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J/¥ p. spectrum in p+p 500 GeV
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J/¥ x_ scaling
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n - number of constituents taking an
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W(2S) in p+p 500 GeV

* Constrain @(2S) feed-down contribution to inclusive
J/w production
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v/ First measurement of (¢(2S) /J/p) ratio in p+p at 500 GeV
> Consistent with other experiments
> No collision energy dependence observed
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JJWR,, in Au+Au 200 GeV

18 | | | | | | |
A+A — J/y+X ® STAR Au+Au v/ Suppression increases with
16F s _ 200 Gey ® STAR(p, >5GeVic) A .. .
VSnn o PHENIX Au+Au (|y|<0.35) collision centrality
14k Zlhao. Rapp _ . .
""" Hu etal v High-pr Raa is

I systematically higher

- ]/ at high-pr almost not
. affected by CNM effects and
reCOmbIﬂathﬂ X .Zhao and R.Rapp, Phys. Rev.

- C82, 064905 (2010)

‘o 1 < High-prJ/y suppressed in

1 central collisions

0 50 100 1éoN 200 250 300 350 > May indicate QGP
part YLiu et al., Nucl. Phys A 834 (2010) 317c eﬂ:eCtS

STAR high-pr : Phys. Lett. B 722 (2013) 55 Zhao, Rapp, Phys. Rev. C 82 (2010) 064905
STAR low-pr : Phys. Rev. C 90 (2014) 24906

> Both models - color screening + statistical regeneration -
describe the data well at low pr
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J/WR,, in Au+Au 200 GeV

18 | | | | | | |
A+A — Jiy+X @ STARAu+Au v/ Suppression increases with
VSnn o PHENIX Au+Au (|y|<0.35) collision centrality
1. 4F Zhao, Rapp (p_ > 5 GeV/¢)
...... Liu etal.(pT::B GeV/c) 4 ngh'pT RAA iS

systematically higher

High-pr J/p suppressed in
central collisions

> May indicate QGP
effects

0 50 100 150 200 250 300 350

N

part Y.Liu et al., Nucl. Phys A 834 (2010) 317c
STAR high-pr : Phys. Lett. B 722 (2013) 55 Zhao, Rapp, Phys. Rev. C 82 (2010) 064905

STAR low-pr : Phys. Rev. C 90 (2014) 24906

> At high prLiu et al. model describes the data well,
while Zhao et. al model underpredicts the Raa
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J/W BES results
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JJWY R, from BES

g 2 | 'A 'A I J/ T )l( T T T T T T T | T T T T | ﬁ 2 _l_ 1 I I T | T T T T | ]
oc SRR A — — 200 GeV theoretical curve | & - 0-60% Au + Au -
1.8 - " 200 Gev — 62. 4G G\?\tlhtheortetu.ial curve- 1.8 - .
- = 624Gev @ ™ e innareurve - - 3 N__ uncertainty =
— punceriain i -Ymm coll . —
1.6 - = 39 GeV : p+p uncer}amﬁ g% éG\?V 1.6 - © 200GV ] gg-éG\?V p+p unc:;talnty .
- uncertain e - + ' .
1.4 ] BIB 200 GeV(statistics) 1.4 - w624 GeV = eV p+ p uncertainty B
1.2 :_ _: 1 2 - Y 39 GeV STAR Preliminary ]
- STAR Preliminary ] - ~ .
1 — 1“1 R EELRERES —]
0.8 4 08f I =
0.6 1 0.6F i % @ $ I .
0.4 1 04 —%? 5 :
0.2 - 0.2F .
0 - ! | ] ] ! ! | ] ! ! ] | ! ] ] : 0 i I L | | ] ] ] | .

0 100 200 300 408 0 5 10
theoretical calculation: X. Zhao, R. Rapp, Phys. Rev. C 82 (2010) 064905 part P (GeVic)

CEM: R. E. Nelson, R. Vogt and A. D. Frawley, Phys. Rev. C 87, 014908 (2013).

v Suppression observed for all energies: 200, 62.4 and 39 GeV,
similar trend in p,

> no strong energy dependence of J/y Raa within uncertainties

> Data agrees with the prediction of the two-component model

* p+p reference for 62.4 and 39 GeV data from Color Evaporation
Model (CEM) - large theoretical uncertainties
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J/W in U+U 193 GeV

