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Relativistic Heavy lon Collider

RHIC site in BNL on Long Island, USA

weooy T R

Colliding systems:
pT+pT, d+Au, Cu+Cu, Au+Au

Energies

Vs = 20, 62, 130, 200GeV

[N jaroslav.bielcik @fjfi.cvut.cz

RHIC has been

exploring nuclear matter
at extreme conditions
over the last few years

Lattice QCD predicts a phase
transition from hadronic matter
to a deconfined state, the
Quark-Gluon Plasma




Probing of Dense Matter with jets

p+p Collision Au+Au Collision
« nuclear modification factor R :
Yield (A+ A)
R —
P = CeTd (p+ p) < (N o)
1T

Average number of NN collisions in AA collision

* No “Effect” of nuclear matter:
| % eading particl | cadingpartide R, o = 1 at higher momenta where

Jet t .
JQV; hard processes dominate
|

e Suppression: Ry, < 1
STAR 4
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quark or gluon

quark or gluon

e Partons interact with medium
gluon radiation/energy loss

» measuring high-p; particles in
Au+Au vs. p+p to extract the
properties of medium




Hadron suppression in central Au+Au

1-8:_ [l At ap°
- © p+p
165 e ¥ o
1.4rC {I% ¥ Kg
n Wb g Kaon w/ jet conversion
NG 1.2 - T_ [ e Kaon w/o jet conversion|
?\I <J:: 1_ [] :
52,
y 0.8¢
0.6F it H
oL | | | | | |
0 2 4 6 8 10 12
STAR QM09 pT(G eV/ C)
Nucl.Phys.A830,701C(2009)
| -
STAR

* Hadron yields:
strongly suppressed
in central Au+Au at 200 GeV

- Large energy loss of light partons
In the formed nuclear matter

Energy loss depends on
properties of medium
(gluon densities, size)

properties of “probe”
(color charge, mass)
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Hadron suppression in central Au+Au

1 .8 ] & K++ﬂ_ 4 pﬂ _

160 | <P
TEOOANE ¥ KK « Color charge dependence: g /q
1.4rC ﬁ ¥ Kg (CA/C=9/4)
B b Kaon w/ jet conversion
X S 1.20 -}, " Kaonwiojetconversion , )0ns loose more energy than quarks
<<
O -u:': 0 8:— * At high-p; protons are produced mainly
o - from gluon jets
0.61 H
0 43_ LAy H T <Athigh-p;pions are produced mainly
T A i) ﬁ‘ ' @"""@ from quark jets
0 i STAIIQ pre||r|n|nary| | | | => Expected Ran(9->p) < Raa(9->7)
0 2 4 6 8 10 12
STAR QM09 pT(G eV/ C)

Nucl.Phys.A830,701C(2009)
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Heavy gquarks as a probe

Radiative energy loss

e p+p data:

— baseline of heavy ion measurements 317 oadcome light
— test of pQCD calculations N, ﬁm\
agl ©
E

* Due to their large mass heavy quarks

are primarily produced by gluon fusion in :
early stage of collision ol Hortoicrros o [gim A=
— production rates calculable by pQCD T e 7
M. Gyulassy and Z. Lin, PRC 51, 2177 (1995)

RERRRY i t .l Prys AT 2007 a0

o8l i
* heavy ion data: NN

s 9%% i

 Studying energy loss of heavy quarks $r% \ \“
— independent way to extract properties i
of the medium

Py (GeV)

S'sTan
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Open heavy flavor ;

Direct: reconstruction of all decay products \//'
D° 5K 7z",D° > K"z, \/B’O |
BR.=3.80+£0.07% [

Indirect: charm and beauty via electrons

c —> e"+anything (B.R.:9.6%) _

b — e* + anything (B.R.: 10.9%) g

iIssue of photonic background 0o
charm (and beauty) via muons s

c — u+ + anything (B.R.: 9.5%) \

r

_t

.ﬁ. R 8
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Direct D-meson reconstruction at STAR

| I I I I | I I I I I I I I | I 1 1=— 6 _Dﬂ-'-Eﬁ s K 1 p < 3 3 Gevfc
> || -
- DO d+au\s,=200GeV minbias AutAu 200 GeV 2 | o Rowmting« LinearBackorouna
= Lo ] Rotating Background Subtracted
3t (a) * 3 :

— D'(D%) - Kn s L Rotating Sackarour ]
- — Gaussian+Linear t N

| I] <3 GeV/e M : Gaussian Fit :
| i<t % af ¥ .

