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* STAR Experiment at
RHIC (ol FrdciEssasis =N T,

* Recent Highlights (some
updates of QOM2011)
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Brookhaven National Lab.
(BNL,)

First collision: 2000
% 100A GeV Au+Au (2X102¢/cm?/s)
* 250 GeV p + p (2X1032/cm?/s)
% AuAu @ 19.6, 62, 130, 200 AGeV/u

% CuCu @ 200 AGeV/u

% dAu @ 200 AGeV/u
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Few B
e Peripheral Event |
From real-time Level 3 display. ENG,
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Mid-Central Event

From real-time Level 3 display. B
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STAR TPC

p +85% 170
— A% 170
- W% 7

STAR ToF

2 i b s
PN

STAR EMC

Neutral particles Strange Heavy Quark

hyperons Hadrons
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Jet Quenching @STAR

e d+Au FTPC-Au 0-20%

. ——p+p min. bias JSTAR

* Au+Au Central

® Au+Au 5%

el

Hard associated
particles —

suppression

Soft associated
particles —

enhancemnmment

2, N
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Jet Quenching @ PHENIX

Au+Au 200GeV

B h*+h 0-10% /N+N [ n° 0-10% /N+N
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® Wit
to-back peaks 1n central AuAu
collisions are reappearing
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* With
back peaks are suppressed.
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Normal Jet
(unmodified)

™

PHENIX Simulation

Cone Jet
(medium excitation)

mach cone
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Jet-hadron correlation

Alice Ohlson, Fri/27 18:10

Away side Gaussian width Away side energy balance
14— C
g A AuAu, 0-20%, 10 < p_ <20 GeVie ot 35 A AuAu, 0-20%, 10 < p" <20 GeVic
- # =
E 1.2p— i = 3 v2 & detector uncertainties
g [ [ vz & detector uncertainties = F _
o "l ] 4E [spectrum) shift E 250 i 4E {specirum] shin
s [ . * [ 2B shit aF + [ ] a8 shift
S g3l -
% Ll ; 1.5
z ':'"E'E" STAR preliminary 1':— ;
. o sEd
DA = - 'y = STAR preliminary
E . af =
- ey E
.2 — - . 050 A r__.__!.__..—-'""-‘. FY
i : s o o 0 5 & v b s+ 4 5 1 & 3 4 B & 5 o 1 1= i I | I |
1] 2 4 i B 10 0 2 4 i B 10
p;‘“'“ (Gev/e) p;‘“'“ (Gevic)

DAA {ISSEHE} — Y {PESSEIE) . {ISSGE Ypp %SSEIE} ] p%&.gﬂﬂ
¢ Significant broadening and softening of jets in Au + Au

e High pr suppression largely balanced at low pr enhancement
= Seems to consistent with radiative energy loss picture

~USTAR ¥ Hiroshi Masui QM2011. Annecy. France. May 22-28. 2011 7 /29



Coalescence @ RHIC

PHENIX Preliminary PHENIX Preliminary

Au+Au \|s,, = 200 GeV, 20-60%
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200 GeV Au+Au M.B. collisions
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STAR capability for heavy flavors

DP—K* JIp—ete Y—e'te

T |
= ¢ ! ndf 31.1/27 ] i # -
2 vield (54.3 + 6.9) = 10* 300 E 480 STAR Preliminary
E 8 mean 1.863 £ 0002 | - 8 r“d:“ 60% centrality
R : 160 E—
S ol A, | : p [6~10]GeVie “";' ”.”fzjlﬂ
- o B —
S PO g atgnert| 2000 + 120t N_, = 181
o h l.. . ' B 100 S=310+/-311
o0 b * 2.0 T 1 1s0F 80
| S, . - "
" 8, L _ g 80|
_ | b | 100 s
|:. _--'-__" _r.l' :"": . _:_" e BELY : :
1 50 20
| 'Ic:'TAHPrEHImIan Lol ool s lusalonulsnalonsligell nf-llllﬂllllﬂllll'lﬂllll'l'l —'11;
175 18 185 19 195 2 242628 3 322343638 4 M. (GeVicT)
Mass, (GeV/c?) invariant mass (GeV/c?)
5%

e Clear signal for D’ mesons, JAp and Y in Au + Au collisions

»&‘&T AR ¢ Hiroshi Masui QM2011, Annecy, France, May 22-28. 2011 9 /29



1C T 1

T Yifel Zhang, Fri/27 16:00

il I [
— = 0. =0
L 5 (D™+D7)2, |y| <1 . g T S
% 0-80% Au+Au200 GeV] X |
{_I'J 1[}-1 = . - [ BW{EHP} .y
e E - S =
O 102t 2r
o e
T - [ L B . P i
[ = = -..f"a”' 1"-..& — E
&- 1[}'3 — - ili.f;::" n‘\;
Q¥ : : r
= “~ Power-law fit F D™
Z i D.S' '.-' "'-..
= 10"} ~~ Blast-wave fit g 1R
% F —P+p scaled by <N, > =, STAR Preliminary
10°k STAF:I F’rl%lirnilnsrjl,r : R 0 1 | i | 3 4 5
0 1 2 3 4 5 P, (GeV/c)
p_ (GeV/c) BW(nKp) Blast-wave fit results,
T STAR, PRCT9, 034909 (2009)

¢ First measurement of D Raa, Raa ~ 1in pr <3 GeV/c

= [0 freeze-out earlier than light hadrons

e Blast-wave fit favors higher Txn, smaller gt for D° than light hadrons

WSTAR ¥ Hiroshi Masui  QM2011, Annecy, France, May 22-28, 2011
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J/y spectra & Raa

