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BBegoeHue

* CTONMKHOBEHUSA TAXErbIX PENATUBUCTCKUX MOHOB MO3BOMNSAOT
HaM M3y4aTb SOEPHYI0 MaTeEPUIO NMPU 3KCTPEMAaIbHbIX
MNNOTHOCTU N Temneparype.

* [1pn JoCTaTOYHO BLICOKMX TEMMNEpPaType U NIOTHOCTM SHEPrnu
cbopmunpyeTcs Tak HasbiBaemas KBapk-rnooHHasa nnasma (KIri)

[1]:
° COI'IpOBO)K,EI,aeTCS:I NoBbILLUEHHBIM BbIXOOO0OM NTMMNEPOHOB.
» TeopeTnyeckme Mmogenu npeanaratot pasHble onncaHua [2],[3]:
° Hy>KHbI HOBbIE 3KClNepnmMmeHTalibHbl€ aHHblE€ OJ1A Pa3bACHEHUA.

[1] B. Friman, W. Norenberg, V.D. Toneev “The quark condensate in relativistic nucleus-nucleus collisions”
Eur. Phys. J. A3, 165-170.
[2] J. Adams et al Nucl. Phys., vol. A 757, pp. 102-183, 2005.

[3] K. Adcox et al Nucl. Phys., vol. A 757, pp. 184-283, 2005.



JkcnepumeHT BM@N Ha komnnekce NICA

* CTONMKHOBEHNA 3apsAXKEHHbLIX MOHOB C OQUKCUPOBaAHHOM
MULLEHbLIO NPU 3Heprmn nyyvka 0o 4 [aB Ha HyKIoH.

* I3y4yeHne cBOUCTB NSIoTHOW BapmMoHHOM MaTepumn, obpasoBaHue
rmnepmMarepun, ypaBHeHUe COCTOSAHUA CUMMETPUYHOU U
aCUMMETPUYHOU A0ePHOU MaTeEPUN, KONNEKTUBHbIE SABNEHUS ...
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Llenb paboThbl

* BbigeneHune curHanos A u Kg Ha aKCnepumeHTaNAbHbIX U
MoHTe-Kapno aaHHbIX B aKcnepumeHTe BM@N.

* CornacoBaHue skcnepmmeHTaibHbIX AaHHbIX U
pe3ynbraToB MoOHTe-Kapno.



[1aHHbIE

« JKCrepuMEHTanbHble AaHHble, NMOoSly4YeHHbIe B PU3NYECKOM CeaHce B
Hadane 2023 .

. %J'IFI MOOENMPOBaHUSA AaHHbIX 6bir1 ncnons3osaH MoHTe-Kaprio reHegaTlc\)/F
ubna Cascade Model - Statistical Multifragmentation Model (DCM-SMM)

[5].
« OHeprma nyyka 3.9 3B Ha HYKIOoH.
 MuweHb Csl, ny4ok Xe.
» [1akeT aHanun3a gaHHbIX BmnRoot.

« Ctatuctuka gaHHbIX 1 MoHTe-Kapsro 1 mnH.

[5] Baznat M., Botvina A., Musulmanbekov G., Toneev V., Zhezher V.
Monte-Carlo Generator of Heavy lon Collisions DCM-SMM, Physics
of Particles and Nuclei Letters 17, 3, 303-324 (2020)



[Tpouenypa o6paboTkm AaHHbIX

* I'IpOBeﬂ,eHa PEKOHCTPYKUUNA TPEKOB HaCTuUL.

« PaspaboTaHbl 1 peann3oBaHbl MaTemaTU4yeckme anropuTMbl s rnoncka
pacnaga A—sp + U pacnaga K¢—mt + 7 :
* nepebop nap YacTul, ¢ pa3HbIMU 3HaKaMu
* BblYUCIIEeHUNE I/IHBapVIaHTHOM MacCChbl
* HanoxXeHume pdaaa reoMeTpnyHecKknx OFp8H|/|‘-|€HI/II7I Ha NapaMeTpbl Ka)K,EI,O|7| Nnapbl

PV — nepBnyHan BepLlinHa.