¢ " #SIIN ~47

Counts (x 10%(10 MeV/c?))

2 ‘S #+ 2 Tndl 5935768 |
% ++ Yield 2409 0.49% 3 - —
ly|<1 w o + o Soos=oonost | - Cu+Cu minbias
< # ‘ S ol af
> p . +0. — ]
1E pT<3Ge V/c 8 % P5  -45.2572:0.23955 | E+ + S = 200 GeV
I I rs ] 1 :_ _:
0 (I[: 0 [ P ore -l 4Pl [0 ST Fak oo 157 4H 7 . q) ¢ . = &
 Phys. Rev. Lett. 9|j (2005) | STAR arXiv:0805.0364 | ' 7J.Phys.G35:104112,(2008) |
1 -8 1 g 1:7 I I I I 1:8 I I I I 1:9 | I I | é | | -1 | | Ll Ll | Ll Isl-rIAIRI PrF!"I.r.I".I.ﬂrI)' L1 I_
M (K7) (GeV/c?) Kr invariant mass (GeV) s 18 188 19 1es 2

K 7 Invariant Mass (GeV/c?)

e Kr invariant mass distribution in d+Au, Au+Au minbias, Cu+Cu
minbias at 200 GeV collisions

* No displaced vertex used for open heavy flavor
STAR
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Measurement of charm STAR

EE‘-"-. L | LI | L | 1T 11 | L |
. 107 et ¥ D in AutAu [«10'] 3
D F cotenen g D iaanbzd] 1 STAR charm measurement:
{5 105 I e: in Au+Au minhias N
T ~ B e in AutAu ceniral 12% [=5]
a [ --- Power-Law Aot in Awd An minhias —] .
'U|_ __ i :;*En AwdAu central 12% [=5] __ ¢ DO In d+Au1 AU+AU’ CU+CU ZOOGeV
_g- B ""‘:_h_ ¥ O et ind+Au ] .
g P O etinpep 71 e« low p; muon in Au+Au 200GeV
E 10| 3% _
- L, .., ]
o~ A cvstematic Fr : :
> __%’w._* z:f- SsemadeLeer—— 1 e non-photonic electrons in p+p, d+Au,
S B.om 1  cu+Cu, Au+Au 200GeV
Z L SRy
n_.lu = I.. I- 3 ) ]
~10°3=. oy W 4 ¢ 90% of charm total kinematic
= ..'*""?}'q)_o;"'-,. e - range covered
- [;][5; {:}"':L. * f ]
B e J:}],,D”" " .
7 B-.., K- _
107F B, T
- STAR arXiv:0805.0364 I ﬂl_
0 1 2 3 4 5

P, (GeVic)

STAR 10
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Measurement of charm PHENIX

_203

Total Heavy Flavor
A L LR I IR L I

freropreT
PP (67 + €2 + X al\'8=200 GeV (3)3

» PHENIX data
FONLL(total)
FONLL(c — e)
FONLL(b — €)
FONLL(b —» c — e)

-

Il LI IIIIIII| L1 IIIIIII| IIIIIIII IIIIII| (W]

IIIIIIHTHﬂH-U-H-Ul |||I|'|T| TTTIT IIIIIII| TTT

| | | [ S
3 —]
%' 25 (b)=
E 2 i-é.*_.g [ + [ _;
218 hﬁw B T
= E
g, ] :
05 o . —
0 1 2 3 4 5 6 7 ] a 10
p. (GeV/e)
Phys. Rev. Lett. 97, 252002 (2006)
| -
STAR

E d’s/dp® (mb GeV3c?)

