Heavy Flavor and Strangeness
| at the PHENIX Experiment

Marzia Rosati
lowa State University
for the PHENIX Collaboration

International Conference on Strangeness in Quark Matter 2008
Beljing, China
October 6 2008




Introduction

m Thermalized, hot, and dense matter is created at RHIC.

m \What are the properties of this matter and how do we
study them?

» Thermalized: collective flow
» Partonic: flow scaling with n,

» Dense: suppresses high P; hadrons, heavy quarks, J/y
» Strongly coupled: heavy quarks flow

m Focus today on PHENIX measurements of
» Strangeness
» Heavy flavor
» Quarkonia
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PHENIX Experiment
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detectors & data “

TOF W: PID at high pT
MultiGap RPC
TOF resolution~75ps

Beam View

Central Magnet

RXNP: Reaction plane in AA . oS

MulD MulD

Trigger for low energy runs
2 rings of scintillator counters
n — 10 — 151 Tl = 15 —> 28 Side View North

Recent DataSets:
m Run 7 Au+Au 3 times the Run4 Au+Au - some results
s Run8 d+Au is 30 times the Run 3 d+Au - ongoing analysis
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Strangeness Measurements
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Work in progress p—>ete-
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¢ meson spectra

PHENIX Preliminary
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m PHENIX measures clear signal of ¢=2>K*K- In
all collision systems

m Two independent analyses agree in Au+Au and
pP+p
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PHENIX Preliminary AutAu, \/s,, =200 GeV
§ direct y0-10%  [fin 0-10%

§ ©° 0-10% (arXiv:0801.4020)
b (0+Py20-10%  [f00-10%

m ¢ suppression factor different from =%, n, and proton
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Azimuthal anysotropy

* In non central collisions,
almond shaped interaction
region results in a
pressure gradient

= More particles are emitted
‘In plane’ than ‘out of
plane’

aN ___dN [1+2v, cos(2(p— ¥ge )]

dp,dydg ~ dp,dy
m The phi interaction with hadrons is suppressed by the OZI rule

we expect smaller V, if flow is established in the hadronic
phase

C 2008
, 10/5/2008 Marzia Rosati - lowa State University




¢ Elliptic Flow — v,
+ Phys. Rev. Lett. 99, 052301 (2007)
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Elliptic Flow — v, at high p-

S.Huang, Session IIl, 10/09 14:20h
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m Baryon/meson scaling breaks at about 1GeV
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indirect measurement using semileptonic heavy-flavor decays:

Measure contribution of heavy flavor to lepton spectra and even
separate charm and bottom
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» PHENIX data

E d’c/dp® (mb GeV 7 c3)
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m Measurements in agreement with pQCD calculations

within large theoretical uncertainty
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m binary scaling of total e* yield from heavy-flavor decays
» hard process production and no destruction

m high p; e* suppression increasing with centrality
» similar to n° suppression
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ptT dependence of Raa

RM1 {}_1 i} % Point-by-point emrer

. _Au-hﬁu @ |.$_..H =,2ﬂﬁ Ge\f E Scaling errer

PRL 98, 172301 (2007) [ UroortantyinT,,

& =¥ without scaling error —

" B nwithout sealing errer
* @ ¢ from heavy fMlaver

Intermediate p;
Indication for quark
mass hierarchy as
expected for radiative

energy loss

Dokshitzer and Kharzeev,
PLB 519(2001)199

highest p;
Raa(€%)~Rpa(m?)~Rpn(M)

m Heavy quark nuclear modification factor similar to

light hadrons
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Heavy Flavor v,
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m good agreement with Langevin based transport calculation
Including resonant elastic scattering (radiative AE + collisional
AE included )
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Estimating n/s from heavy quarks