* Higher energy density can be reached In
U+U collisions, at the same centrality

l-8"'I""I""I"I""I""I""I
1.6
1.4
1.2
1
0.8
0.6
0.4
0.2

U|||||||||||||||||||
0 10 20 30 40

Audu
B

Uu
ey /€

AL AL AR L AL A L
.
.
e
]

P BT SR S S |

50 60 7

Centrality [%]
Kikola, Odyniec, Vogt, Phys. Rev. C 84, 054907
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J/W in U+U 193 GeV
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Upsilon
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Upsilon in p+p and d+Au 200 GeV
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Upsilon in d+Au 200 GeV, CNM effects
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v Agreement with models except y~0

> Suppression at y~0, in addition to shadowing and initial
state parton energy loss

(Y - negligible co-mover absorption and recombination)
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Upsilon in d+Au 200 GeV, CNM effects

1-2 I L I L I I
(a)

GdA/2
IIII._|LIIII

o
w
:hl-l-l I
i
i
-
i
i
i
—
— -
(o
j —

O E7721S (pA), Sy = 40 GeV, 0<y<1.05

e .
h.,‘l
IIII|IIII|IIII|IIII

0.6 E772 2S+3S (pA), s, = 40 GeV, 0<y<1.05
' STAR 18 (dAu), |s,,, = 200 GeV, |y|<1.0
0-5 ] | I I I I | | | ] ] I S I | | ] ]
2 10 102

Mass Number (A)

« Similar suppression seen at E772

* Better understanding of
CNM effects needed
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Upsilon signal in Au+Au 200 GeV
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Upsilon R,, in Au+Au 200 GeV
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Strickland-Bazow Model
(Nucl. Phys. A879, 25 (2012)):
428 < T < 442 MeV,
Internal energy potential

Emerick-Zhao-Rapp Model
(Eur. Phys. | A48, 72 (2012)).

CNM effects included,
strong binding scenario

v/ Suppression increases with collision centrality

v Strong suppression in central collisions

>  Agreement with models that include presence of QGP
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Upsilon in U+U 193 GeV
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v The same trend in Au+Au and U+U collisions
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Upsilon states suppression in Au+Au
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Heavy Flavor Tracker (HFT)

* Inner tracking system
i with 3 sub-systems
Ls= _° Direct topological

$ reconstruction of a
decay vertex

IST at 14 cm

PXL at 2.9
and 8.2 cm

-
"1k

P t N
CETOMPH . P My
. . . prl pr
Precise pointing resolution ;UE
B—]/p +X ‘g“‘z? . J/v from B

Separate prompt J/{ production from °F -

non-prompt one, from B decays =0 N R . ;ﬂ uthilh
-0.2 0.1 0 0.1 0.2 0.3 0.4 0.5

“pseudo-ct (cm)

Fully installed and takes data since 2014

Quarkonium 2014 22
November 13,2014 Barbara Trzeciak, STAR



Muon Telescope Detector (MTD)

Precision quarkonium measurements via di-pg channel

u advantages over e: Acceptance: 45% at |n| <0.5
- No y conversion TPC| | TOF | |EMC | mag“'“] o

* Much less Dalitz decay contribution

* Less affected by radiative loses In
the detector material

* Multi-gap Resistive §gbaeg’

%160;—Y—>p+u' Plate Chamber
S 140 £ 0<p, <5 GeVie 15425435
Umi— C o (MRPC) - gas
ot * detector
ok « Long-MRPCs
og; Y "'-m T 08 ‘11 - STAR Muon Telescope Detector —
u'l invariant mass (GeV/c?) g:é = Yprolectlon __________ ¢ P_PF_'__EtP__?g_nP__ﬁP_fﬂv_ 1.4~ 60 pb” f:+p.207nb"Au+Au, 0-20% —
simulations: o 120 Sran pinoons -
> Excellent mass T < + ¢ oo . q] + [+ s -
resolution ‘+ iy ‘k boegd Cal [B B
> Trigger capability for "t a4t 1 } H_:
low and high pr J/y in + L DL T B 0 l%. . lJl\p ]
Central Au +Au 50 o0 s 00 w0 atlm 350 12 s (GeWc) 7 8 8 10
Fully installed and takes data since 2014
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Summary

- No strong energy dependence of J/{s suppression in Au+Au Mok
200, 62.4, 39 GeV

> Similar J/r and Y suppression in Au+Au and U+U
> Y and high pr J/ suppressed in central Au+Au 200 GeV