—

DATA/FONLL

Open Heavy Flavor: Charmonium Subtracted

10" UL S I L DL B B BN IR
10 p+p— (6" + €)/2 + Xatr\s=200 Gev (@)
10
» PHENIX data

10" FONLL(total)

B —— FONLL(c — e)
il FONLL(b — e)
10° L e, e - FONLL(b > c — e)

<
N
=]

*New study takes J/y— e* contribution into account

PHENIX QMO09: Nucl.Phys.A830:765C(2009)
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Cross Section (Gct) [mb]

Open Charm Cross-section

2 "
E g;:z gu-TCu STAR Au+Au Central STAR .
1.8 reliminary STAR Preliminary DO, e|eC'[I‘0nS
16 - ® PRL 94(2005) 062301
- DO, muons
141 STAR d+Au + + arXiv:0805.0364
1.2:_ | NLO Upper Bound PHENIX
B Single electrons
E PHENIX p+p (2003) STAR Au+Au MinBias PRL 97(2006) 252002
0.8— STAR Preliminary EleCtrOI’] palrs
0.6~ @ PHENIX p+p (2005) BrHENIX Aushu 44t ?’IBS?% g é%%é?flt? 200 (model)
0.4~ NLO Prediction
0.2 NLO Lower Bound
0 -I I L1 I 1 1 L1 1 111 I L 1 1 L1 111 I

10 10° 10°
Number of Binary Collisions

Large discrepancy between extracted total cross-section from STAR and
PHENIX

Large theoretical uncertainties
STAR 12

-
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Suppression of

STAR, PRL 98 (2007) 192301

‘\l‘ T T T | T T T | T T T | T T T | T T T | T
S ¢ Au+Au 0-5% (x1000)
> . v Au*Au 10-40% (x100)
Q i +  Au+Au 40-80% (x10)
5 102 W d+Au
o~ ud] = p+p (right axis)
8 i
——
& E
© 10

L 3

1IN, 1/27 p
=
&

-
o
&

scaled FONLLD —» e T
scaled FONLLB — e ‘?
scaled FONLL (D+B) - e

-

o
L
=)

.......

non-photonic electrons

STAR, PRL 98 (2007) 192301
2 I | ||:| STAR hadrons pT|>6 GeVic | ]
............ DVGL Rad dN,/dy = 1000

——— BDMPS c+b §= 14 GeV?/fm
— DGLV Rad+EL

van Hees Elastic
-------- BDMPS charm
Collisional dissociation

-
o
R

-
o
A

-
o
do

g2 L
107 2 4 6 8 10
P, (GeVic)

=
&
(¢ ,.A2D qu) dp/ENo p3

-

o
L
=)

 Large suppression of non-photonics electrons similar to hadrons

« No satisfactory theoretical description yet Rua(Py) = N

|

STAR . o
=3 Central Au+Au 200GeV jaroslav.bielcik@fjfi.cvut.cz

1 ><dNAA/dpt

dN,, /dp,

coll

13



Bottom contribution to electron spectrurr

2.5 < Py(trig) < 3.5 GeV/c, P_(asso) > 0.3 GeV/c

- .
9 - ® from e-h correlation - .
o2 0.8 W from e-D correlation e - STAR Preliminary * ' "' 3571139
- - FONLL _ 0.25 B/(B+D) 0.3055 + 0.0577
o 0.6 - E + # -
- A S S 0.2
041 ; i i 2 % .
02 PP@200GeV = .- Z 151N
- STAR preliminiary \’5
— | | | | | z
mﬁ 1.5¢ ; PRL 98 192301 0.1
1:_ e hon-ye
; o O hadron 0.051 +
0.5 * . « -
© AuAu@200GeV 00 ﬂ§&+m 0 T S T e
1T 2 3 45 6 1 8 3w =T i A
STAR Nucl.Phys.A830:849C(2009) Pr(®eVie)

