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STAR (Quarkonia in nuclear matter

T < T,
e J/ could originate from different sources: direct I [I I [I:I]
production (production mechanism is unclear) and
feeddowns from y', x, B mesons. VXNV Y XpY X}
e With increasing temperature of nuclear matter the T =127
different quarkonium states “melt” sequentially as oo |
a function of their binding strength: the most o I
loosely bound state disappears first, the ground 0 Y XY’
state last. -~ QGP THERMOMETER. J/Ay at 200 N
GeV is expected to melt in central Au+Au = 31
collisions. Lo I Lo
 Also other effects as cold nuclear matter effects T Y B
al.ld1 éegeneratlon could influence the observed H. Satz, Nug. Phys. A (783):249-260(2007)
yields.
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STAR J/{ elliptic flow v_- motivation

o J/Ay v measurement is a tool to decide if J/ys

come from charm quark and antiquark
coalescence.

‘ Q"ﬁ
« J/y produced by pQCD - small or zero v, YZ &uﬁ
&
x,b

» Recombinated J/{y — large v_(when charm
quarks can flow)

e Comparison with model allows consider the
contribution from both — direct and
recombinated J/{y — to the total yield.

New J. Phys. 13 (2011) 055008
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STAR STAR detector at RHIC

The “olenoid "racker /t “HIC (STAR) [EE:EEaECICuES
In|<1, O<@<2m

Time Projection Chamber —
tracking, particle
identification, momentum

Time of Flight detector —
particle identification

BEMC — energy deposited
in towers, triggering

& Maria & Alex Schmah
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STAR [E|ectron identification

e J/s are reconstructed via electron-
positron decay channel (BR 5.9%).

STAR Preliminary
dE/dx vs p from TPC

(=]

e Electrons are identified from:
TPC — dE/dx information, momentum

dE/dx (KeV/cm)
IIIIII|IIII|IIII|IIII|IIII
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TPC and ToF together are great tool for distinguish electrons and hadrons in low p region.
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Counts/(30 MeV/c?)

J/P spectra in p+p collisions at

STAR
Vs=200GeV
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Signal was obtained via e’e” channel.
Strong signal for high p  Results are consistent with other measurements.
T.
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at Vs
NN
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 High significance.

e Consistent with other RHIC measurements. Moreover we
extend p_region up to 10GeV/c.

J/P spectra in Au+Au collisions
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e Measured spectra mismatch the blast wave model
predictions from light hadrons in low p_region.
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S?AR RAA in Au+Au collisions
A\

IIIIIII[II[III[I]III|III|||II|IIII|II

_ STAR Au+Au, |y|<1, p_>5 GeV/c Au+AL 200GeV T e e i L
\/Syy = 200 GeV i STAR Au+Au. [y|<1. 2LPT<5 Eavle ©0.200 S&'AR Prekmf{mpy
2r . STAR CusCu, lyl<1,p b Gevic | 2 @ 02% -
© PHENIX Au+Au, |y|<0.35 ° A '
% Nbin err. /s PHENIX A
Ep+p stat. err. solid lines: Tsinghua U.
1 L= s I dashed lines: Zhao+Rapp
o= %

Ty

STAR Preliminary
[ __ Tsinghua U., Au+Au, p,>5 GeV/c

---- Zhao+Rapp, Au+Au, pT>4.5 GeV/c
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Y. Liu, et al., PLB 678:72 (2009), Tsingua U. pa T
X. Zhao and R.Rapp, PRC 82, 064905(2010) STAR CuCu: PRC80, 014922(R), PLB 678:72 (2009), PRC 82,064905(2010)
PHENIX: PRL98, 232301
e Suppression of J/{s in central and semi-central collisions is observed.
: : : : ' +
« R, increases with p_and decreases with centrality. R,,(p,)= Yield(A+ A)
Yield(p + p) X <Ncoll>

- Athigh p_suppression is present only in central collisions.
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STAR J/y elliptic flow v_- results

