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Outline:
» Motivation

» STAR Experiment and Collisions at Vs, = 9.2 GeV
» Results and systematics : spectra, ratios, efficiency
» Results of analysis: energy loss vs. p, centrality

» Summary and Outlook (RHIC Energy Scan)
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Motivation & Goal

RHIC has uncovered an exciting new state of matter
The most important questions are not fully answered
-- location of phase boundaries
-- position of critical point (CP)
-- signatures of phase transition (1%, 2n)
-- thermodynamic parameters near CP
T, Ug, heat capacity, energy density,...

An exploration of the full region of energy
s¥2 = 5-200 GeV available at the RHIC
facility 1s an unavoidable imperative.

To find the region where the “flagship”
observables established at top RHIC
energies will change or even disappear
(V, & CQS, Rya & Rep Suppression,... )

» To present p; spectra of charged hadrons from data taking in STAR

with the Au+Au collisions at sy, = 9.2 GeV
» To estimate constituent energy loss vs. centrality, energy collisions and p+
» The Beam Energy Scan at RHIC as a Program to search for CP
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iR STAR Experiment

STAR TPC Event Display

e Time Projection Chamber

— Measures charged particle momenta
and energy loss within |n|<1.8

— Full azimuthal acceptance
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Large uniform acceptance
Excellent particle ID (n,K,p,e) central collision
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iSTAR

The Solenoidal Traker At RHIC
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Large and uniform acceptance for all beam energies,
excellent particle identification (TPC+ToF) are significant advance
to carry out the BES program in the Critical Point search
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ié\I—AR Charged multiplicity

Collision centrality

P Au+Au & 9.2 GeV
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ié\I—AR Charged hadron spectra in Au+Au & 9.2 GeV
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Spectra

STAR
B.Abelev, nucl-ex/0909.4131
J.Chen, nucl-ex/0910.0556

Corrected on the efficiency of reconstructing

particle tracks

The similar shape of p- distribution
Decreases by more than 5 order of magnitude

centrality
0-10%
10 - 30%
30 - 60%
minbias
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<p:>, MeV/c
413.5+0.5
409.8 + 0.4
399.8 + 0.5
408.7 + 0.3



Spectra ratio vs. p+ & multiplicity
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The ratio of multiplicity binned p; spectra to multiplicity-
Integrated spectra scaled by mean multiplicity for each bin
for charged hadrons is sensitive to centrality for high p;.
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ig\I—AR Rep ratio vs. p;
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The Rp ratio increases with p-.

Michael Tokarev for STAR



ié\{—AR Constituent energy loss & z-scaling

Energy loss ~ (1-y,)
10 ! | ! | ' | ! | ' 1 ! | !
STAR .
PRL 91 (2003) 172302 ' AutAu-h'+X
0.8 F In|<0.5 _
s centrality -
ol 011 A (F2GeV 0-10% ) Yy, — the momentum fraction
: gy B\ 30-602 of scattered constituent
Ya o peev > 1 carried away by charged hadron
0.4 :
Gl |
7-Scaling 0o | o=
M.T. & l|.Zborovsky
PRD75,094008(2007)
IIMPA24,1(2009) 1 e O S R B

0 2 4 6 8 10 12 14
pr (GeVic)

Constituent energy loss
decreases with p;, increases with s*2 and centrality.
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STAR

Beam Energy Scan Program at

Experimental Study of the QCD Phase Diagram and Search for the Critical Point
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Turn off of QGP Signatures
and Other New Phenomena
» Constituent Quark Number Scaling
» High & Intermediate p; Spectra:
» QGP Opacity and the Baryon Anomaly
» Pair Correlations in AQ&AN
» Local P violation in Strong Interactions

STAR Run 10 Plan for First Energy Scan

Beam s Event | 8-hr Days/1M | Events |8-hrdays
Energy | (MeV) | Rate Events proposed | proposed
5 550 @ 0.8 45 (100 k) 5
1.7 410 3 11 5M 56
11.5 300 10 3.7 5M 19
17.3 230 33 11 15M 16
27 150 92 0.4 33M 12
39 110 190 0.2 24M 5

Search for Phase Transition
and Critical Point
» Elliptic and Directed Flow

» Azimuthally Sensitive HBT
» Fluctuations p/n, K/mt, <p;>

STAR Collaboration
B.Abelev et al., Run 10 Beam Energy Scan at RHIC
H.Crawford, AGS-RHIC Meeting, 2009
L.Kumar, SQMO08
O.Barannikova, RSCMOQ9, Dubna
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iSTAR

Summary

» Spectra of charged hadrons produced in Au+Au collisions
at 9.2 GeV and ratios of particle yields in middle rapidity
at high p; are obtained by
> Sensitivity of the ratios R, jympais & Rep 10 centrality
IS enhanced with p-.
» Hadron yields can be an estimate of a constituent energy loss

as a function of energy and centrality collision, transverse
momentum of hadron in the z-scaling approach.

» Large and uniform acceptance and extended particle
identification (TPC, ToF, EMC) of IS suitable to
Critical Point search at low energy Vs y = 5 - 39 GeV.
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star Kinematics of constituent sub-process in AA

M.T. & l.Zborovsky
PRD75,094008(2007)
IJIMPA24,1(2009)
Momentum conservation law
2 2
2:‘52 (X1P1+X2P2_p/ya) = MX
M, =X,M, +X,M, +m,ly,

Principle of minimal resolution Q!

Yo .
m, of the fractal measure z gives:

X;, X, — energy of the sub-process
y, — energy loss (dissipation) by production
of the inclusive particle
M,= x,M;+x,M,+m,/y, — recoil mass
y, — multiplicity of the recoil system

z=2,Q01
s\

y—
’ (chh/dn |0)CmN
Q= (1' Xl)61 (1' )(2)62 (1' ya)Ea (1' yb)gb
» The fractal dimensions o, ¢ and *“specific heat” c are parameters of the theory

describing the structure of nuclei, fragmentation process and nuclear medium.
» The parameters are sensitive to energy and centrality collision at high p-.
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+7r Charged hadron spectra in Au+Au & 9.2 GeV

-presentation of spectra
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