« Difficult to interpret suppression without the knowledge of
charm/bottom

« Data show non-zero B contribution consistent with FONLL
« Charm and bottom contribution comparable at p; of 5 GeV

.+ B meson is also suppressed

| -

STAR
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PHENIX forward muons

— E
:o ;. . PHENIX p~ <y>=1.65 PHENIX Preliminary
2 b B FONLL total <y>=1.65 2L
© = - FONLL D — lepton <y>=1.65 —
o - L
£ N & e FONLL B -+ lepton <y>=1.65 1.8 e watld<ly<1.9
o 107 o
a E C_ _____ p_top_uncor. error
T E.. 16 CusCu @\sy, = 200 GeV T
ool T - 0 - 20 % centrallt Systematic uncertainty
o %_ 14 E_ ° v prenix) [ UncertaintyonT
L 1.2— AR
107 - <
3 < R B eeee .
NS Cc
0 o8| |
B I ] ] ] ] 0.6 :—* * {
5[ 0.4 { {
| FOMNLL upper / lower bound —
= 4 ... 1 O =
Q « & 3 s 0.2
; 3 b canar] arerae Gasass sasasd ssasas] aseses S sasans i ......... i ................................................................. 0 : , ) I . . . . l . \ . \ I ) , ) , I . ) . . I \ . \ .
S S - 1 15 2 25 3 3.5 4
< [ P, {(GeV/c)
e
15 2 25 3 35 4 45 5 L :
p, (GeVic) « Significant forward heavy flavor suppression

« Smaller than at midrapidity
 Factor 4 larger yield than FONLL at low p;

PHENIX QMO09: Nucl.Phys.A830:765C(2009)
STAR
15
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Quarkonia

Matsui-Satz: screening the potential
T <T, T =12T,
I:[I I:I]:U I o I:[I T Screening in . Q and Q cannot
v " a deconfined “see” each other
111 Ll medium: .‘ o < rqQg
’ dar? ? effective
VAN Y %Y A v Y XY g R
T= 3 Tc reduced . . w
H. Satz, Nucl. Phys. A (783):249- — o ©
260(2007) TIRtRt I TR
o Pt Assume: medium effects described with a T-dependent potential
Y A. Mocsy —GT‘“"””‘”
Jhy—>ete
Y 2efe
« How they melt in hot/dense nuclear matter?
« What is production mechanism at RHIC?
|-
STAR 16

[N jaroslav.bielcik @fjfi.cvut.cz



PHENIX J/¢ in p+p 200 GeV

i ) %107
’-‘\'_ g\ T-TT ‘ TTTT | TTTT | TTTT | TTTT ‘ TTTT ‘ TTTT | TTTT | TTTT ‘ TTT \g >‘ [ T T 1 I L L I T T T 71 I LI B B | I LI I I | I LI B
8— £ PHENIX preliminary ® ﬁig igg: ye [2;510235] ] g 1.6 :_PHENIX preliminary 1| PHENIX200 5?
'_10_7 s ® ye[-22,-1.2] - < _\[%=200G3Vp+p B N
Q S e RHIC2006ye[1222] 3 1.4 ¥ 5 B PHENIX2006 -
R . - e @ CSM-+s-channel (0809.4684v1)- m B .
S 107 sgr, sn=200GeVptp 2 1.2 Am ™\ .
pd - "'ﬁ!ﬂ:‘@% ] 8 / '% = g
U l 0-9 2_ * @ @ 1%' —2 1 :_ "",' E‘ \\\ _:
10-10 = ++f"§]~ = 0.8 - = e % \i _-:
o t: ™ ] 0.6 -~ \ &
= = - “ - s-channel cut CSM .
10-12 E ’ : = r f .
B + 10.1% Global Scale Uncertai ty 3 _ i
CL11 ‘ L 111 | 1111 | 1111 | 1111 ‘ I ‘ 1111 | 1111 | 1 LI ‘ 1 \ Ty 0 2 _'_ + 10 1% Glohal Scale Uncertamty : ;