+

= Conjecture quantum limit motivated by AdS/CFT* and
derived by P. Kovtun, D.T. Son, A.O. Starinets
(PRL94,111601 - 2005) for the minimum viscosity
suggest

n,h

s Ar

m Diffusion coefficient required for simultaneous fit of R,,
and v, [Rapp & van Hees PRC 71, 034907 (2005)]

DHQx27zT =4-06Y .
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B measurement in p+p collisions

+

m Measurement of invariant mass for electron-hadron
pairs to select D>kev

p+p \s=200 GeV
" oE.  PEN (N 058 e-K(No PID) reconstruction
: unlike pair
like pair

electron Pt 2~3GeV/c
hadron Pt 0.4~5GeV/c

——
PH- ENIX

Preliminary

Electron P(GeV/c) “05 I ; 2.5 3 35 4 45 5

= : m,,(GeVic?)
bottom fraction in non- (Gevic)

hotonic electrons is
gominam above 4GeV U Excess below 1.9 GeV is charm
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PHENIX measures:
Jy, vy, Y - ete-, utu-
“Yc > Iy +y et

Exponential

Di-lepton mass peaks must

be separated from di-lepton [lEst UETR=t—

physics backgrounds + | 40-60%
combinatorial background - R 25 4 e

mass [GeV]

L.A. Linden Levy, Session 5, 10/07 9:30h
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J/@ In p+p collisions
PRL98, 232002 (2007)
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»Comparison J/y production
mechanisms

»Wide kinematic range, good
baseline to heavy ion yields
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Suppression Factor in Au+Au Collisions ’

o T 05 w12 % (@) = Forward rapidity more
w? o I¥EN222 8, F27% suppressed than mid-rapidity
il @ [ ' Does the J/\y show anomalous

' m suppression? Need a precise
ul [l 0 3 M ' measurement of cold nuclear
® . matter effects

B Ietetetftetetetotuteteteintetetaoietetetaoiebetebastetutebletebete L.A. Linden Levy, Session 5, 10/07 9:30h

Fﬁ% LE’E m. b}rﬂgg T 14% {tﬂ
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W ® 3 : Recombination: could potentially
® - explain suppression versus

centrality: measure J/y flow
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J/y flow measurement

+

LN s L Y I B
Coalescence -

in transport model (PLEE55,126) mune Initially produced Jiy { : ]

in fireball (PRLAT7:232301) Comowvers [Lynnik priv. comm.)
+ initial mix (Zhao, Rapp priv. comm.)
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s Jiy Au+Au 200 GeV [20-60%]
PHENIX preliminary

1 ) lyl<0.35 42% Run-T

8 yl=[1.2,2.2] online filtered

Glabal Relative Syst £+ 3% | 1
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o 0.5 1 1.5 2 . a a5

m data is inconclusive regarding coalescence
m Needs much higher statistics
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Future iIs bright !
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PHENIX Capabilities
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In p-p collisions, all
spectra can be
described by fitting
n%’s with modified
Hagedorn function
and applying m;
scaling.




Yy’ measurement

%2/ ndf 75.53 / 63

Prob 0.1339

PHENIX preliminary
BR(y'2>e*e)o(vy’) /
BR(J/y—>ere)o(J/vy)
=0.019 = 0.005 (stat) 0.002 (syst)

PHENIX PRELIMINARY

-
o
]

y'— ee

m=1.910.510.2%

Counts/ 40 MeV/c?

PDG 2007 values
» BR(J/y—>ete)=5.94 = 0.06%
» BR(y'=>e*e)=0.743 £ 0.018%
» BR(y'2J/y+X)=56.9 £ 0.9%

s(v)/o(3/y)=0.15 + 0.04

PR MiAsT Feed-down fraction of J/y from v’
1S 0.086 £ 0.025.

Wy G0V

10/5/2008 Marzia Rosati - lowa State University




¥ measurement

Raw spectrum, NJ:, =4145 1 2

R, :W;G(ZCJ )BR(z,;, = I/w

<0.42 (90% C.L., PHENIX preliminary)
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