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Physics case:
Exploring the QCD phase diagram

1. The equation-of-state at high pg
collective flow of hadrons
200 IRAIRE particle production at threshold energies:
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Interaction Rate [HZ]

Experiments exploring dense QCD matter
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CBM:
world record
rate capability

« identification of leptons and
hadrons

* high speed data acquisition and
online event selection

» fast and radiation hard
detectors

» self-triggered readout
electronics

» determination of (displaced)
vertices with high resolution
(~ 50 pm)

 powerful computing farm 4-d
tracking™

* software triggers 3
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up to 80 cores/CPU dp/p =[1.3-1.5]%



CBM First Level Event Selection (FLES)

The FLES package is
vectorized, parallelized, portable and scalable up to 3 200 cores

Example:
Full track reconstruction including KF particle analysis of multi-strange
(anti) hyperons for min. bias Au+Au collisions at 25 A GeV.

Single node with up to 80 cores 100 nodes with 32 cores each
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Particle identification with CBM

Ni+Ni 15 AGeV
123
53 p

6 K*
1.6 K-
4 A
7.5 K

Central event: 40 (TF) + 7 (PF) ms/core with MVD!
(~ 2 faster w/o MVD)
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KF Particle Finder with ToF track ID: Au+Au @ 10AGeV




KF Particle Finder for the CBM Experiment
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Au+Au 10 AGeV 5M central events
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QGP signatures at FAIR energies:

Multi-strange antibaryons
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Au+Au 10 AGeV 5M central events

Extended KFParticle Finder 3, H
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Au+Au 10 AGeV 5M central events %

Extended KFParticle Finder 4, He
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3 prong detached vertex is good signature of 4,He decay
MV D detector allows to reconstruct mother particle track —
neutron rich hypernuclei sector 14



Expected particle yields Au + Au (central)

Particle M_ul_ti- M_ul_ti- yield yield yield in yield in IR
(mass plicity | plicity |[decay BR e (%) (s (s 10 weeks | 10 weeks MHz
MeV/c?) |6 AGeV |10 AGeV| mode 6AGeV [10AGeV| 6AGeV |10AGeV
N (1115) 10.4 17.4 pTT” 0.64 18 | 1.2-10% | 2.0-10% | 7.2-10%2 | 1.2.10%3 10
A(1115) [4.6.104| 0.034 | pm | 064 | 11 | 1.1 81.3 | 6.6-106 | 2.2-108 10
=" (1321) | 0.054 | 0.222 AT 1 6 | 3.2:10% | 1.3-10* | 1.9-10%° | 7.8-10%° 10
=*(1321) |3.0-10°|5.4-104 | Am 1 3.319.9-10t| 17.8 5.9-106 1.1-108 10
Q (1672) [5.8-10%(5.6-103| AK 0.68 5 17 164 1.0-108 9.6-108 10
Q* (1672) - 7105 | AK* | 068 | 3 - 0.86 - 5.2-108 10
3,H (2993) |4.2:102| 3.8:10? | 3Hem | 0.25 (19.2| 2-10° | 1.8:10%| 1.2:10%° | 1.1.10%° 10
4,He (3930)|2.4-103| 1.9-102 |*Hepmr| 0.32 |14.7 110 87 6.6-108 5.2-108 10
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