0 1 2 3 4 5 6 7 8 9 l 0 s f 11 1 I 11 1 1 I 11 1 1 I 11 1 1 I 1 1 1 1 | I

4

PHENIX QM09 arXiv:0907.4696

* both mid and forward results well described by the s-channel cut Color Singlet Model (CSM)

I
iET.ﬁ. R 17
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NA38, S+U,0<y<1, E. Scomparin (QMO6), nucl-ex/0703030
NAGO, In+In, 0<y<1, E. Scomparin (QM0E), nucl-ex/0703030
NAS5D, Pb+Pb, 0<y<1, E. Scomparin (QM06), nucl-ex/0703030
RHIC, Au+Au, |y|<0.35, PRL9S, 232302 (2007)

RHIC, Au+Au, 1.2<|y|<2.2, PRL98, 232302 (2007)

0.4_ .....

0.2_ .....

RHIC, [y|<0.35, Global error = 12%
RHIC, 1.2<|y|<2.2, Global error = 7%

$PS,0.0<y<41.0, Giobai error = 1%

|

IIIIilIIIiIIIIilIIIiIIIIiIIIIiIIIIiIIII
% 50 100 150 200 250 300 350 400

Number of participants Au+Au

STAR

[

he “RHIC J/ ¢ puzzle”

Suppression doesn’t increase

with local density

—  Raa (I¥1<0.35) > Ry, (L2<lyl<2.2)
— Ry (RHIC, |y|<0.35) = R, (SPS)

Possible candidates

— Suppression (gluon diss.)
— Seguential melting

— Regeneration

— Gluon saturation

— Some combination of all

Obviously only part of the
suppression is anomalous



J/\|/ In p+p and Cu+Cu 200 GeV

—
Q

—_
Q
[h%]

/(27 py) - d?0/ (dpy dy) (nb/GeV/c)?

B-1
S

-
o
(=]

* RuA(pt>5 GeV/c) =
 Consistent with no suppression at high p;

Vv p+p(2008)  |CUFCU
@ p+p (2006) 107

;‘[ﬁ] B Cu+Cu0-20% 7§ w

: H + Cu+Cu 0-60% ] o

™, Direct Jhy (p+p): | :t@

g —Locs+co 107 3

F NNLO* CS =

i -- CEM o

[+

= 10° £

a o

C o

- =

r (o

= 1010

i [0

M

I <

3 10112

2 0
[ arXiv:0904.043¢9 ]
L 1 Il I

= Il 1 | 1 | 1 | 1 | 1 | 10—12
5 6 7 8 9 1011 12 13 14
pt (GeV/ic)
1.4+ 0.4+0.2

S
4| ® STAR Cu+Cu0-20% [1]=== AdS/CFT+Hydro
¥ STAR Cu+Cu 0-60% |5] sssee 2-Componont
3t ° [3] =— charm quark
5 O PHENIX Cu+Cu 0-20% [4] -.-.-. heavy resonance
2 1
m 0‘8 .................
06 8 R e
Gdl B 0 N e i rrr—
| STAR Phys.Rev.C80:041902(2009) . _
072 L | i | i | i | 1 1 L | i 1 | i | 1 | i |
0 1 2 3 4 5 6 7 8 9 10 N
pr (GeVlc)
A. Adil and I. Vitev, Phys.Lett. B649, 139 (2007), private c.
S. Wicks et al., Nucl. Phys. A784, 426 (2007), and W. A.

Horowitz private communication.