Path — paccTtoaHue, nponaeHHoe A oT
NepBMYHOM BEPLUMHbI A0 TOYKM ee pacnaaa.
DCAOQ — pacctoaHue mexay nepBUYHOM
BEPLUMHOM N npoeKkuuen nmnynbca A.
DCA1 — KpaTyanwee pacctoaHne ot
NPOTOHA A0 BEPLUMHbI.

DCA2 — KpaT4yaunwee pacctossiHue ot
OTPULATENBHOIO TI-MEe30Ha 40 BePLUMHbI.
DCA12 — paccToaHmne mex-

Ay NPOTOHOM M OTPULATENBbHbIM TT-
Me30HOM B TOUYKe pacnaga A.

Tononorma coobITUN 6



[lapameTpbl puTa ANnsd BblOeneHns
curHana

— —B(m —m
e BG = A * \/(m _ mthreshold) % @ ( threshold)

S
* 3HAYNMOCTb: — — Bbl6paHO B KayecTBe mepbl ONTUMaJIbHOIro sHa4yeHUA

VT N
e pdeKTuBHOCTb: — 2% _* 100 %

generated




CurHanbl A n K¢ B akcnepMMeHTanbHbIX
OaHHbIX
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Probability

CpaBHEHUE 3KCNePUMEHTarbHbIX
OaHHbIX U MoHTe-Kaprno
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Entries/(2.5 MeV/c?)

Pe3ynbraThl

PEKOHCprKLI,I/IFI Aw Kg C 3KCnepumeHTasibHbiIMU AaHHbIMU U UCTMTOJ/Ib3OBAHO Ha MOHTe-KapJ'IO AaHHbIX:

: n=1.116 GeV
c = 2.8 MeV
x%/ndf = 1.333
S =3793
S/B = 0.300
Significance = 29.601
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N, (as % of best case scenario)

N, (as % of best case scenario)
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Nkaon (25 % of best case scenario)

Niaon (@88 % of best case scenario)

Pe3ynbTaThl
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3aknyeHue

* B naHHon paboTte ObIro paccmoTpeHo 1e6 MoHTe-Kaprno u
aKCNnepmMeHTanbHbIX COObITUX ONS1 aHann3a BOCCTaHOBNEHUA A

n K¢, c BIBOPOM 3HAYMMOCTU B Ka4eCcTBEe OMTUMAIIBHOIO
KpUTEpUS.

* [lpoBegeH Nonck onTUMarbHbIX TEOMETPUYECKNX OrPaHUYEHUN

ONs NofyyYeHust corfiacoBaHna Mexay aKCnepuMeHTaribHbIMU U
MoHTe-Kapno gaHHbIMN.



Cnacnbo 3a BHumMmaHue!
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Backup



Forward Silicon Detector

-
Forward Silicon Detector (FSD) is a high-precision
coordinate detector of the inner tracking system of
the BM@N setup. It consists of a set of silicon
modules which are assembled into 4 stations.

\ .

Silicon module types

front side back side

[63 am | )

Si-module
with two double-sided strip
sensors of 63x63 mm? each

sensor thickness: 300 pm
strip pitch: =100 pm
stereo angle between strips: 2.5°

back side

front side

63 nrm_| 63 mn,

|63 0|

Si-module
with one double-sided strip
sensor of 63x93 mm?

\.

Silicon stations

Station 1: Station 2: Station 3: Station 4:
6 modules of 63x93 mm? 10 modules of 63x126 mm? 14 modules of 63x126 mm? 14 modules of 63x126 mm?

