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i{m Motivations

« Suppression of quarkonia is predicted to be a QGP
signature Matsui T and Satz H 1986 Phys.Lett.B178:416,1986

* b+c quarks are produced early in the collision

— O.Kaczmarek, F. Zantow,
Makes them an excellent e (2005)114510

probe FIMeV] o Flavor QCD
Quantifying 1000 | g o1
suppression requires: gm —o—
— Baseline p+p 500 | ggg —

measurement ]881 "
— Measurement of cold ol ]gg D

nuclear matter effects

« d+Au collisions aon 4.01T, ——

0 0.5 1 1.5 2 2.5 3
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iQTAR

Motivations

Sequential disappearance of states: )
—Color screening = Deconfinement -

Matsui T and Satz H 1986 Phys.Lett.B178:416,1986

—QCD thermometer = QGP Properties

A. Mocsy and P. Petreczky PRD 77 014501 (2008)
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A .Mocsy, 41 7th WE-Heraeus-Seminar,2008
A. Mocsy and P.Petreczky, PRL 99, 211602 (2007)

Expectation at 200 GeV
Y(1S) does not melt
Y(2S) is likely to melt
Y(3S) will melt



Kew Measuring Y at STAR

« Decay channel
— Y se'e”

* Pros

— Small background at
M~10 GeV/c?
— Co-mover absorption

I o : STAR Simulation.
B of Y Res,olutlon

Yield (Arbitrary Units)

Is small
— Recombination _ :
negligible at RHIC 85 9 95 10 105 1l
« Cons me. GeV/c?

— Low rate of 10-° per minbias pp interaction

— Good resolution needed to separate 3 S-states
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i{m STAR Detectors

BEMC
In| <1
0<¢<2n T~—

E/p - electron ID
High-energy tower trigger

. - = = P

TPC
m| <1
O < ¢ < 27[ "
Tracking - momentum

lonization energy loss -
electron ID
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SiPR STAR Y Trigger

LO Parameters pp 2006 (dAu,AuAu)
High Tower E; > 3.5 GeV (4.0 GeV)
Trigger Patch E; > 4.3 GeV (NA)

E, Cluster L2 Parameters
0 E, Cluster,
T E, Cluster,
Tower Cos(0),

Invariant Mass

Rejection
~10°in pp
Can sample

full luminosity

E, Cluster
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TAR

Counts, scaled to 1 pb'1 equivalent
—
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@ Y Trigger |, with Trig Il cuts
| ] T Trigger Il
Simulation (BR do/dy = 100 pb)
Y(18) in acceptance x 500
T(1S) tnggered x 500

Phys. Rev. D 82
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Triggered candidates
exceed number of Y
by a factor of ~700

(p+p)

h

TPC tracks that

extrapolate to ———_L 4,

R=0.04 inn—-¢ to
trigger clusters are
“matched”

E/p and no, of
matched tracks are
used to select e* and
e-tracks

R. Reed - Hard Probes 2010

Analysis Technlques
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TAR

Y in p+p 200 GeV

0 F
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™R STAR Y vs. theory and world data
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T T |
ly|<0.5

+ arXiv:0907.4538

Integrated all p_
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~Yin d+Au 200 GeV

+ —— unlike - like -

Y(1S+2S+3S)+DY+bb raw
yield (7<m<11) =172 + 20
(stat.)

Strong signal (8c significance)

_ |Raa =0.78 £0.28(stat) + 0.20(sys)|

18
M., (GeVic?)
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Consistent with N, scaling
Confirms theory calculation that
Cold Nuclear Matter effects
(Shadowing) are not large.
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Y in Au+Au 200 GeV
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Includes Y,
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igxﬁRY Yield Extraction 0-60% Centrality

« Do we see Y(1S5+25+3S) in 0-60% centrality?

