Selected highlights from the STAR experiment at RHIC
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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 Conclusions and Outlook
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Strangeness Production versus N(part) |

O Strange hadrons are
enhanced relative to p+p

STAR Collaboration, nucl-ex/0809.0823
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A/K [ ratio at 62.4 GeV versus pT ,
centrality and collision system
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o Same behavior of A/K.Y ratio observed for Au+Au and
Cu+Cu at vsyy = 62.4 GeV

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




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, E)

Low hadronic interaction (€2, ¢): probe partonic collectivity
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Nr of quarks scaling of v, in Au+Au collisions

o Hydro approach
reproduces mass ordering

O v, of strange hadrons
shows baryon-meson
difference.

= v2/n, scaling-> suggests
coalescence/recombination
scheme for hadronization of
bulk partonic matter.

= v2 build up at partonic level

» Indications of a different
behavior for higher p;
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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







Hypertriton:







DCA of vO0 to PV k

DCA of pto PV > 0.8 cm
DCA of pto*He < 1.0 cm
Decay length > 2.4 cm

1 DCAofVoto PV
2 DCAofP+to PV
3 DCAofP-to PV
4 DCAofP+toP-
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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 _%P_I candi-
date (black dash line). Dashed lines represent extrapolated trajectories which are not observed
directly in the detector.
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N | B TABLE I Particle ratios from Au+Au collisions at \/syy =
STAR Preliminary Q:E’Q GeV/e. The %He (*He) yield have been corrected for 3 H
(;H) feed-down contribution.
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o Central production for searching for glueballs in
Double Pomeron Exchange (DPE) processes
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® Elliptic flow, B/M ratios, strangeness suggest -->

Parton coalescence as dominant mechanism for hadron
production

* First observation ever of anti-hypertriton in Au+Au collisions at
sqrt(s)=200 GeV. Data suggest production through coalescence.

* Low w,, high number and energy density of partons at top RHIC
energy ---







