Au, Xe +
Caland Ni 4+ Ni. Fig. 10 shows the kinetic energy distribution for Z=3 products
for the three measured systems at 250 A-MeV in two different polar angolar
ranges 25°-45° and 80°-100° with a selection in centrality of 1% of the total
cross section using Frp value, If for Au4-Au the two distributions are almost
identical. confirming the conclusion of a spherical symmetry based on Fig.
a difference is evidenced for Xe+Csl which becoms larger for Ni+Ni. They
confirm the conclusion of a less stopping for lighter systems based con

M. Petrovici

Heavy Ion Physics Workshop
Poiana Brasov 1996

World Scientific, p.228




Where and which observables one should look ?
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RFM predictions

Au+Au @ 250 A-MeV

Adriana Raduta
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Let’s look for the squeeze-out signal of

SH & *He fragments
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Collision geometry selection: CDC multiplicity-CMUL, CM3 4fm<b<6fm
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Isospin dependent hadronic transport model

0 ﬁLVf i Vva}f? d : ;(rif)gﬂd 2 g15019(2m)
Oput o= P = o) {fufo1= F)L= B) = il = fo) (1= fo)}

Nuclear mean field
U(p,1) = a(p/p,) + b(p/p,) °+ (1-T)V, + C(p,- P,)/ P, T,

U(p,D) = a(p/p,) + b(p/p,) * + V., 1(p,0)  (q=norp)

V' (P,0) =0 w,(p,0) / 9 p,

w,(p.3) = e, p F(u) &

0=(P,- B, (P, P,)



e(p,0) = e(p,0) + Egym(p)0”

6([)0) - is the energy per nucleon in symm. nuclear matter

0 E(pﬂ — pp) / (pn -+ pp) - is the isospin asymmetry

e(p,0) = a/2-u + b/(14+0)-u’ + 3/5-e%-u*?

(the simplest momentum-independent parametrization)

11=p/ Po - is the reduced density

8?:236 MeV - is the Fermi energy

a=-358.1 MeV, b=304.8 MeV, 0=7/6
(determined by saturation properties)

K.,=201 MeV K=9p,2+d*/d p* (E/A)



Eﬂym (}9) Ee(p: 1)'6(}00):5/9 E,%:-in(pa U) + Vs (ﬁ)

Ekz'n(ﬁ: U)- is the kinetic energy per nucleon in the symm. nuclear matter
V;(ﬁ)- is the deviation of the inter. energy of pure neutron matter
from that of symm. nuclear matter

Egym (p) becomes negative if V5(p) < —5/9Fin(p,0) at high densities

By (0)=E g, (po)-u

‘-fji’ﬂ SYm

Efym ()O) EfJTT? (,0 ) (uﬂ - u’)/(uf‘ - 1)
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ALICE TRD

Table 1: Svnopsis of TRD parameters.

Psendorapidity ooverage
Azivthal coverage
Radial position

Length

Sepmentation in @
Segmentation in radins
Segmentation in =

Total munber of modules

0.9 < 1 < 0.9

2

29 <y <37 m
maximal 7.0 m
18—foaled

fi lavers

S-Told

G

Largest module

Dretector active area
Dietector thickness radially
Raclintor

120) > 159 ¢in?

76 ot

XX = 143%

fibres/ foam sandwich, 4.8 om per Layver

Module segmentation in ¢ 144

Maoditle segmentation in 12-16

Typical pad geometry 0.725 = 8.75 = 6.34 cm?
Time samples in v (cdeift) 15

Number of readoit chunnels 116 . 1F
Mumber of readont pixels 1.74 . ¥
Detector gas Xe.00s (15%)
Gias volume 27.2 m?
Diepth of drift region 3 om

Diept b of aoplification megon 0.7 em
Mominal magnetic Geld 04T

Lirift field

Dirift weloity
Dhiffusion, longitudinal
Diffusion, transwersal
Lorentz angle

0.7 kY fem
1.5 cm /s
Dy = 250 jun/ om

Dy = 180 i/ yfem
g

Croonpaney (Tor full molipliciy)
Typical space point resolution at 1 Gel' fe
in rg
in =
Momment wm resolution
Pion suppression at 90% electron eficiency
and gy = 3 GeVie

BE

ADOGO0Y pon Foe loswe Chigh') mdviplicity

2.3 em (without tilt)

app = 2.5% @ 0.5%(0.8% o for low (high) mulviplicity
better than 104}
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“Lumea
nu e a cui o strabate cu piciorul,
ci a cui o intelege cu gandul”