» Expectation of J/y suppression at high p; from strong open charm suppression
from color octet model

*Two component model+J/y form. time+ B feeddong describes the trend w

| .
STAR
S

Rapp, X. Zhao, nucl- th/080
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il

Counts

T(18+25+3S), B- doldy (pb)

STAR Y measurements in p+p

50

40

30

20

|

e Unlike-Sign, N

— Like-Sign, 24|N, N_

------- Like-sign fit

t
I 11 1 | | | | | 1 1

140

120

100

o0
L=

L=
[ =

B
o

=]
L=

=l

10 12 14 16
m.. (GeVic?)

p+p, Vs=200 GeV
T—e'e

* STAR, |y|<0.5

LINL - 23 NG N

:— NLO pQCD da/dy

B o CEM

- CSM

: 3 |

— ;o ]

- ) EI -

C h ]

L ., O

L ., 0O |
]

B + 0O

- M. ™, 0

- o N

- r—-—rrrl'#—i:-p-.-"-”- I -".-"‘{"‘%—I‘I-rrﬁ 1

_I | L1 11 | | T | | L1111 | L1 11 | | | | | I | | |

-3 -2 -1 0 1 2 3

(=

JgiL T(15+28+38)
= % STAR, p+p
- @ CFS5, p+A
[ = E605 p+A
8 1025 A CCOR,p*p
~ = [ Y R209 ptp
Il L
E i
© -
© L O R806, p+p
[ O UAT, p*p
1 A CDF, p+p
; — NLO CEM, MEST HO,
i m=4.75 GeV/c?, m/u=
10-1 | | |||||||2 | | |||||||3 1 |
do 23
B%W =114+ 38(stat) "5, (sys) pb
y=0

NEW STAR: arXiv:1001.2745




Y signal in d+Au 200 GeV collisions

STAR Preliminary STAR QM09 Nucl.Phys.A830:235C(2009)

80 LI L I L B L D Y I B B B0 L L L L L L
u —— unlike sign ] i + STAR Run8 d+Au s =200 GeV |y|<0.5 ;400

70 ;_ lik . g 50 L — e anti-shadowing(EKS98)+no absoption, R. Vogt 5350
S L IKe sIign C ]

60 :_ g - —~ [ —®—— Raw Counts 300
: d+Auvs, =200 GeV 1 £ 4o i

50 4 Tk 4 X d+Au200GeV | o

£t 1T # STAR Preliminary -0 5

Saob ST o % 1.8

34k + 1 23 u, —2003
- _ - o & ]

30 3 3 s K Y-
HER T L SR .
C _ B 1 ]

20 + + + E a i.i t % 100
r ] - l ., ]

10 :— . ++ +++ ;:- 10 - :. # T A .c. _: 50
E #+_-__. LT d - & T * .
m 1 | I I ! 1 J _I L 1 | | I - I - Ll Ll 1 1

(T BV R TR 0 _?E"'"“" . R R 5 z'q""'"'f‘r-“ 0

M., (Gewc ) Rapidity

« Strong signal (8o significance) extracted

Bxda
dy

Y+Y'+Y"

y=0

= 35+ 4(stat.) £ 5(syst.) pb

R, =0.98 £0.32 (stat.) +0.28 (sys.)

« Consistent with N;, scaling of cross-section p+p —> d+Au 200GeV

|
STAR
Y

jaroslav.bielcik@fjfi.cvut.cz

21



Quarkonia Production & Suppression — Upsilons in p+p

—
PH ENIX PRELIMINARY
e ptp @ Ns=200 GeV |y|<0.35

—8— Measured Yield
Total signal

—~
=
I IIHH‘

dN,,/dm,, [|GeV/?)"]

10 i S Wy
v Sy
” E / S Y(IS+25+3S)
1 B9 Correlated ¢t and bb
Wt Dretl-Yan

~
>

Y
+

<z

2 3 4 5. 6 7 8 910
e*e invariant mass [GeV/c’]

Nucl.Phys.A830:331C,(2009)

» Cross section follows world trend
» Baseline for Au+Au

do y
BR o oz = 11475 pb

EETA R
[

o]0

S N RSN S

—IIIIJIIIIlI II|IIIl|IIII|IJIJ|IIIl|lIII|IJIJ|III

PREILIMINARY
ptp <035 ~s=200 GeV

- correlated B

- Drell-Yan

D Y (15+25+438)

