Vector-meson production
in STAR and PHENIX

Maxim Naglis

LAWRENCE BERKELEY NATIONAL LABORATORY

S

rreeeer

/\ |
n

BERKELEY LAB




~More than 10% of bulk meson production in HI collisions.Z
&
-Lifetime comparable to QGP. z
=4
=

-Vector mesons (p, w, @, J/U, ¥’ and Y) have dilepton decay %

channels - bring information about medium properties
directly to the detector .

-Light vector mesons and low-mass continuum: sensitive
to chiral symmetry restoration that will appear as mass
shifts, broadening or excess yield.

-]/ suppression due to the color screening of the
binding potential —» classic QGP formation signature.
T. Matsui, H. Satz, Phys. Lett. B178, 416 (1986).

-Sequential disappearance of states -» QGP temperature
— T and binding energy determine suppression
- model dependent

A. Mocsy and P. Petreczky PRD 77 014501 (2008)
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Possible modifications
chiral symmetry restoration
continuum enhancement
L\ modification of vector mesons

" thermal radiation
\ charm modification
exotic bound states

suppression/

enhancement
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PHENIX: low mass dileptons in p+p

PLB 670, 313 (2009)

Analysis:

- . 10_3 o = 10_3 —T I - yee — > 88 3
» Reconstruct mass and p_ of e’e” pairs p+p at\'s = 200 GeV . o
_ _ o * DATA e
* |dentify and reject conversion in the detector | JY o T oA
terial 10 Iyl <0.35 10 ~--pree —bb > ee (PYTHIA) E
materia § P, >02GeVic o o seegles == DY ee (PYTHIA)

— > 86 BTEE  m=mSUM

» Subtract combinatorial background

* Apply efficiency correction

» Subtract additional correlated background
» Compare with known hadronic sources
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1/N,_,, dN/dm,, (c*GeV) IN PHENIX ACCEPTANCE
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see for details : PRC 79, 81 034911 (2010)

dN/dm_, (c?/GeV) IN PHENIX ACCEPTANCE
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- ~Inclusive mass spectrum of e+e- pairs B
- measured in the mass range 0-8 GeV/c? . \ §
S 1 —
> Understood well in terms of: HRN v N A S By
3 - hadronic cocktail at low masses L= S T ~|

- heavy flavor + DY at high masses 5 P " BABERRRRRE
3 X 15 3
> Measurements in p+p is a baseline for % 1
- Au+Au E 0.5




PHENIX: low mass dileptons in Au+Au
PRC 79, 81 034911(2010)

> Inclusive mass spectrum of e+e- pairs

LLI
) Q R . . — _
measured in the mass range 0-4.5 GeV/c?. Z'° & min. bias Au+Au\ s, = 200 GeV
| E - o DATA 70 - yee —— Jly - ee
1 L 3
| : : . r <035 e — yee wemia AfY =5 0€
> Compared with the various hadronic SRR _n ..... oE > ee (PYTHIA)
| < pS>0.2Gevic— W —vee
sources of e+e- pairs. Cocktail of the > pree ——sum ;
- R 000 ot cc — ee (random correlation)|
sources is based on 1°/ n spectra measuredm 10° ooeedwee b BYTHIA) :
by PHENIX. z | TTé-eedmee Dy ee (PYTHIA)
z
. 5107
> Huge excess of the measured yield of 3
~ e+e- pairs over the expected hadronic L. .
- contributions by a factor: £10
‘ ke
4.7+/- 0.4(stat.)+/-1.5(syst.)+/-0.9(model) 2
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> Characteristic properties: R T AN

| - Enhancement down to very low masses o7 @ i/ | )

