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Physics cases
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The Ultimate Goal
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® To probe the structure of strongly interacting matter
® Locate phase boundaries
® Diagnose QGP phase
® Search for critical phenomena
© ..
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Strangeness enhancement in p+p
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Strangeness enhancement at SPS
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©® Be+Be results are very close to p+p
® "“Shadow of horn ?” in p+p collisions
® K/ for protons approaches Pb-Pb values at LHC

T. Susa, NA61/SHINE talk
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Hadron abundances at low energies
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HADES Ar+KCI
FOPI Ni+Ni

FOPI Al+Al

E917 Au+Au
NA49 Pb+Pb ,
—— Model (R.=2.2fm)
Model (R.=4.2fm)

1

o/K

<4 B O <[> N

O
T
o

consistent with canonical suppression of K

HADES, arXiv: 1703.08418
Model: J. Cleymans, H. Oeschler, K. Redlich, S. Wheaton,
PRC 73, 034905 (2006)
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THERMUS V2 3:
S. Wheaton, J.Cleymans Comput.Phys. Commun.180:84-106,2009
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® Grand Canonical fit withT, pg, Ry
® strangeness in canonical volume (R.<R,)
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Electromagnetically Interacting matter

added heat

Einstein, 1910
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Strongly Interacting Matter

for a thermal system in a fixed volume V
within the Grand Canonical Ensemble

AB_<AN;>—<ANB>2 i, (AN,
X2 = VT? - yT?

* In experiments
* Volume (participants) fluctuates from E-to-E
* Global conservation laws are important

A K‘n(ANB) K4(ANB)= ;“C_B
i # VT? KZ(ANB)_Wzi”}

V. Skokov, B. Friman, and K. Redlich, Phys.Rev. C88 (2013) 034911

P. Braun-Munzinger, A. Rustamoy, J. Stachel, arXiv:1612.00702, NPA 960 (2017) 114

At s*2 > 10 GeV net-proton is a reasonable
proxy for the net-baryon
M. Kitazawa, and M. Asakawa, Phys. Rev. C86 (2012) 024904
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smaller than in HRG for T > 150 MeV
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Results from STAR
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® Close to unity for peripheral collisions Drop at 7.7 GeV for central events

® Below 39 GeV hints for a non-monotonic behavior
© More statistics and precise control of systematics
. . X. Luo, PoS CPOD2014, 019 (2015)
are needed to explore this region STAR: PRL 112, 032302 (2014)

NOTE: Only statistical uncertainties are presented!
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Near Future Experiments

MPD at NICA (collider mode)

CBM at FAIR (fixed target)
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Time Projection Chamber
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Particle Identification

p=mpy
In order to identify the particle
at least two independent measures are needed

<dE/dx> [a.u.]
n
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dE 7’
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Momentum is obtained by solving the equation 1= .
of motion in a magnetic field. ] K
v’ Input: i —
v' set of measured points in space L
v magnetic field map (typically calculated) 101 1 10 102
d25c> z d.;é _ |Y [GGV/C]
= -B(x
ds’ |]‘9’| [ds ()] Simultaneous measurement of momentum and

dE/dx allows to identify the identity (mass) of a particle
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Particle Identification, Reality

dE/dx [MIP]
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NA49: PRC 89 (2014), 054902
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PID Technique, EPIZODE |
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PID Technique, EPIZODE I
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EPIZODE I vs. EPOZIDE Il, negatives
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Separation Power
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