0.2¢ . . :
> Tt STAR Preliminary centrality 20~60 % o« J/U v_is consistent
0.15 non-flow estimation ) 2 .
= with zero at high-p_.
0.1:— T
0.05" o t
- - $ 4 o« JAP v. measurement
oF d R (—— T 2
. disfavors coalescence
-0.05 .
C coalescence: initially produced [3] 7.8fn from thermalized
01— t freeze-out [1] MB hydro: [6] 20-60%
0'15 ------- ?n t:gﬁfs::r': rr['u:!del [2] MB—Y © %=]1zu with viscosity charm quarks.
015" in fireball [3][ 7.8fm T=165 with viscosity
. mRILILIE + initial mix [4] 20-40% T=120 without viscosity
0 pEur i *initjal mix (5] 7am =165 withopt viscosity
0 2 4 6 8 0 LIt v R Ry LB G 106
p, (GeVic [41X. Zhio, R, Rapp, 24th WWND, 2008,

[5]Y. Liu, N. Xu, P. Zhuang, Nucl. Phy. A, 834, 317.
[6] U. Heinz, C. Shen, priviate communication.
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JAP — hadron correlation,

STAR
B - J/y feed down
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= B
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* Determination of B — J/{ contibution to J/{s g“; T ledyicza
i
)

production. 0.3 STAR Preliminary
: LB ]
e Comparision with other collaborations 024 11 gk [ I t
results shows no beam energy dependence. 0.4f4). histes T l
e Feed down contribution was established as R T TEE E e T
10-25 percent. p, (GeV/c)
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sTAr J/U polarization in p+p
collisions at Vs=200GeV

e Measurement of J/{  ptp Jly + X, (5=200GeV | 3 s swm e
polarization may help to 08| W<t ||+ eeaoicoss
understand its production ~ °¢f J E -
mechanism. M4 E———

0.2

* Each production model o
calculated with ditferent 02
J/Ur polarization. 0.4

-0.6—

e Results are consistent g helieity frame e
with COM and CSM B N S S S S S
predictions. Iy p, [Gevie]

PHENIX: Phys. Rev. D 82, 012001 (2010)
COM: Phys. Rev. D 81, 014020 (2010)
CSM NLO+: Phys. Lett. B, 695, 149 (2011)
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star Muon Telescope Detector
— future of J/Y mesurements.
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L. Ruan et al., Journal of Physics G: Nucl. Part. Phys. 36 (2009) 095001

i\; I'I.IIIIIII|IIII|IIII|IIII|IIII|IIII|IIII

MTD (MRPC): Multi-gap Resistive Plate Predictions for J/y: S/B=6 in d+Au
Chamber. Gas detector. and S/B=2 in central Au+Au.

With HFT together it will be possible to Reconstruction of J/psi in central

study B - J/§ + X decays. Au+Au collisions from low to high pT —

excellent mass resolution.
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STAR Conclusions

e Spectra of J/{y measured in Au+Au collisions mismatch the blast wave model
predictions from light hadrons in low p,_region.

e J/ - The suppression was observed in central and semi-central collisions in
Au+Au collisions. The suppression decreases with p...

« JJ v, in AutAu is consistent with zero at high p_. JAy v, measurement
disfavors coalescence from thermalized charm quarks.

B - J/{y feed down contribution was determined as 10-25 percent.

e Measurement of J/{ polarization in mid-rapidity in p+p collisions is consistent
with the COM and CSM predictions.
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STAR

Thank you! :-)
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STAR Hot and cold nuclear matter

effects
Au+Au

» nuclear modification factor R, , :

Yield(A+ A)
Yield(p + p) X <Ncoll>

p+p collision as a baseline

R,,(pr) =

R, =1 —no nuclear effect observed
R, <1 -suppression

leading particle leading particle
jet jet
% \% Cold nuclear matter effects

(d+Au collisions, shadowing,
nuclear absorption).
quark or gluon v quark or gluon

Hot nuclear matter effect
(Au+Au collisions, suppression,
recombination).
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