High

6

7

~
=%

b~
R

~
=

BRx doy/dy (y=0) [pb]

8§ 9 10 11 12 13 14 15 16
e*e invariant mass [GeV/c’]

— Vogt NLO CEM GRV98HO
—— Vogt NLO CEM MRST
—¥— STAR preliminary

[~ _v- r 3 3

| —8— PH: ENIX preliminary

Y(15+25+3S)

10’ I
s [GeV]




Upsilons Suppressed in Au+Au

PHENIX PRELIMINARY
ptp @ Ns =200 GeV
w|<0.35

++ee

ete invariant mass [GeV/c’]

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

Q
QO

Z

12

10° =% PHENIX preliminary
E = Au + Au at \;sT,fzoo GeV
5 == * oo
102 = == —&— g'e* +e'e
E $ O e'e mixed
e +
B % fJF
15 Au+Au
- _qj_—qj—
-1 1 I 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 _d]T 1 1
1074 5 6 7 8 9 109
m,, (GeV/c?)
2
F-he
w
Ko
o
o

PHENIX preliminary

Ryua, < 0.64 at 90 % CL

R

AUAuU

11 11 |
1 1.2 14 16 1.8

Nucl.Phys.A830:331C,(2009)

2

for m,, €[8.5,11.5] in (GeV/c?)



Conclusions

* Heavy flavor is an important tool to understand medium properties
* RHIC results are interesting and challenging
charm measurement
« STAR x PHENIX cross section not settled
non-photonic electrons
» Bottom relative contribution consistent with FONLL
« Strong high-p; suppression in Au+Au
 Heavy quark energy loss not fully understood
muons forward y
 FONNL 4x higher than PHENIX

J/Psi

e suppression puzzle

» Cu+Cu consistent with no suppression at high-p;
Upsilon

* Cross section measurement in p+p and dAu

» Follows N, scaling
* Au+Au possible suppression

oTAn
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>

-g - * STAR u+e in Au+Au (12% most central)
> " % STAR D%+p+e in Au+Au (min. bias) ]
zb"-’104 = v STAR DO+e in d+Au =
- 0 PHENIX e in Au+Au 2
" @ PHENIX e in p+p Y g
3| A SPS/FNAL _
10°E ¢ Pamir/Muon -
C 0 UA2 i
10° F E
10 3 — NLOpQCD (uR=2mc) E
- ---- PYTHIA -
I|J' ] | L1 1 III | | | |1 III| | ]
10 102 10°
STAR

arosiavbieicikafiicudS (GeV)

25



High-p+ J/w - hadron correlations

STAR Preliminary
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» Near-side correlation due dominantly to B — Jhy+X

* B-meson feeddown to inclusive J/y production of 13%z* 5%
at pr > 5 GeVl/c.
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Color screening and sequential suppression
of quarkonia

T <T, T =12T,
VAN Y %Y A v Y %Y’
T= 3T,
H. Satz, Nucl. Phys. A T TR
(783):249-260(2007) i TR
Y

Matsui-Satz: screening the potential

Q and Q cannot
“see” each other

.,f. ro < rQQ
9 ..' d

Assume: medium effects described with a T-dependent potential

Screening in
a deconfined
medium:
effective
charge of Q
and Q

reduced .

e o)
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Jhy suppression at low pr maybe from excited

stats (¥, %) F Karsch, D. Kharzeev and H. Satz, PLB 637, 75

(2006); B. Alessandro et al. (NA50), Eur. Phys. J. C 39 (2005) 335; R.
Arnaldi et al. (NA60), Quark Matter 2005; PHENIX: Phys.Rev.Lett.98,
232301,2007.

60% from direct J/y: not suppressed
30% y. and 10% y’: dissociated
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Future of Heavy Flavor Measurement at STAR

SSD at r=23cm
\ PIXEL at r=2.5cm and r=7cm

Outer IST at r=17cm e
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Source: Phys. Rept. 462: 125-175, 2008
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Examples of Future Measurements
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