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Fig.1. QCD phase diagram
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MICROCHANEL PLATES DETECTORS

Fig.3. Concept of the compact
module of the FBBC based on
the circular MCPs [1].

MC SIMULATION: DETAILS
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Fig.5. Charged particles pseudorapidity
distributions: MC simulations
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Fig.6. Charged particles time-of-flight
distributions: MC simulations

Distance from IP to 30 cm
detector

Covered I] range gg —

Average number of 9.6
ch.part, passed

through MCP in

single event

Efficiency 0.94
(Ncounted/Nall passed
through)

O (Ztrue-Zcalc) 11 mm

Tab. 1. Characteristics of MCP for different distances from IP

For Monte-Carlo simulations we
used 3 event (generators:
DQGSM [2], SMASH 1.8 [3] and
UrQMD 3.4 [4]. We didn’'t use
GEANT for experimental facility
simulation yet — it will be done at
the next stage of the study.

We simulated about 10000
Au+Au collisions with energy
Vs=11 GeV and impact
parameter from 0 fm to 14 fm for
every MC generator. Only
charged particles are considered.

It was revealed that SMASH and
UrQMD are unable to distinguish
final state ions from bulks of
separated nucleons, which leads
to overestimating final multiplicity
of protons (Fig.5, Fig.6). Thats
why in the further part of the
study we use DQGSM results
mainly.

MOTIVATION

Experiments to study the QCD phase diagram in the region of high baryon densities are planned at
the NICA collider. For quantitative event-by-event analysis it is necessary to determine such event
characteristics as interaction point coordinates, multiplicity, centrality, azimuth distribution, etc.

To meet the challenges of the fast monitoring of the beam-beam collisions of the high intensity NICA

and the timing distributions of the particles reaching the detectors. The general concept of the Fast
Beam-Beam Collisions Monitor set-up is shown in the Fig.4.

The FBBC is based on the application of Microchannel
plate detectors (Fig.3) for the precise determination of
arrival times of charged particles produced in the nucleus-
nucleus collisions at NICA. New MCPs with the improved
characteristics, such as small diameter (8u) channels, low
resistivity (100-500 MOhm), high gain (~107), short (~1ns)
MCP signals, fast rise-time (~0,8 ns) signals, will be used.

We suggest to use the MCP detectors in MPD and/or SPD
experiments at NICA as the system for the fast collision
trigger signal generation and bunch-by-bunch monitoring of
the collision intensity, for the IP determination and for
measurements of the TOF and azimuthal distributions of
particles produced in the very forward/backward regions . Fig.4. Supposed FBBC design [1]
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Fig.2. NICA complex
SUPPOSED DETECTOR DESIGN

-~ 64 sectors

We supposed FBBC as a two sets of MCPs
placed on the left and right sides symmetrically
from IP (Fig.4). The number of MCPs on the
single side is optional, and we assume it equals
3-5 MCPs. We suppose every single MCP as a
ring with inner diameter 30 mm and outer
diameter 50 mm. MCP separated on some
amount of sectors, which one of them s
connected to read-out electronic channel. In this
study we consider MCPs, separated on 8 angle
and 8 radial sectors (total 64 read-out sectors)
(Fig.4).

TIME-OF-FLIGHT DISTRIBUTIONS: DQGSM RESULTS
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EFFICIENCY OF PARTICLE COUNTING AND INTERACTION POINT DETERMINATION
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(Tab.1), such as: pseudorapidity region, covered by single one MCP; event-by-
event average number of charged particles in this pseudorapidity region;
efficiency of particle counting, which is ratio of counted particles to all particles in
the pseudorapidity region covered by the MCP.

Also we checked the possibility to reconstruct IP coordinate Z via the information
about average arrival time of particles <T>. We make a gauge plot <T>(Z) (Fig.8)
using DQGSM data, then we use the information from MCP about <T> in the
single event and estimate coordinate Zcalc by gauge plot. The standard
deviations of the quantity (Z-Zcalc) shown in the Tab.1.

y=38.8+11.3x

III|IIII
500 10

O

56 mm 75 mm

CONCLUSIONS

collisions monitoring for NICA experiments at JINR.
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It is assumed that the particle beams pass through the central opening of the circular MCP setup, and the secondary particles

Fig. 8. Gauge plot of dependency <T>on Z
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