STAR CuCu: PRCBO, 041902(R) (2009), PHENIX: PRL98, 232301 (2007)
¥ Liv ef al, PLBG678, 72 (2009) and privafe comminicalion
X Fhao and R. Rapp, PRC82, 064903( 2010) and privafe communication

Zebo Tang, Tue/24 15:40

IIIIIIIIIIIIIIlIIIIIIIII IIII|IIII|IIII|IIII|III T 1 T 1 1 I 1 T T T
ﬂ AU+AU —= JAp+X, — 200 GeV STAR Au+Al 200GeV STAR Preliminaty
[ & ] NN J
L = » ® 0-60%x10 @ 0-20% '
10
> STAR Preliminary  w 0.50% 2" A 40-50%
E & 20-40%/5
= 10" ¥ A0-B60°LM0 . PHENIX
— . .
solid lines: Tsinghua U.
‘E'm-a — TBW (fix p=0) dashed lines: Zhao+Rapp
o -- TBW predictiord
L=
C107

Bd?N/(
s, 8

PHENIX
& 0-60%x10

o 0-20%

& 20-40%M5  TBWit Z. Tang et al,
¢ 40-60%M0  arXiv-1101.1912
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e Extend JAp spectra up to 10 GeVi/c
® High pr (pr > 5 GeV/c) JAy suppression at central collisions

WSTAR % Hiroshi Masui = QMZ2011, Annecy, France, May 22-28, 2011 13/29
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p+p Sye. Uncertainty

p+p Stat. Uncertainty

AU [18)» e e loT(15+28+38) + ¢"a
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Hiroshi Masui

RosiI Reed, poster
board 48, Thu/26

e Y(15+25+3S)

suppression at central
collisions

- Similar suppression with high
pr JAp
e First measurement of Y
suppression

e Statistical uncertainty will
be improved by more than
a factor of 2

- x 3in p+p 2009
- x 2in Au+Au 2011

QM2011, Annecy, France, May 22-28, 2011 14/29



JV v
2 charged hadrons, STAR, PRL93, 252301 (2004) Hao Qiu, poster
¢, STAR, PRL9S, 112301 (2007) board 60 Thu/26
[ | [

> 04l AutAu 200 GeV @  J/y 20-60%
: A 00-80%
charged hadrons 20-60%

Zebo Tang, Tue/24
15:40

0.3 STAR Preliminary
iL

02:_ I;.‘:-hﬂ_' '[ L

0.1 7,4 4 ¢

:_I | .| o — nnln-flnwgsltima'ltiﬂln
0 2 4 6 8 0
P (GeVic

e JApv2~ 0 uptopr~ 8 GeV/cin mid-central 20-60%
= Disfavors coalescence from thermalized charm quarks

.M-TAR 1 Hiroshi Masui QMZ2011, Annecy, France, May 22-28, 2011 15/29



Particle ratio fluctuations

Terence Tarnowsky,

Mon/23 16:00

0.008 —
- ¥ STAR Au+iu, 0-5%, TPC+TOF
0.007 = STAR UrQMD, Au+Au
| B
ﬂ.ﬂﬂﬁ;___ coreggers STAR HSD, AutAu
0.005— 4 B NA49 Pb+Pb, 0-3.5%
. r :_ + STAR TPC+TOF
g By n: 0.2 <pr <14 GeVic
~ 0.003 + %, STAR Profiminary K:0.2<pr<14GeVic
n.unz | - iy =gl -_1"'-.._'.‘_--.1 | \/SNN # Of gOOd
E S ki+ —_ ., __a S N Year (GeV) events
0.001— & B ST T ’ 7.7 ~5M
s = ¥ 3 .3 2010| 115 | ~11M
0 .| 39 ~170M |
-ﬂ.ﬂﬂ'l Lo 1 I I L t')z 1 ig:l 1956 ~17M
10 : 1 -
\Syy (GeV) 2012| 27 i

e No strong energy dependence of K/x fluctuations in central 0-5% Au
+ Au collisions from STAR data

JSTAR %

Hiroshi Masui

QM2011, Annecy, France, May 22-28, 2011 25/29



K/t ratio

Statistical and systematic error
added in guadrature

Lokesh Kumar, Fri/27 15:00

H'SDZ STAR Preliminary K1t dats 0-3: HRG + Hagedom
- [ sessssssass LIPPMEE hewind
0 25'_ :EEEE{ET‘:'“H] - seeeeeees lOWer bound
L ] Epls 025: '%:Lréﬂfﬁaﬂﬁgﬁiu
" A AGS B oo Statistical model
EI.ED:— + D.2:’ T = J;_EH_M
;. ;' + r r ™ '“:'_-':-:-_-._- ‘::: .-‘ :i:- ......
E Dok T ‘+ 5 0.15F ,,i’& ?T -------
- T : ALY
0.10[ i 20 i 0.1 STAR Preliminary
| % L LBES (STAR) ‘u* data K gal o
0.055 e 0.05[ erc ) CRHC
=N -3 A AGS ‘}, ] A 5 AGS
H-DD_ |-l..-.{_-lt||.|.|.|. i e s aaaal i I | Uh-;'l' R EEE . T R - L |
45 10 20 100 200 34 10 20 100200
\/Sy (GeV) \/Syn (GeV)

e K/x consistent with published results — strangeness enhancement
e K*/n*Is best explained by HRG + Hagedorn model

1_}ilg.l'il-'v. R Hiroshi Masui

QM2011, Annecy, France, May 22-28, 2011
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Antimatter Hyper

200 GeV Au+Au collisions at RHIC

I|III|III|IIIT

STAR Preliminary

FRO, GE12)

= signal candidates
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New!
More data with full ToF needed!

Jinhui Chen, QM09

World data
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A Large RO | | 1der
CXPp. EESEEE 0TeV

AA(0-5 %) ALICE /. pp NSD ALICE
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