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Projects to explore the QCD phase diagram at large ug:

RHIC (STAR) beam energy-scan, HADES, NA61@SPS,
MPD@NICA: bulk observables
CBM.: bulk and rare observables, high statistic!

Physics case: Exploring the QCD phase diagram

The equation-of-state at high pg

collective tlow of hadrons,
particle production at threshold energies:
multi-strange hyperons, hypernuclei

Deconfinement phase transition at high pg

excitation function and flow of
strangeness (K, A, 2, =, Q2)

Onset of chiral symmetry restoration at high pg
in-medium modifications of hadrons (p)
excitation function of multi-strange (anti)hyperons

QCD critical endpoint

excitation function of event-by-event fluctuations
(t, K, p, A, &, Q...)
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Experiments exploring dense QCD matter

high
net-baryon
densities
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Collision Energy (\s,) [GeV]

CBM:

unprecedented
rate capability

determination of (displaced) vertices with
high resolution (= 50 um)

1dentification of leptons and hadrons

fast and radiation hard detectors
self-triggered readout electronics

high speed data acquisition and

online event selection

powerful computing farm and 4D tracking
software triggers
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Strangeness world data

Pb+Pb, Au+Au (central)
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No data available at FAIR energy

In the AGS (SIS100) energy range,
only about 300 =- hyperons have been
measured in Aut+Au collisions at 6A GeV

High-precision measurements of excitation
functions of multi-strange hyperons in A+A
collision with different mass numbers A at
SIS100 energies have a discovery potential to
find a signal for the onset of deconfinement in
QCD matter at high net-baryon densities.
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QGP and Chiral symmetry restoration

“Chiral symmetry restoration versus deconfinement in heavy-ion collisions at high baryon density”
W. Cassing, A. Palmese, P. Moreau, and E. L. Bratkovskaya Phys.Rev. C93 (2016), 014902, arX1v:1510.04120 [nucl-th]

E E§ EEIS?CSR grehmmary Chiral symmetry fe.storation (CSR) change the
-+ PHSD+CSR flavor decomposition — more s-sbar pairs
- +0, PHSD produced.
N (SSS) Droplets of QGP allow to interact s-sbar
E— .................................. ...................... ................. quarks and create more multi-stran ge
- _ (ant1)baryons.
- (2*(SSs)
i W QGP
. WO QGI? * Presence of QGP significantly increase yield of
S T T Y RO SO O S Q*+ at FAIR energy
3 3.3 4 4.5 « CSR effect increase yield of 2- and Q2+ at FAIR

V SNN (GCV) energy



Performance of the CBM track finder

AuAu 10 AGeV/c
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* For studies several theoretical models like UrQMD and PHSD are used.

* Track finder 1s based on the Cellular Automaton method.

* High efficiency for track reconstruction of more then 92%, including
fast (more then 90%) and slow (more then 65%) secondary tracks.

» Time-based track finder 1s developed, efficiency 1s stable with respect to
the interaction rate.

* Low level of split and wrongly reconstructed (ghost) tracks.

minimum bias : 6ms/core track finder, 1 ms/core particle finder



Particle identification with PID detectors

ToF: hadron identification RICH: electron identification

m?, GeV?/c?

10 -8 6 4 2 0 2 4 6 8 T
gp, GeV/c

TRD: d-He separation
: i L R

e

: %1 15 < ;; <20GeVie | I PID dete.CtorS: . . . .

R Lnae Tl » ToF (Time of Filght) — hadron 1dentification;

(TR : - RICH (Ring Imaging CHerenkov detector)
electron 1dentification;

» TRD (Transition Radiation detector) —

electron and heavy fragments 1dentification.

10

TOF m? (GeV/c?)?

PID detectors of CBM will allow a clear
1dentification of charged tracks.

0O 20 40 60 80 100 120 140 160

(TRD dE/dx) (keV-cm?/g)






Strange particle reconstruction performance @

SM central AuAu collisions 10AGeV/¢
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 CBM will allow clean reconstruction of rare strange probes with high efficiency and high statistics.
* Tools for the multi-differential physics analysis are prepared.
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