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Heavy-lon Collisions
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Setup of BM@N for RUN-7 in spring 2018

Central tracker (CT) Drift Chamber

@

ZDC (Zero - Degree
Calorimeter)

TOF700(Time-Of
-Flight detector)

TOF400( Time-Of
-Flight detector)

Cathode Strip Chamber (CSC)

® BM@N is the first experiment with a fixed target at the NICA.
® Itisdesigned to study nuclear-nuclear collisions at high densities.

®  The Nuclotron provides heavy ion beams with energies ranging

from 2.3t0 4.5 GeV




/DC at BM@N

GEM+STS ZDC

Real-life view of the detector, Run7

* No beam hole.
»  Central part consist of 36 modules
with sizes 7.5% 7.5 cm?
» Peripheral part contains 68 modules
participants of 15x 15 cm?2.
before collision after collision *  Total number of modules -104

One of the purposes of the ZDC is to select central events at the trigger level during data
collection.




PID with TOF700

Using tracks from L.Kovachev
(m/qZ0)?, GeV?
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PID with ToF700
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Expected Kinetic energy(Tkinvs p/q) @
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Total energy of the track particles Etot: Etot = \/ (p/z - Zid)?+ m? - Z},

Kinetic energy of the track particles Tkin Tkin = Etot — /mZZiZd

where Zid is the charge for the track (1 for the “proton"), p/z is the momentum of the track.




Expected kinetic energy(Tkin vs p/q) M@Y
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Tkin, GeV

Total energy of the track particles Etot: Etot = \/ (p/z - Zid)*+ m? - Z2,

Kinetic energy of the track particles Tkin Tkin = Etot — /mZZiZd

where Zid is the charge for the track (1 for the "deuteron™), p/z is the momentum of the track
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Extrapolation of tracks from TOF700 to ZDC
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Criteria for selecting tracks: ’
| Xextr| <83 cm,
Active Zone ZDC
Extrapolated coordinates from TOF700 to ZDC: |Yextr| <52 cm,
Xextr = Xtof + (Z — Ztot )*TXtof; p/q > 2.5 GeV for the deuteron

Yextr = Ytof + (Z — Ztof )*TYtof;
1< p/q <= 5.5 GeV for the proton




XY - extrapolate for the triggered module \4@.

Real position after extrapolatlon Expected position on the map
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XY - extrapolate for the triggered module \4@.

Expected position on the map

Real position after extrapolation
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ZDC calibration

Distribution of the RMS cluster width Distribution of the square width
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The ZDC was calibrated in 2015. The beam was irradiated with different modules.
From the Figure (Ry » R%ust) - Selection criterion: R;<8 -9 cm




Estimate of energy release from the track

Xextr, Yextr
i"' = "'h

Criteria to the distance:
R; <9cm, k=Y"2,x

ZDC map
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Distance: R; = \/ (Xextr — Xi)? + (Yextr — Yi)?2, (**)

Total energy release in the circle Xi - X coordinate of the random point of the i-th triggered
104 module,

SumEy;pc = Z E; - k;- Yi - Y coordinate of the random point of the i-th triggered
; module.

E, - energy release of the i-th triggered module.




Summary

Done:

v" The match between the particle track and the module in ZDC is established;

v The optimal criteria for the tracks have been selected;

v Determination of expected kinetic energy ranges(p, d);

Plan:

Search and study of the correlation between the distributions of energy release (E,.)
and track energies(T,;, for p,d);

Wait for Run—-8 ©
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Thank you for attention!