- Enhancement concentrated in central R ’
collisions

- Enhancement is mostly at low p_

- No enhancement in the intermediate
mass region

Data/Cocktail
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With installation of the ToF barrel (72% y2009, Es STAR Preliminary
100% y2010) STAR got an enormous asset to E dE/dx vs p from TPC
its dilepton program! <’
E a
« TOF: e PID for pT < 3 GeV/c ©
 High electron purity: 99%
- Efficiency = than 60% (std. cuts) e ———
E{ p+p @\'s =200 GeV STAR preliminary |_1/ B_-' 1 <0.03
© 10° LiZer. L e koviem) |
= 107 M Events e data Do n
— L
S 102k cocktail STAR dN/dy
E E l'.l: 0.5 1 1.5 2 25 3
S 10 = p (GeV/c)
il Analysis of Au+Au
data is ongoing!
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0 0.5 1 1.5 2 2.5 3 3.5

| M,.. (GeV/c?) |
04/14/11 see Lijuan Ruan HP2010 talk 5
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dN/dm,__ [c%GeV] IN PHENIX ACCEPTANCE
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min. bias Au+Au at\(s =200 GeV
. DATA
cocktail + random cc: 9.5fm

total
vacuum p (RR+HH: 1fm)

in-medium p (RR+HH: 1fm)
dropping p (RR+HH: 1fm)

collisional broadening (EB+WC: 95fm)

= in-medium p (KD+IZ: 3fm)
e collnsmnal broademng + dropplng p (EB+WC 9. Sfm)
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All models and groups that
successfully described the
SPS data fail in describing
the PHENIX results

see for details : PRC 79, 81 034911 (2010)



High luminosity measurements of J/W yields over wide rapidity range from p+p collisions.
- Good agreement with previously published results. Baseline for HI data.

106 = _ x10°
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Final result coming that combines run-6 and run-8 are expected soon.
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- PHENIX: J/W feed-down from ) and y' (p+p) -

‘ Raw spectrum, N‘W=4145 ‘ 1" ndf 75.88 /63
- L LI —— | LA B N B B B 1} E Prob 0.128
$ | Mass=0,472+0.012 GeV/c?® 1 4081 3 F 7 ;
3 =0 NDF= =22 ;-101_ PHENIX PRELIMINARY alobal errors = 10% |
2200 [l g ; %.1‘9i0‘5i0'2% h'j:: - \E=2ﬂﬂ i Ll-'l<0.35
: \\\ 8 F N3 & pip > Iy
8 150 i 10} @ - T, - pip oY’
s I F i S
g ot \L i I 3 I'E PH ENIX |
E 1oor \xﬁ\ i 2 g* + PRELIMINARY |
g oy : e “ - |
F 50 [‘ r,*%é‘ F ey b ﬁ:‘}g-fz_ [*] Etl
C * / \ abaa, g - o . L l = ?-., = *
T E 55 2 25 3 35 4 45 s ? B

3 Mass(e*e’y)-Mass(e*e’) [GeV/c?] Mass e'¢’ [GeVic] =) 10° = #

s &~ E

- Feed-down x —J/W: ~58 [ J’ c+:

- PHENIX World avg.* Lattice** s

| <42%(90% CL)  30+/-8.0%  25+-5.0%

006" @ PHENIX
b .05 < HERA- Vs = 41.6GeV
A CDF\/f = 1.8Te

Feed-down Y'—J/V¥:

W —reedcq:'
d
=
=

- PHENIX World avg.* Lattice** Soas- <0.38 90% CL
- 8.6+/-25%  8.1+/-0.3% 8.0+/-2.0% < | >0z ol

Q ;,:\""’M:—o*)ofo - A 2
- No significant energy or p_ dependence of the W'/ J/y ratio has T 2 q

- s o B
pT[GeV/cﬂ

HERA-B: Eur. Phys. J. C49, 545 (2007)
*Faccioli at aII, JHEP 08101004, 2008 CDF: PRL 793 ) (1997)

** Phys.Rev.D64:094015

been observed. Data is consistent with CDF and HERA-B



counts / (40 MeV/c?)

counts / (50 MeV/c?)
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STAR: ]J/W production in p+p and Cu+Cu at high-p_

PRC80, 041902(R), 2009

30 -

(a) 200 GeV p+p
5<pr<14 GeVic

Jhy—ete
— unlike-sign
— like-sign

. —— simulation

15— (b) 200 GeV Cu+Cu

5 <pr<B GeVic

| 2005 J‘L .
5
}, -
0 = 1 | 1 | 1 | 1 1
26 2.8 3 3.2 34 36

Minv(ee) (GeV/c?)