. YeS' Raw yield of 0 is many sigma away from
] minimum 72
2 80 STAR Preliminary S
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igxﬁRY Yield Extraction 0-60% Centrality

e ey
P};ee?‘:&.gen rality
I 16 contour

T raw yield

scaling
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Drell-Yan+b-b raw yield

Y yield determined by:

Y(8.5<m<11 GeV/c2) = N, - 2YN,,N_ - [DY+bb

=64+16(stat)£25(sys)

Scaling p+p results for Y and DY + bb
gives us colored rectangles

R, Y(1S+2S+3S)+DY+bb of 1 would be at
the center of the intersection between the
two rectangles
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72r Y Yield Extraction 0-10% Centrality

T raw yield
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s Lattice QCD R,, comparison

* 0-60%= 0.78%0.32(stat) £ 0.22(sys,Au+Au)
+0.09(sys,p+p)

* 0-10%= 0.63£0.44(stat) £ 0.29(sys,Au+Au)
+0.07(sys,p+p)

. TIT o 1
qdq € ™~ S. Digal, P. Petreczky, and H. Satz,
7 .
JI 1.10 C_|\_l 0.8
Y(1P) 0.74 ?
tl.ﬂ:(Z.S) 0.1-0.2 = 0.6
Y(15) 231
Y5(1P) 1.13 = oalf
Y (25) 1.10
X»(2P) 0.83 0.2 |
Y(39) 0.75
0 1 1 1 1 Il
0 0.5 1 15 2 25

T/T,
R. Reed - Hard Probes 2010
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e Lattice QCD R,, comparison

* 0-60%= 0.76+0.31(stat) £ 0.22(sys,Au+Au) £0.09(sys,p+p) —

T/T,

. 0-10%= 0.63+0.44(stat) + 0.29(sys Au+Au) +0.07(sys,p+p)  —
Y (15) 2.31
o x5(1P) 1.13
O<TM.<231 " More statistics are needed!  ves) 110
0<T/T,<2.31 X5(2P) 0.83
Y (35) 0.75

Center points: T/T_=1.13 and T/T_=1.13

7 g
7 b
@ N 0.8
N 0.8 +
+ N S. Digal, P. Petreczky, and H. Satz,
52 = Phys. Rev. D 64, 094015 (2001)
; 0.6 = 0.6
2
S 0.4 o 04
0.2 0.2
o 1 1 1 1
. 0 0.5 1 15 2
T/T,
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Summary and Outlook

e Measured Y(1S+2S+3S)—e*e™ at Vs=200 GeV, |y|<0.5

—p+p (from L=7.9 pb")

_ d+Au (from L ~32 nb'1) ; B(nS) x o(nS) = 114 + 38 23 pb
 Follows Binary Scaling

Rgy = 0.78 £ 0.28(stat) = 0.20(sys)|

— Au+Au (from £~ 0.3 nb-1)
- Y observed in heavy ion collisions

R (0—60%) =0.78 £ 0.32(stat) = 0.22(sys, Au + Au) £ 0.09(sys, p+ p)

R (0—10%) =0.63 £ 0.44(stat) £ 0.29(sys, Au+ Au) £0.07(sys, p+ p)

« Addition of ~20 pb-! more p+p statistics from 2009 and
1.4 nb-" more Au+Au statistics from 2010

R. Reed - Hard Probes 2010 18
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o Measuring Y in Au+Au: Centrality

: — Data
1 ] ——— Simulation
10 = ——— Candidate RefMult
- ——— Triggered RefMult
102
10° =
104;{ 0-60% —
- R—p
_III|IIII|IIII|IIII||I.III|IIII|IIII
0 100 200 300 400 500 600 700 800
refMult

Glauber Model calculation allows us to
calculate both refMult versus centrality and
number of binary collisions (N,;,)

refMult — Charged particle multiplicity

R. Reed - Hard Probes 2010

/
f ™, l'l I'||
-" An ‘-. T s
| .Ill i] III. I||
\

Data = minimum bias collisions

Trigger = Y triggered event with no
event selection

Candidate = events with 2 matched
tracks with a high probability of being
an electron

20



