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Quarkonium as QGP thermometer
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First Measurement of Y(1S+2S+3S) at RHIC :
R4a at forward rapidity
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PHENIX Y=2ete- measurement at y=0
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counts

Y Reconstruction at mid-rapidity
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Simulated Y (1S+2S+3S) using the PHENIX detector
simulation and relative yields from CDF experiment
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Y Production at mid-rapidity in p+p

> lnvariant mass distribution for all dielectrons
shows excess at ~ 9.5 GeV
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Fitting Correlated Invariant Mass Spectrum
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Y cross section at mid-rapidity
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Y Production at mid-rapidity in MB Au+Au
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counts

Y Invariant Yield vs centrality

» Data set divided into 2 samples
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Y Invariant Yield /N, versus N,
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Y Nuclear Suppression versus N
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> Measured R,, for most central collisions
is consistent with melting of 25+3S
states
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Comparison to other experiments
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» PHENIX Ry, Similar to STAR (same c.m. energy)
and CMS (much higher c.m. energy)
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Comparison to Theory (l)

arXiv:1404.2246
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Comparison to Theory (1)
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Comparison to Theory (lll)
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with potential B which
includes entropy
contribution to the
free energy but unable
to constrain n/s
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Conclusions

» PHENIX observed Y suppression in Central Au+Au
Collisions

» Measured R,, consistent with STAR and CMS

> Measured R,, consistent with melting of Y(25)
and Y(3S) states

> Near term future: lots more data coming will
iImprove measure R,, precision at RHIC
= in 2014 (ongoing) Au+Au run
= in 2015 p+Au runin 2015

» Long term future -> sPHENIX
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MulD

sPHENIX Plan

> maintain PHENIX high rate capability

> hadronic calorimetry

» forward detectors for useful for spin, asymmetric
collisions & e-p/e-A, A-A

» large uniform acceptance

% ~10-fold acceptance increase for quarkonia
< good mass resolution : Y states resolved
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BACKUP

M. Rosati 4/8/14

19



Fitting Correlated Dielectron Spectra
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