Counts/(30 MeV/c?)

| p+p 200GeV like-si
-4.0<pT<12.0 GeVi/c ~#- unilke-sign
100_— +__like-sign
i gféw;z?zﬂs STAR Preliminary
80
60 |
- 2009 here: tight
i cuts for
40 correlation
i study
20|
# i 1 Iy l-:--l-l"-"'d-: - BILE il d'-ﬂ m
9.2 24 26 28 3 32 34 36 38 4

M, (GeVic)
e Steady improvements due to

higher L and improved trigger
e L ow material budget run

e Expect spectra for 2009 data
soon



STAR: constraining bottom contribution

(1/Nypy) dNcr/dAG .

STAR, PRC8§0,

257 200 GeVp+p b’ 5Gevic
,| PYTHIAB8.108 Py >0.5GeVic
- —— Prompt Jiy
—mm B+ X
1.5 —— Sum

2009

04F02( R),

1
0.5
. % i ._ .‘-_
0— . ! . i | I ' '
-1 0 1T 2 3 4
1I m r W .:-II !IIIIIII
9 4_n~:p; T80 2305 BO=pl"<B0 X mal-3d9 B0p! V<120 2019
14l 0-5=p2 1 5fos5=<p™ ] 3'_”‘5{""
STAR Prefimirars PYTHIA
Prompt Jiy 25

B
N —

dy'g

-:;m | dMidi{A0) _

[F---B— Jiy

Previous result: |

* No significant near side
JIy-hadron azimuthal
angle correlation

e Correlation show low B
contribution (13 £ 5) %

Run 9:
¢ Higher statistics
e Divide into 3 pr bins




STAR: constraining bottom contribution

(B— JAp)(inclusive J/)
©o o o o
w h Iul.ll LI m

=
N

o
-

- -e- STAR run9 JAp-h correlation, p+p 200GeV
- = STAR run5&6 JAp-h corrlation, p+p 200GeV
- —— UA1 J/Ap-h correlation, p+p 630GeV

-CMS B life time, p+p 7TeV
| - lyl<1.2
—s 1.2<lyl<1.6

- —-—1.6<lyl<2.4

-_ STAR Preliminary

DO u impact parameter, p+p 1.8TeV
CDF B life time, p+p 1.96TeV

——

2 3 4 5 6 7 8 9 10 11 12

P, (GeV/c)

— L L L L
o : Away Side
2_ « JAp trigger (run5&6), p_(J/p)>5 GeV/c |
=°10F = J/p trigger (run9), 4<p_ (Jhp)<6 GeV/c=
© - o hadron trigger, 4<p (trlgger)<6 GeV/c ]
S STAR Prelzmmary—
Z 41 |
AP . [ = _
: o :
| LI i
) 1 |
11
107 [ 1 7
0O 05 1 15 2 25 3

p?_ssociate (G eV/c)

- Old and new results are in agreement
- No significant beam energy dependence
- Away side: Consistent with h-h correlation

04/14/11
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% 0.8 — ]
= B ]
=5 06— —
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n:“ B s o
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| ~  Global Scale Uncertainty +8.5% i
0.2|— t.'} =
b T T T T T T

1= :
0.8l ]
& - ]
u B TP -

o5 -
0.4|— Centrality 0-20%/60-88% ]
| Global Scale Uncertainty +8.2% ]
B c il
0.2 [y L A | L l) ]

2 1 0 2

~ PHENIX, arXiv:1010.1246 [nucl-ex]

- PHENIX: J/W production in d+Au _

Factor of 30 increase in statistics in year
2008 (80 nb*) compared to year 2003
(2.74 nb?)

1 dNy"/dy

U N g > ANTE [ dy

coll

020 / < No-zma)

0-20°% v coll
R{T‘

. Nﬁﬂ—ﬂﬂ%/<Nﬁﬂ—Eﬂ“f.>

inv coll

» Rapidity dependence:
Rcp ~ 1 at negative rapidity
At positive rapidity, Rcp < 1
and decreases in most central
collisions.