> Indication for complete Y'(2S) and Y (3S) suppression in
central collisions

> Signals of the QGP presence

> First Y(2S) measurement in p+p at 500 GeV
> No collision energy dependence of (¢(2S) / J/y) ratio seen

»HFT and MTD since 2014 — significant improvement of
quarkonium measurements
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Thank you !
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J/V¥ v, and p_ spectra in Au+Au 200 GeVgx e

Phys. Rev. Lett. 111 (2013) 52301

/)Jly vz is consistent with zero > |
0.1 ST
e+ o7 4 +

at pr> 2 GeV/c

> Disfavors the model with J/y
production via thermalized

(anti-)charm coalescence -0.1- initially produced [31]
[ coalescence from thermalized cC [32]
' . . . . C —mmimmm initial + coalescence [34]
10‘5 = (a) 0-20% . (b) 20-40% _0 2_ - == jnitial + coalescence [35]
o 10° ~ ) | ——— ydrudyrlnamic: [36] | |
§ 107 h ' [31]0L Yan, P Zhuang and N. Xu Phy? Rev. Lett. 97 (26006) 232301 8 10
> p® [32] V. Greco, C.M. Ko, and R. Rapp, Phys. Lett. B 595 (2004) 202 pT (GE‘\”‘E)
© (391 % Lot . Xt B Zhimne Nucl. Pl A 894 (3010) 317¢
g 10_9 Blast Wave gg} B.LW.'I-II\Iéifw(z 'and C..Chen, p?r'ivate .corrzlrr{unication (2012)
:I— 1o H ®STAR Au+Au - - - Prediction
o 10" PHENIX Au+Au — Fit (B=0)
T —+——++— g Y Atlow prJ/y spectra softer
T 107} c) 40-60% & d) 0-60% 1 a s g
o o © 2, 9% Yo g than the TBW prediction
107 BN .12 from light hadron
"2 8 s % = F 10 %
10 L P
N : % $10° = :
2 10°f .. =i 3 > small radial flow ?
10710 &;S¥ﬁg C_IL_J+CU . -;r10'4 g .
o Vsw-200Gev Rl 10 S > regeneration at
0O 2 4 6 8 2 4 6 8 10 — ?
arxiv:1310.3563 p, (GeV/c) low Pt :
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J/VW polarization in p+p 200 GeV

o 1

< 0.8
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-0.8

CSM NLO*: Phys. Lett. B, 695, 149 (2011)

PHENIX: Phys. Rev. D 82, 012001 (2010)
COM: Phys. Rev. D 81, 014020 (2010)
and private communication

v Polarization parameter Aqs IS measured

F p+p — J/y+X
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%  STAR data, |y|<1

e  PHENIX data, |y|<0.35
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STAR: arxiv: 1311.1621
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The angular distribution
integrated over the azimuthal
angle:

W (cosl) o< 1+ Agcos™0
Ae — polarization parameter

Ao
Ao

-1- longitudinal polarization
1 - transverse polarization

in the helicity

frame at |y| < 1and 2 < pr < 6 GeV/c

»> RHIC data indicate trend towards longitudinal
polarization with increasing pr

»> The result is consistent with NLO* CSM
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J/VW polarization in p+p 500 GeV

* Information about full decay anqgular distribution

v First J/y polarization measurement at vs = 500 GeV
from STAR In progress ~22 pbtvs ~1.8 pb(previous analysis)
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3 0.6 STAR Preliminary
8 0.14F 7 < Jly p. < 8 GeV/c frame
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Helicity
7 < J/‘.F pT < 8 GEV/C frame
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dN/dcos6 [a.u.]
o o
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D ON

g: : = 0.12%; E
0.14F ++ = 0.1F + +++‘+’+ +¥
0.12 — - 7
0.1E _+__+_+ E 0.085— _+_ _E
0.08F- —+—_+‘*‘—+= 0.061 E
0065 not corrected for the E 0.04F not corrected for the =
0.04 — - . ]
002t continuum background 3 002t continuum background E
0170.8-0.6-04-02 0 02 0.4 0.6 0.8 1 32T T T T2
coso 0
« Reconstruction of both 6 and ¢ angles
< J/p signal up to p, ~ 15 GeV/c, can be divided
into several p, bins
Quarkonium 2014 28

November 13,2014 Barbara Trzeciak, STAR



	Slide 1
	Slide 2
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28

