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Abstract—One of the main tasks of the NICA/MPD physics program is a study of strangeness production in
nuclear collisions. In this paper the MPD detector performance for measurements of A, 2~ and €Y~ hyperons

and their antiparticles A, E" and 8 in central Au+Au collisions at NICA energies is presented.
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1. INTRODUCTION that from a hadron gas (HG). The enhancement of the
strangeness was experimentally observed at SPS [5]
and RHIC [6], and it is more pronounced for hyper-
ons with larger strangeness content (cascades and
omeegas). However. in order to nrove or rule out the

The main goal of studying heavy-ion collisions is to
explore the properties of nuclear matter under extreme
density and temperature conditions. Lattice QCD cal-
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Abstract—One of the main tasks of the NICA/MPD physics program is the study of the strangeness produc-
tion in nuclear collisions. In this paper the MPD detector performance is presented for measurements of’

Kg—mesons, A(R] -hyperons and hypertritons in central Au + Au collisions at NICA energies.
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1. INTRODUCTION detecting both the hadronic (x, K, p, A, =, Q) and

non-hadronic (e, y) probes.
The primary goal of the NICA (Nuclotron-based

lon Collider fAcility) heavy-ion program [1] is the  Study of (anti)hyperon production is of particular
study of the properties of nuclear matter under interest because of several reasons. First of all, the
extreme conditions. At sufficiently high temperature ~ strangeness en.hzlncen:entln.heavefflc:‘n collisions rﬁjlaf
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Paper about realistic simulation,
reconstruction and PID to be published
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Abstract—During the preparation of the physics program of any experiment it is very important to perform a
realistic simulation of the detector, i.e. to describe real detector effects with as many details as possible. In this
paper the current status of such a simulation of the MPD TPC (Time Projection Chamber) is demonstrated,
including description of relevant processes. Data reconstruction approaches are also presented along with the

main results on detector performance.
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1. INTRODUCTION

The NICA heavy-ion program is aimed at the
experimental investigation of the nuclear matter prop-
erties under extreme conditions [1]. It implies a
detailed energy and system size scan with beam species
varying from protons to gold nuclei in the center-of-
mass energy range from 4 to 11 GeV per nucleon. The
NICA physics program addresses variety of the funda-
mental phenomena in the strongly interacting matter:
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needs to measure particle production practically up to
the fragmentation region.

In order to fulfill the NICA physics program goals
the MPD detector is designed as a large acceptance
spectrometer providing high-efficiency tracking per-
formance, precise vertex reconstruction (including
the primary and secondary vertices), powerful particle
identification (PID), as well as careful determination
of the event centrality and event plane [2].

V.Vasendina

Paper about new hyperon
reconstruction is under preparation

What's new?
@ New MPD geometry

@ Realistic simulation and
reconstruction in TPC

@ New PID
@ New model - PHSD
@ Extraction of physics observables
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Data set & Analysis

@ Generator: PHSD, Au+Au @ 11 GeV, minbias, 2M events
@ Detectors: TPC & TOF

@ Track reconstruction: with clustering in TPC

@ Track acceptance criterion: |5|< 1.3, N> 10

@ PID: TPC & TOF

V.Vasendina



)] Secondary Vertex Finding Technique Q&)

Q- — A+K — p+m+K

Event topology:

» PV —primary vertex

» V, —vertexof hyperon decay

» dca —distance of the closest approach
» path — decay length
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= Track reconstruction in TPC
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Coordinate resolution
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@ Track reconstruction efficiency
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@ A reconstruction: p+ dependence
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reconstruction: p; dependence
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=- reconstruction: p; dependence
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Entries / 1 MeV/c*
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Hyperons @ different b
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Efficiency of A reconstruction

Efficiency, %
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p- spectrum of A
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where the slope parameter T is “effective temperature”,
m is the hyperon rest mass
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Summary and plans

@ The MPD detector offers a good opportunity for a study of the
strangeness production in heavy-ion collisions at NICA

@ The event reconstruction software was created and tested on
Monte-Carlo simulated event samples

@ \We are In the process of developing and testing of analyses
procedures and obtaining well-grounded physics performance
numbers

Thank you for attention!
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