> EPS09 and O reaicun (red line) does

not describe rapidity dependence
 Gluon saturation (green line) |
describes data only at forward



- PHENIX: J/W production in d+Au _

arXiv:1010.1246
g [
5 i —— d+Aur;
E 1-__-""'--.._._ — = d+AuA(r)
- %
<< -
0.8_ \
0.6_—
- 0-20%
0.4 N\
» 20-40% \\ a)
wol- 40-60% N
B 60-88%
0 e o4 9.5 % 5 f 5 0B
0 2 4 6 8 10
1 ry (fm)
&1.2_
(1l - —e— Jyl2<y<24 7
1.1
- —m— Jy-05<y<05
1

;_%ﬁ Jy-22<y<-1.2
09 E—
0.8 f—
0.72
0.6 f—
0-52_ Exponential

o.aF .
o/

-
0.3
:L'.I | 1 / L I L1 11 | 1 I |

-=-=-=- Linear Case

— — Quadratic Case

Case

03 04 05 06 07 08 09 1 11 12

Ry, (0-100%)

Test dependence of nuclear effects
on the density weighted longitudinal
thickness through the gold nucleus.

Exponential : M (rp) = e—aA(rT)
Linear : M (r7) = 1.0 — aA(r7)
Quadratic : M (rr) = 1.0 — aA(rr)

At forward rapidity data do not favor linear
and exponential dependences

At mid and backward rapidities — not enough
discriminating power |



PHENIX: Y(1S5+2S+3S) production in p+p

_;_\5 L TN +:$_7‘ PTTTT T T T T T T me Total Sum +j._‘ PTTTTTTTTTTTT s Total Sum
v O PH: ENIX PRELIMINARY = m—Drell Yan(Pythia) _*5. s Drell Yan(Pythia)

i pp bl<03s Ns=200Gev F " RUNBpp | = G e, < 10 RUNGPP | == oren oty
8; - correlated B South Arpy = Upsllon18+28+35, North Arm L=== Upsilon(1s+25+35) -
6: ’\\\///* -Z-2l<v.<-1-2 ~— 12 <y<22 |

e B ore-van PH><ENIX Preliminary PH-<ENIX Preliminary -
44 B Y (1s+25435)  10; 10 .
20 H .
0; | g |

-2:|TT 1; ol 1%
6 7 8§ 9 10 M 12 13 14 15 A 2 S "
e mvarlant ass [GeV/. , Hu invariant mass[Ge whyin rlant mass[GeVic?]
.0.35° 2"y 35 22<y<-1.2 12<y<2§
S ——~—
:‘Q | PHTENX PRELIMINARY yiotatcor = 10% S [ Voui NLO CEM GRVI8HO
B s
= - K & 10" —— Vogt NLO CEM MRST *
B \s =200 GeV ~—¥— STAR preliminary
S - e N H ENIX prelimi
b>~ Y(15+28+3S) C.l":ib | —®— PH  ENIX preliminary
4i
< “ * S 17 Y(1S+28+3S)
L - :
L. ‘Q L
21 $ > T
1§ O
I | | | ! | = 10 =
0 L L1 L1 T T T | 5 ) L1 L1
3 -2 1 0 1 2 3 X E
rapidity T
R L
. dO'T +4
Total cross section: B—— = 1147 pb ) 47 A L |?
ly|<0.35 10’ 10

04/14/11 Ns [GeV]



STAR: Y(1S+25+3S) production in p+p

Phys. Rev. D 82 (2010) 12004

140 ¢
130 v

1103

s * STAR, |y|<0.5
> B
% : F:+p,\l§=_200 GeV DN+- - 2\IN,,N_.
T 1200 ' —ee NLO pQCD do/dy
mﬁ B o CEM
% 100; | CSM |
o - = (0 =
E 30__ Iﬁ:&r -I:E‘:b _
- - EIEE-‘ IiPl:l E
~ 60— mal I : M n
40 — Ijl:ll:|D -"..' .‘|_IT 'u..“ [:[‘:hD _
B o “, O ]
B =l 0
20— et I NN 8 o .
L O = A "--.‘.. ’-.,l‘j _
NS nt i N
_| | | I T | | 11 1 | 11 1 | I I | | |I L1 1 | L1 11 | |
3 -2 -1 0 1 2 3