ROOT geometry

N

A R i) elements of frames (aluminum)

face shield
(polystyrene)

sens. plane (silicon) printed circuit board (fiberglass)

e AN

\

_J

Basic ROOT geometry of the FSD detector Detailed ROOT geometry of the FSD detector

Adding passive elements to the geometry allows us to take into account detector
materials which affect the passage of particles trough matter. This, in turn,
improves the accuracy of the Monte-Carlo simulation.
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GEM detector

GEM (Gas Electron Multipliers) is a microstrip
coordinate detector of the central tracker in the
BM@N setup. It consists of gaseous chambers with
electron multiplier system inside.

The configuration of this detectors for RUN-8
comprises seven stations located inside the magnet
along the beam axis.

{?-\“,5?\\1

Efn

1% GEM station
(front view)

GEM station assembly

Dy
[ gas volume
[7] material layers
B frames
39 mm ‘ __.lfm‘ [ electronics
|

1 GEM station
(side view)

Scheme of joining two half-planes
together into a station (side view)

ROOT geometry
N ( N
. J
GEM chamber types
L 163.2 o N
5 Basic ROOT geometry of the GEM detector J Detailed ROOT geometry of the GEM detector )
\
Each active zone in a GEM chamber has a
multi-layer structure. A layer has the
following properties: thickness, material
type and other characteristics which are
] taken into account in the Monte-Carlo
o simulation.
3
e tialf o Sensitive area of a GEM chamber 3
\. y, J
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Tracking detectors: software for data processing

' ™\
description of detecior
Detector :
et . W N Smearing
geometry 1a MC simulation —— MC points ) * of coordinates
A

ROOT | GEO |GDML

v
Simulation @

Detector of realistic effects

parameters (7~ I

_______________________ ' Digitization —{ Digits |—> Hit reonstruction —*— Hits ]

F 3

v

converting

R
‘ Experiment run }—»{ RAW data}—b Decoding

Basic stages of data processing for tracking detectors in BmnRoot

. J
Stages of data processing Realistic simulation steps
1. Complete description of a detector: Using Geantd | ponte-Carlo
tronsport engine . .
a) Description of detector geometry (ROOT files) for particles propagation simulation Complete simulation for detectors
b) Description of detector parameters (XML files) - comprises the following stages:

| MC points |
2. Simulation: |
imufation 1. Monte-Carlo simulation (getting MC-

a) Monte-Carlo simulation Development different . .
) ) . L methods and algorithms Realistic points by using Geant4)
b) Simulation of realistic effects for detailed simulation simulation
3. Procedures of getting “hits” (Hit-reconstruction): of physIcs processes v 2. Realistic simulation (taking into
a) Smearing Monte-Carlo points (hit producing) Forming clusters on strip Digitization account the signal formation features)
b) Hit reconstruction from “digits”: layers 3. “Digitization” forming ‘digits’ as
+  Realistic simulation + digitization 4 set of all strips with theirs ) i . lsigngl on the strips) g dle
*+  RAW experimental data + digitization signals L Digits )




4 cuts used:

5.0 cm <= path <=50.0 cm
0.0cm <=dcal2 <=0.51 cm
0.0 cm <=dca0<=0.20 cm
0.93cm <=dca2 <=10.0cm

4 cuts used:

5.75 cm <= path <=50.0 cm
0.0cm <=dcal2 <=0.483 cm
0.0cm <=dca0<=0.176 cm
0.929 cm <=dca2 <=10.0cm

Cuts

Previous:

From signal analysis:

4 cuts used:

0.8cm<=dcal<=10.0cm
0.0cm<=dcal2<=0.4cm
0.0cm <=dca0<=0.5cm

0.4 cm<=dca2<=10.0cm

4 cuts used:

0.52 cm <=dcal <=10.0 cm
0.0cm <=dcal2 <=0.2875cm
0.0cm <=dca0<=0.7 cm

0.4 cm <=dca2 <=10.0 cm
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N, (as % of worst case scenario)

Pe3ynbTaThl .
AHann3 no GoHy ANA Pa3/INYHbIX TEOMETPUYECKNX OFPaHUYEHNI
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N, (as % of worst case scenario)

N, (as % of worst case scenario)
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Background dependence on dca0
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