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Physics Motivation s

§ Early Universe The Phases of QCD

e BES Program at RHIC:

1)  Study the onset of de-
confinement and
phase boundary;

2)  Search for the possible
Critical Point AT OGP = QCD Cr|t|ca| p0|nt
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Hadron Gas

Baryon Chemical Potential

STAR: arXiv: 1007.2613

e Strangeness is sensitive to the dynamics of
deconfined quark-gluon matter created in heavy
ion collisions.
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Physics Motivation

* Repof baryons and mesons <} = I,
follow different trends at : -
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Detector and Data Set Ssps

Au+Au Collisions

EMC
Barrel EMC End
Cap

Vs Good MB events

BBC

(GeV) In Million

=l
||-I: ..I méﬁ?mﬂ |u I|| 7.7 ~4M
A N 115 |~12M
{ l% 196 |~36 M
— 21 ~70 M
Detector System in Run 10 and Run11 |39 ~130 M

Beam Energy Scan Program.
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dE/dx (GeV/cm)

Signal Reconstruction s

4 dE/dx of Charge Particles in 39GeV g B P
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e Information from Time Projection Chamber is used
for particle identification.
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pr Spectra (19.6GeV)  smr

= 3 0
A spectra, Au+Au 19.6 GeV = spectra, Au+Au 19.6 GeV Q" spectra, Au+Au 19.6 GeV Kq spectra, Au+Au 19.6 GeV
L L e o e R A Eaay L ERaEEEadaEEn EEENRAREY AR LAAANEERD | o VT T T T T T TR T T T LR A s Ea R a R E R R RAREY AR ERAARRERY |
S wof = I v o 4 = F 0-10% 3 OF e, e 1
3 1 ‘e, o 5A0% X0 3 E LI o 5A0% X0 3 5'0 n 3 - o 5A0% X0
= * . 10-20% [x107) =10 *. 10-20% [x107) = = F m.zm{xm-j = . - 10-20% [x107)
.a‘_m. te. . *e 20-30% [x10°7} .a‘_ F LN *e . 20-30% {x107} E { al - .a: .. LEs 20-30% [x10°7}
a e, *, o 040% (xt0) a 107k te, . * 3040 (0) i 20 . ot s LI o 040% (xt0) .
S 102 . . o 4060% (x10%) s F .. . o 4060% (x10%) E 2 F . = ., . 40-60% (x10") E
z . v, +  E0-B0% [x10%) Z0tE . * | eo80%(x10%) - Z 10} . = ot . . £0-80% (x10°) -
- & S . - 3 . . S b
£ . Bl = = ol . . -
* 0° E i . . .
éiw’ T T _Z: Et.., . * ] £ ‘. . gm AU S .
=10 ... O o = 10" . ... * o =1 - - * * . . .
10 pC S . ol te . p r . R o* ‘e ‘e - 7
* s . . L | . . 1 10% + ] 108, . .
‘CJ. . . ol - - E - E| . - - L] = *
. . . 0y ., . . v 107 L .
10° ‘ . . F Y. . E 10° ¥ L . . E
. 10°E - 2 k L] E 10° . -
o . . . C.u= e . . * E E ' 3 C’ ., . . . . L
. 10 o 3 o
10" . . il g . L[y ! ' ‘. . v :
102 ' 10":r . E i i ] 10 e . +
we STAR Preliminary * »*= STAR Preliminafy i 3 - STAR Preliminary : ' STAR Preliminary .
P P AP ISP AP I A O P TP TR FERTRFVIN FPI PP IR PRTL PO, goro e b Dos Dodd loon i Lo Lo P P TR O TV PP PP I A TV TOTR VO,
0 1 2 3 4 5 0 05 1 15 2 25 3 35 4 45 5 0.5 1 15 2 25 3 35 4 4.5 0 05 1 15 2 25 3 35 4 45 5
P; (GeVic) P; (GeVic) Pr (GeVie) P; (GeVic)
— + +
A spectra, Au+Au 19.6 GeV Z spectra, AutAu 19.6 GeV € spectra, Au+Au 19.6 GeV
L e o e L LR R Rl R RRRRRAREY MRS ERAARRRRY | ¥ VT T T T T T TR - -
o) i % f 1 % ]
= 1 x o b = - = B
P ... e T 1 3 w1 Statistical error only
S ., Bameicy 1 TwEO° wameey | & 10-20% (x107Y| ]
.a: . tea, . 20-30% (x107) %“‘_ F e, 20-30% (x107) E 200 A J
gl a0 o 30-40% (x10%) 1 gt ‘ ., » 30-40% (x10Y) i o 5 20-40% (x10 )|
3 g0 . * 40.50% (x10") 7 = e, - 4060% (x10%) E o, _, - Y
z! S warsne) |1 %07 *e . wamsmry |4 2 0 . 40-60% (x10 ") 4
el . 4 = . * . . LI 1 LI .
o . . 3 plal™s . - 1 o 107 . 1
T - - " E
10 ., . I . . & . .
2 e . T * d 20E - E 2'0* . . u =
0 e, . = 1 S LT . 4 = * .
107 g * E . E . :
‘e e * i 107} LI S : L ¥ . 1
10 ., ¥ . L o ., .. .
- E o - g el
o o . .. ! 10° ; ., ] . 1 0 . . . :
0 . - E| ‘C.M__ l. - — o .|
B . ] E .. . . E 0 i 1
: . . - . . £
10 . o E . E y
" 10" " * - 1 i E
10 ? N | F L] . | 3
. S f 3 a2l P 1 10" " =
vt STAR Preliminary i ©"F STAR Preliminary ] STAR Preliminary 3
PP P DN I I A P B gorebl o ool v Wi b L L I P P TR TV BT T/ YOV T,
0 1 2 3 4 5 0 05 1 15 2 25 3 35 4 45 5 0.5 1 15 2 25 3 35 4 5
P; (GeVic) P; (GeVic) P+ (GeVic)
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1) Particle yields per participant
increase with the increase of
participant, exceptA .