Z B(nS) x o(nS) = 114 + 38 723 pb

n=1

(UDY +0b5)

yee

=38+24 pb

|¥|<0.5, 8<m,, <11 GeV/c

90—~

o

80

1708
160+~

50 v

ee

202

=]

0 >

10”

Y(1S+2S+3S)
w STAR, p+p
® CFS, p+tA

W E605, p+A
A CCOR, pt+p
¥ R209, p+p

O R806, p+p
0O UA1, p+p
A CDF, p+p

Phys. Rev. D 82 (2010) 1]

— NLO CEM., MRST HO,
m=4.75 GeV/c?, m/u=1

2004

3

STAR 2006 Vs=200 GeV p+p Y(1S+2S+3S)—e*e cross
section consistent with pQCD and world data trend

04/14/11
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PHENIX: Y(1S+2S+3S) production in d+Au

10?

<f T T
e

PTTT T e Total Sum
=mmmm Drell Yan{Pythia)

mmmm Open Bottom(Pythia)
RunSdAu Open Charm(Pythia)
Upsilon(15+2S+3S)
North Arm 12<y<22

PH-<ENIX Preliminary

4T

105 =

1e

?T L L ‘ L L L 1 ‘ 1
4 5 6 7 8 9 10 11
Wy invariant mass[GeV/c?]

47 I I o g v aramsr | W i e | e e ]

N —e— Y(1S+2S+3S) - ', ly| €[1.2,2.2] ]
2 y>0: d(Deuteron) going side __|

C y<0: Au(Gold) going side _
o =
o =

- Run8dAu ]
6 — —

- \/S,, = 200 GeV 9
4 I —-\\\;"’_‘ 1

B PH-~ENIX .
2[— Preliminary —

- ! : + 5.§5°A Global scale uncenaiqty { ]
"3 2 - 0 1 2 3

y

11

= O
+i L
- Fo—

mmmm Open Bottom(Pythia)
Run8dAU Open Charm(Pythia)
102 Upsilon(15+28+38S)
North Arm 12<y<22

R_,[1.2,2.2] = 0.53+/-0.20(stat)+/-0.16(sys)
R,,[-2.2,-1.2] = 0.84+/-0.34(stat)+/-0.20(sys)

" | e Total Sum
= Drell Yan(Pythia)

PH-<ENIX Preliminary

- T

105 E
1=
jT 1 ‘ 1 Il Il Il ‘ Il
4 5 6 7 8 9 10 11
p*u invariant mass[GeV/c?]
1_6 C T T T ]
' Run8dAu/Ru n6pp
14— \/7 - —&— Y(1S+2S+3S) - u'y, |yl [1.2,2. 2[
C = 200 GeV
12— y>0: d(Deuteron) going side |
C I y<0: Au(Gold) going side 3
1_ —
08— —
06— + —
04— . .
- *11% Global Uncertainty .
02— _‘\\7"— —
= | PH-<ENIX Prellmlnary .
0 1 L L L 1 L L L
-3 -2 1 0

‘<

@

16



BRxdaldy"**" (nb)

STAR: Y(1S+2S+3S) production in d+Au

arXiv:0907.4538

I|III|I‘-II|III|III|III:
——unlike - like 1

ly|<0.5
+ Integrated all P, :

L

7STAR Preliminary —:

s0f

H’Jr +++ ++
_--m++ .............. + + +
: | 1 1 | I 1 1 1 | 1 1 1 I 11 1
6 8 1 0 1 2 14 1 6 18
M., {Ga\ﬂc )
arXiv:0907.4538
[ ——— STAR Run8 d+Au s, =200 GeV |y|<0.5 §4OU
——we—— anti-shadowing(EKS98)+no absoption, R. Vogt 5350
[ ——— Raw Counts 5300
o s d*Au200Gev E
L STAR Preliminary {°°° &
C & %5 1 3
o , —2003
- . g
] . =
- K . E15c|
@ - ]
. —100
— .i‘ ... E
- . 50
_‘_‘_ufl | Ll 1 1 L L L L | L L L L 1 1 Ll |Ik" :0
3 -2 -1 0 1 2 3

Rapidity

Y(1S+2S+3S)+DY+bb raw yield
(7<m [GeV/c?]<11) = 172 + 20 (stat.)

