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PHENIX and STAR
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Recent Upgrades
o InnerTPC |n| extendedto 1.5

o Event Plane Detector 2.1 <|n|< 5.1
o eTOF -1.6<n<-1.1
o Fixed Target (FXT) Vs 3-7.7 GeV CM

Fixed target



Why is the ¢ interesting in Nuclear Collisionse

» |ifetime ~ 45 fm “Short”. Possibility of decay in medium to probe
properties of particle in hot matter

®» 55 'strange’” meson . produced quarks, but fotal strangeness=0
» Cross section with hadrons is small

Meson but my~m,

®» Themes
» Understanding the QGP and the initial conditions
» | ocating the Phase transition energy

» Understanding the Phase transition and hadronic matter



Mass and Width in KK channel (200 GeV)
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Quark Gluon Plasma - Two fransitions Looking at KK decay
o Deconfinement Most ¢ decay outside medium
o Restoration of Chiral Symmeiry K can reinteract in medium
->mass shift, broadening
Looking for High T effect (not high ps) —>No sign of mass shift or broadening

With centrality




Cold Nuclear Matter:
¢ yields and suppression, d+Au 200 GeV CM

PRC 92,044909
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->nPDF's can explain J/y at forward rapidity(fit now shown). ¢ behaves similarly
Whether hard of soft collisions governs ¢ production In this regime is an open question.




Yields Q/¢ — getting s quark distribution (10 GeV region)

BES |
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Yields Q /¢ — getting s quark distribution

Assume coalescence

- use Q/¢ to get s quark pr distribution Phys.Rev.C 93 (2016) 2, 021903
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*Note: correction made for different Yield ratios of sand s




Yields ¢ /K-and ¢ /=~ at 3 GeV:
test of strangeness conservation

®» strangeness conserved locallye
®» Thermal Models
» GCE (Grand Canonical Ensemble)
» CE (Canonical Ensemble)
» ¢ /K- flat above ~ 5 GeV CM

» Reduction in yields of non-zero
sfrangeness as one goes to lower
energy “Canonical suppression”

= BUT not for ¢ (s3)

®» ¢ /K and ¢/E5 — understand thermal
properties of strange quarks

» Expect ¢/K-, ¢/ E- 1o increase in CE treatment

» Model Calculations, r.=strangeness
correlation length

->CE models favored at low energies
[ ~2.7tm (¢p/K) 4.2fm (¢p/ =)
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0 Flow

i Geometry=»Flow(Collective effect)=» Hydrodynamics=»Fluid (the sQGP+n,{,...)

Flow generated in QGP phase reflects characteristics of QGP H

y Elliptic flow
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Directed Flow: v1 (BEs )

» Strength ~ dv,/dy

®» Minimum of net protons/kaons (e.g. p — p)
~15GeV CM

» signature of softening of EOS i.e. 15t order
phase transition?

» Models include momentum dependent
potentials ~ mimic 1" order phase transition

/ » No model gets it right
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Directed Flow: v1 (BEs )
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Elliptic flow (v,) and ng scaling

R L8

= |n 2003: What governed flow? | Op ¥ Au+Au, 54.4 GeV, 0-80%
= Mesons and Baryons split | AAOK
» Hydro — the mass? A ol oy Kg x ¥o¥ ¥
® ¢ a meson with mass of a baryon _ E|§+Y 0 X *,%‘ @Yo'ﬂ?“ &
Divide v, and m-mg by ng E _ WP
» Mesons: Ny =2 Baryons: ng=3 ;“‘ _

/-) Flow develops on partonic level.
Particles form by quark coalescence

» Complications: STAR Preliminary
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PRC 87.014903
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¢ Elliptic Flow (v,): Status from BES |
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v, Of ¢ from BES | below 19.6 GeV, not well measured due to lower statistics
BES Il — increase statistics by more than an order of magnitude (data in hand)




Conclusions

» Results af 200 GeV
®» AUAU- ¢ mass and width — KK no modification

» dAU — ¢ production suppressed in forward regions (low-x)
» Consistent with pQCD picture of nPDF suppression at low-x

= BES | and Il (AUuAuU)

- gro\?ge quark dynamics changing Quark matter = hadronic matter below 19.6
e

» CE freatment more appropriate at low energy ~ 3 GeV

- %)i(r}ec\’r/ed flow of mesons (¢ and K) furns positive at low energy similar to baryons ~
e

» V, of ¢ mesons sensitive to flow of partonic state (measurement yet to come) — 14
GeVee

- :F))uéur\e/ for BES Il: many more energies ~ 3 to 20 GeV, including much higher statistics at
e