2) Particle yields increase with
the increase of beam energy,
except A andz".

e Systematic error in yields due to correction factor is estimated to be 10%.
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NA49, PRC78,034918.
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0-4.5% most central,
ly|<0.5, stat. err. only

STAR,
PRL86,89,92,98:PRC83
0-5% most central,
ly|<0.5
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R.p (0-5%/40-60%)
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Nuclear Modification Factor chﬁzn
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.. Phys. Rev. Lett 98(2007)062301

* Statistical error only. Rhys. Rev. C 83(2011)24901

 Rcp decrease with the increase of beam energy.

Rep of KSO is suppressed in Au+Au above 19.6GeV.
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Anti-baryon to Baryon Ratiossps
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* STAR BES data lie in a trend with NA49 data
« B/Bratios increase with number of strange quarks at low energies
QT /Q >ET/ET>A/A
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Anti-baryon to Baryon Ratiossps

gi S;
v 2 T Ks(mi ) T) exp(ui ) T)

- @2r?)
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T is the temperature.
us is the baryon chemical potential.
s is the strangeness chemical potential.

(arXiv:nucl-th/9704046v1 by J.Cleymans & Phys. Rev. C 71(2005)054901)
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Anti-baryon to Baryon Ratiossps
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uEf'T and uEIT
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Anti- baryon to Baryon Rat|07smn
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T, =167.5MeV

b =0.1583GeV 2
o =2.06
£=1.13

1 Parameters are from the

fitting of published data
of AGS, SPS and RHIC 130
GeV data.

e Reference: F.Becattini et al. Phys Rev C 73, 044905 (2006)

e Statistical error only.




Anti-baryon to Baryon Ratiossps
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e Try to get a relationship between ps/T and ps/T.
e Use alinear function to fit pus/T and pus/T.




Anti-baryon to Baryon Ratiossps
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Statistical error + Systematic error
e Q/@ ratio and derived strange quark pT distributions
indicate a separation between 19.6GeV and 11.5GeV.
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* Q/@ shows different behavior in central and
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I\
Summary STAR
Measurements of strange hadron production in RHIC

Beam Energy Scan have been reported,;
Rcp of particle decrease with the increase of beam energy;

Anti-baryon to baryon ratios increase with beam energy,
and with number of strange quarks;

Anti-baryon to baryon ratios are consistent with
statistical thermal model,

A /K. shows less centrality dependence in lower beam
energies, and decreases with the increase of beam energy;

Q/p ratio indicates a separation between 19.6GeV and
11.5GeV, and shows different behavior in central and
peripheral collisions above 19.6GeV.
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