Strong signal (80)
do TS +25+35)

dy ’y=()

(O-DY +6b5)

BR X (5 = 35 + 4(stat.) £ 5(sys.) nb

o= 10%
|¥|<0.5,7<m,,<11 GeV/c

Nuclear modification factor at midrapidity:

R, =0.78 £0.28(stat) £ 0.20(sys)
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PHENIX: Y(1S+2S+3S) production in Au+Au

2 10° =* PHENIX preliminary
E == Au + Au at \JS_NH=200 GeV
- == * oe
102 == —— e'e* + e
E $ O e'e mixed
10
jEE=E gt
i 3N +
1 = —— —h—
; _qj__q]_
.1 L1 1 1 | | T I | | L1 1 1 | L1 1 1 | L1 11 | 11 10 | L1 11l rdJTI l
104 5 6 7 8 9 10 11 12
m,, (GeVic?)

.0.35 <y < 0.35
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0.012

0.01

Probability

0.008

0.006

0.004]

0.002H

PHENIX preliminary

R, <0.64at90%CL

I

_||||||||||||
% 02 04 06 038

| |
1 12 14 16 138

2

R, for m, [8.5,11.5] in (GeVic?)

R, [8.5,11.5] < 0.64 at 90% C.L.



STAR: Y(1S+2S+3S) production in Au+Au

£ . s, , o0, Year 2007
§80— Z:ﬂégr:t:::?w e E 50;%3\\?:1.9 Preliminary 0:;% C:m:a,e:y 8<m<11 GeV/C2
60 + is\?aR Preliminary f o0 l
: 8 0 |: 0-60%
“r o 4.60 significance
" ot . 95 Signal counts
: o |ie 5 i P P
: i Iﬂ LT+ 1.11x10° events
W6 T8 0 iz 4 de '104_"'lils'"lzla"'1|o"'|1|2"'1|4'"15
Me... (GeVic?) M... (GeVic?)
. . o 0-10%
gl oA S " Siemen | 3.00 significance
3+ 40 + * STAR Preliminary %40; STAR Preliminary 47 Signal COuntS
o STAR Preliminary ; 30; is\\TqR Preliminary 1 78X1 08 events
20 > 200 |
: : +
: oo |-+—'Til. g Includes Y, Drell-
10[ - - S SAS
: oeyTe 4 —=="==— Yan + bb
04T 10:| f$'||\ L ||| Ly |,| | L
4 6 8§ 10 12 14 16

M... (GeVic?) 19



STAR: Y(1S+2S5+3S) production in Au+Au
How solid is the Y(1S+2S5+3S) signal in 0-60% centrality?

=1}
=]

STAR Preliminary Raw yield of 0 is many sigma

w 60 o
= E Force Y 2 420
= = Au+Au > 2 -
o [ .
S so- vyield to \/$=200 GeV = away from minimum x
& 0-60% Centrality =
. SO o ly_.1<0.5 ~ 100
£ 40 e N, -Zi'EIN"N“
& & —— Y + b-b + DY, Fit
@ r R ] e Int;egral of Fit 80
= 30F e B LD
= o
201 60
10 | a0 STAR Preliminary
E A S N g | i j ™ i | - 0-60% Centrality
- ] ly_|<0.5
0 e . e 2 20— el
- | 1 .l ; - [ 16 contour
- ] i I 2c contour
-1 04 I : : - 1 0 : : ; 1|2 : i : 1|4 , . . 1 E 1 1 1 1 I |l 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
R % 5 10 15 20 25 30
M oM Drell-Yan+b-b raw yield

