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o Introduction and experimental set up

o Strangeness and elliptic flow

o (Anti-)hypertriton

o Low energy scan
o Future plans for spectroscopy with STAR

o Summary and Outlook
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STAR Detector
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STAR Collaboration, nucl-ex/0809.0823
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Azimuthal Anisotropy: Elliptic Flow

- Important tool to probe the early stages of the

collision dynamics




Elliptic Flow and Strangeness

- Elliptic flow: reveal the early stage collision dynamics

Good probe of the early medium
Look at particle type dependence (K., A, =

Low hadronic interaction (22, ¢): probe partonic collectivity

S




No of quarks scaling of v, in Au+Au collisions
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Elliptic Flow of €2 and ¢
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e Quark coalescence/recombination dominant hadron production
mechanism in heavy ion collisions at RHIC in the bulk - low pT










Observation of (anti)hypertriton

Jin Hui Chen QM09 and HypX 2009, Zhangbu Xu, RHIC-AGS meeting june 2009.

Hypernuclei: ideal lab for YN and YY interaction
— Baryon-baryon interaction with strangeness sector
— Input for theory describing the nature of neutron stars

No anti-hypernuclei have ever been observed up to now

Coalescence mechanism for production: depends on
overlapping wave functions of Y+N at final stage

Anti-nypernuclei and hypernuclei ratios: sensitive to anti-
matter and matter profiles in HIC

— Extension of the nuclear chart into anti-matter with S [l

[11 W. Greiner, Int. J. Mod. Phys. E 5 (1995) 1
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DCAof pto PV >0.8 cm
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Decay length > 2.4 cm
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O signal candidates
— rotated background
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O signal candidates
rotated background
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L I L B B TABLE I: Particle ratios from Au4Au collisions at \/syy =
STAR Preliminary 200 GeV/e. The *He (3He) yield have been corrected for RH
(%H) feed-down contribution.
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Summary : (ant1)-hypertriton
Jin Hui Chen QM09 and HypX 2009, Zhangbu Xu, RHIC-AGS meeting june 2009.

v Antihypertriton has been observed for first time; 70
candidates, with significance ~40.

4 Consistency check has been done on hypertriton analysis;
157 candidates, with significance better than 5c.

% The measured lifetime is 7 = 182 =5, +27 ps, consistent with

free A lifetime (263 ps) within uncertainty.

v The antihypertriton/hypertriton ratio is measured to be

0.49+0.18+0.07, and anti-3He / 3He is 0.45+0.02 +0.04,
favoring coalescence.
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o Central production for searching for glueballs in
Double Pomeron Exchange (DPE) processes

p1p2->p1’"M Xp'2
M_X centrally produced

Search for gb candidates in M_X

M_X (1-3 GeV) --> pi+pi-, pi+pi-pi+pi-, K+K-

SRS
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Low energy scan happening this year !
Key idea: study Phase Diagram throughout energy scan region

e 0 ° Beam
Critical point search Energy
sqrt(s) Uy
200 GeV (GeV) (MeV)
# 38GeV 5 550
- 7.7 410
11.5 300
17.3 230
27 150
k 39 110

Temperature (MeV)

e Measurement of direct
signatures of the critical
point e.g. fluctuations

100

Hadronic Gas

e Turn off SQGP signatures

0 250 500 75 1000 already established at RHIC
Baryon Chemical Potenial pig (MeV)
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Energy scan: 9.2 GeV STARcoll, arXiv:0909.4131, acc.

for publication in PRC
4 hours and 40 minutes in year 2008:
~3000 good events
(good= primary vertex along beam and
within acceptance)

Unambiguous beam+beam events
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Summary

 RHIC: best antimatter machine ever built

 RHIC: a unique source of exotics ?
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Heavy Flavour Tracker

SSD at r=23cm

PIXEL at r=2.5cm ana r=8cm

IST at r=14cm

2 s 200 GeV Au+Au Collisions at RHIC
LD (D% 500M minimum bias events; lyl<0.5)
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Key measurements:

- v2 and ch of DO
- Charm baryon Ac
- Bottom cross sections

see next talk of S. Margetis

Sonia Kabana

Excited QCD 2010

AR

35






Star data
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p/p HH He/He HHe H/He
Antiparticle to particle ratios measured are compatible with thermal model
prediction for both Helium3 and hypertriton

Ratios between (anti-)hypetriton and (anti-)helium-3 are higher in the data
than in the model. This is due -at least partially- (BR=0.25) to Helium-3
feeding uncorrected in the model.







Figure 1: “"Beam’s eye view” of a typical event in the STAR detector when a 3 H candidate is
produced. STAR’s main tracking device reconstructs charged particle trajectories in 3-D: in
this 2-D projection, the apparent track density is extremely large. The thick red line shows
the *He daughter while the blue line marks the 7+ coming from the decay of the 3 H candi-
date (black dash line). Dashed lines represent extrapolated trajectories which are not observed
directly in the detector.




STAR K3

STAR A STAR preliminary

PHENIX 7/K /p: +arXiv:O805.4039




A/K [ ratio at 62.4 GeV versus pT ,
centrality and collision system
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0 Same behavior of A/K.Y ratio observed for Au+Au and
Cu+Cu at vsyy = 62.4 GeV

0 Greater A/K.? ratio reached in central than in peripheral




