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Superconducting accelerator complex NICA
(Nuclotron based lon Collider fAcility)

Fixed target experiments Spin Physics
area (b.205) Detector (SPD)
Extracted beams from
Nuclotron

KRION-6T
and HILac

(3,5 MeV/u) \

Multi-Purpose
inside Synchrophasotron Detector (MPD)

LU-20 yoke

(S MeV/u) Nuclotron
-— 0,6-4,5 GeV/u

Cryogenics

NICA parameters
+ Energy range: Vs, = 4-11 GeV
+ Beams : from p to Au
+ Luminosity : L~10%7(Au), 103 (p)
+ 2 Detectors: MPD (ions), SPD (spin physics)
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MPD Advantages:

*Hermeticity, homogenous acceptance (21 in azimuth),

low material budget

*Excellent tracking performance and powerful PID

*High event rate capability and careful event characterization

Central Detector
Volume:

9.0 m (Length)
6.6 m (Diameter)

Magnet :
0.5 T superconductor
(1t stage)

Tracking :
TPC (1%t stage,|n|<2.0)
ECT, IT (2" stage,|n<2.5)

Particle ID :
TOF, ECAL, TPC
(1ststage, |n|<1.5)

Triggering : FD
(1t stage,2.0<|n|<4.0)

Centrality : ZDC
(1t stage,2.2<|n|<4.8)
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MpdRoot inherits basic properties from FairRoot (developed at GSI), C++ classes

Extended set of event generators for heavy ion collisions (UrQMD, LAQGSM, HSD)
Detector composition and geometry; particle propagation by GEANT3/4

Advanced detector response functions, realistic tracking and PID included
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Motivation for feasibility study of ¢(1020)
production at NICA/MPD

——

® Strangeness as a probe of deconfinement

® Nuclear dynamics and hadron production under extreme
nuclear density

® |Low cross-section in nuclear matter, early freeze-out

® Particle properties in dense nuclear matter

Challenge - Low yield of ¢(1020)

(R AWE R

Why at NICA/MPD ? - High luminosity , high efficiency,
detector with precise tracking

. E—



Activities:

1 Generators of HIC at NICA energies (UrQMD), study of model |
predictions for particle yields and spectra (K, ¢)

Event reconstruction in the MPDRoot framework, study of the
MPD particle ID performance for kaons at vs,,, = 11 GeV

W

Development of algorithms for proper reconstruction of ¢ (1020) &
and solving problems with statistics e

Analysis of invariant mass distributions
for identified K+K- (@) pairs

o= [1!3]& A=+11/3)e




The UrQMD

The Ultrarelativistic Quantum Molecular E
model used to simulate (ultra)relativistic he
range.

Main goals:
* Creation of dense hadronic matte
* Creation of mesoni




Study of model predictions for particle yields and spectra

(K, 9)
*Phase-space distributions
. ) 2N — 2 4+m?2—m
*Pt spectra — Fit function: -7 ~ pr-cop( — T_r )

*Mt spectra — Fit function: " = A-exp(—%)

. . - 2 2
*Y spectra — Fit function: 7 — N .(cap(— (Y 203;'0) L. (y;fﬂ) )

Histogram
r UrQMD, AutAu

350 (s 1 GeV
r b 0-9 fm

Data

+ + N 22.1+ 0.4
yD

0.7271+ 0.0152

sigma 0.7665 + 0.0124

Pt (GeV/c)
dN/dy
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e
Reconstruction of ¢ (1020)

We use the channel decay ® —» K+K- to detect the formation of the @-meson. This
channel is chosen because it has a high branching ratio (49.1%) and kaons are easy to
detect.

* UrQMD event generator is used
* Energy - Vs =11 GeV
*Selection of kaon pairs by track quality cuts and particle identification (PID)

The invariant mass of the kaon pairs is calculated and then the combinatorial background
(mixed-event technique) is subtracted. The obtained peak from the invariant mass
distribution is it-Wigner function and the characteristics of the ¢-




N
Reconstruction of ¢ (1020)

Signal Distributions

Signal distribution — BOX generator Signal distribution - UrQMD + BOX
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Reconstruction of ¢ (1020)
Combinatorial Background

Combinatorial background-same events Combinatorial background-different events

(K+K+) and (K-K-) combinatorial background K+K- Combinatorial Background

Combinatorial_Background1
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Reconstruction of ¢ (1020)

Signal distribution after subtraction of background

Subtraction of same-event background

Raw Signal Distribution
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Subtraction of mixed-event background

Raw Signal Distribution
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Same-event invariant mass distribution
Entries 3773
BW Area 10.1+£0.2
BW Width 0.004291+ 0.000104
Mass phi 1.019+ 0.000

The measured values|of t
are consistent

1.02 1.04 1.06 . . 1.02 104
M., (GeV/c?) M., GeVic

inv 2




Measurements of the production o
provide important information on the [
mechanisms in ultra-relativistic Au-Au

Measurements of the @-meson p.spect

normalization on centrality may shed |
time of ¢ formation as well as the
formed. Since multistrange hadrons
assumed to freeze out early and unde

their v, signals should provide a clean
evolution.
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