Y yield determined by:
Y(8.5<m<11 GeV/c2)=N_-2VN_N - (DY +(bb)

assumi_ng Nbin
0-60%: 64+16(stat)£25(sys) scaling
0-10%: 21x11(stat) £ 11(sys)

R,,(0-60)=0.78+0.32(stat)£0.22( sys,AutAu)=0.09 (sys,p+p)
R,,(0-10)=0.63+0.44(stat)£0.29(sys,Au+Au)=0.07 (sys,p+p)
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My apologies for not showing many other exiting results.

eLow mass vector mesons
~ « PHENIX: Low mass e+e- pair enhancement in Au+Au
 STAR: Similar analysis is ongoing. Stay tuned.

*J/y
~ « PHENIX:
* High statistic measurement in p+p: spectra.
» ¥ and x_feed-down on p+p

- High statistic measurement in d+Au: R |

« STAR:
* High statistic p+p data-sample is being analyzed. Spectra soon.
.y * B-meson feed-down in p+p through J/y-h correlations |

 PHENIX, STAR:

. cross-section measured in p+p, R, R

, Rep

u

04/14/Many analyses are ongoing and results being finalized
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Relativistic Heavy Ion Collider (RHIC)

circumference (3.834 km)

counter-rotating beams of ions from p to Au

species (p+p, d+Au, Cu+Cu, Au+Au)

max center-of-mass energy (200, 500) GeV

23



2010 PHENIX Detector Central Arms: hadrons, photons, electrons;
@ -035< nn <£0.35;
¥ @ p. > 0.2GeV/c;

@ A¢p = w(2arms x w/2);
@ charged particle tracking analysis using
DC and PC.
Electron identification based on:

@ Ring Imaging Cerenkov detector (RICH);
@ Electromagnetic Calorimeter (EMCal).

¥Yyor =uwe'L

West Beam View East Forward rapidity arms: muons;

[ Central Magnet o 1-2 S |n| S 2-4;
@ p, >1.0GeV/c

@ A¢p = 2w
B @ u-Magnets and p-Identifier steel absorb

i Mu Sy M . .

T hadrons, m-rejection ~ 250:1

@ p-Tracker reconstructs trajectories and
L Side View

ZDC South
o

determines momentum.

18.5m= 60 ft



STAR Detector

2010

MRPC ToF

EMC
Barrel
EMC End

Cap

HLT STAR Detector

04/14/11

TPC
-1.8<n<1.8, 211 in azimuth
Charged particle tracking.
PID via ionization energy
loss measurements (dE/dx).

BEMC
-1.0<n<1.0, 211 in azimuth
Electron PID via E/p
measurement.

High-energy tower trigger.

ToF
-0.9<n<0.9, 21 in azimuth
(72% y2009, 100% y2010)
Timing resolution: ~100 ps
PID: /K up to 1.6 GeV/c
(re+K)/proton up to 3 GeV/c
25



STAR: J/W spectra in p+p

ptp [ ] Cu+Cu ,
(c) L P Ps00e o7 Color singlet model: direct NNLO*

—
Q

Ei” o QurCu 0-20% @ still miss the high p; part.
e —direct LO CS+CO % P. Artoisenet et al., Phys. Rev.
10% & TR 107 £ ett. 101, 152001 (2008), and
041902(R), 2009" < J.P. Lansberg private
< 10°® _g- communication.

1

LO CS+CO: better agreement with
the measurements, leave little room
for higher charmonium states and B
feeddown.
G. C. Nayak, M. X. Liu, and F.

: Cooper, Phys. Rev. D68,
| —] 034003 (2003), and private

ITI I'I | L 1 =
678 9101112131410 communication.
P, (GeV/c)

—

:l
=5
=

[.(2/A29)] (Ap

BxEd’c/dp” [nb/(GeV/c))]
=) o
I ()
| |

—
<
tn
|
—
<
=

—_

<

53]
U'l

Expect spectra for 2009 data soon
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