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Schematic drawing of the ECAL position in the BM@N setup

Position 1, Run 7 (SRC) ECAL calibration runs
C 3.17 AGeV — Pb, run ids 3503-3511, ~2M ev.
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Position 4, Run 7 (BMN) ECAL data analysis
Kr 2.6 AGeV — Sn, run ids 4921-4966, ~5M ev.

’ 2800 .
e 2018 year ECAL setup (run 7) ]\
o one shoulder 7x7 modules, 411 cells é
e New ECAL setup =i
BM@N o two shoulders of 8x7 modules, 1008 cells
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Bmnroot ECAL configuration flies

e ECAL mapping file ($VMCWORKDIR/input/ECAL_map_period_7.txt)
o ADCid & ADC ch — ECAL ch

e ECAL calibration file ($VMCWORKDIR/par‘ameter‘s/ecal/ECAL_calibr‘ation_r‘un7.txt)
o ECAL ch — Calibration coeff (MeV)

e ECAL geometry files ($VMCWORKDIR/geometr‘y/ECAL_v3_r‘un7_pos?.r‘oot)

o MC simulation (run_sim_bmn.C)
o  MC data digitization (ECAL ch — Ecal(x,y), Lab(x,y,2)")
o  Exp. data raw to root conversion (ECAL ch — Ecal(x,y), Lab(x,y,2)")

" ECAL cells coordinates in lab system are written into digi root files
so they are fully ready for analysis

BM@N
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ECAL signal raw to digi conversion

1. Pedestal - mean of slices 0..7 RndGraph, run 4990, event 2490, ch 496
2. Novosibirsk fit o e \i
3. Peakamplitude A and time T, g Mﬁ*\\ ﬂw
4. Starttime T0 -500(- TO
5. Amplitude A - mean of T ..T +20 slices I ﬁ f
6. Get coords from geometry file - &i f
~1500-
—zooof %\ Z B Sample points
Novosibirsk function: _25005 M —{Novoshrsk
f(x):e_h;AZymz’ q, :1+A(x—x0)xsinh(AM) 0 ‘ 1|0 — 2|c\> — 3‘0 — 4\0 — 5|0 ‘
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Amplitude calibration by MIP peak

C 3.2 AGeV (3503...3511) ~1.6M ev. Kr 2.6 AGeV (4921...4966) ~5.7M ev.
Cell isolation criteria Cluster amplitude of most bright cell
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Calibration on cosmic rays Cosmic calibration only
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Cell energy reconstruction

Pi0 gamma energy loss ratio Cell energy scale factor was obtained from
- simulation
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Cluster parameters

e Minimal cell energy is 10 MeV, other cells are ignored
e Cluster radius is 10 cm (21 cells of 5x5 area)

e Cluster parameters are: A
o energy —
o  center gravity
o weighted average time
o normalized moment oo
= =Bt X 7

twa - Z _EEZ X X/ yilzi)/

_ D Ex((@—w0) (5 —w) +(z—20)")
Mnorm - ZE'L -
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Clusters selection for effective mass calculation

1. Find most bright cell in the event (max(E,)). It's the center of first cluster.

2. All the cells which are close enough to that cell is the cells of the first cluster (R. < 10 cm).

3. Find most bright cell in the event which is outside of the first cluster. It's the center of the
second cluster.

4. All the cells which are close enough to that cell is the cells of the second cluster.

5. All the other cells in the event are ignored.
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Cluster energy cut
Monte-Carlo simulation. GEANT4, DCMQGSM KrSn 2.36AGeV mb, ~1M ev.

— o
Rcluster_ 10 cm, Ece”> 10 MeV, 6 >6°, Ecluster> 250 MeV
Clusters energy spectra Effective mass spectra
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count

Cluster time cut
Monte-Carlo simulation. GEANT4, DCMQGSM KrSn 2.36AGeV mb, ~1M ev.

— ]
Rcluster_ 10 cm, Ece”> 10 MeV, 6 >6°, Ecluster> 250 MeV, t,.< 0.3 ns
Clusters time Effective mass spectra
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Cluster moment cut
Monte-Carlo simulation. GEANT4, DCMQGSM KrSn 2.36AGeV mb, ~1M ev.
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Two arms ECAL
Monte-Carlo simulation. GEANT4, LAQGSM CC 4AGeV mb, 300k ev.

ECAL position in the simulation Clusters center gravity (lab coords)
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Two arms ECAL
Monte-Carlo simulation. GEANT4, LAQGSM CC 4AGeV mb, 300k ev.
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ECAL experimental data of run 7 (spring 2018)

e C-beam, Pb-target, ECAL position 1 (calibration runs)
e Kr-beam, different targets, ECAL positions 4 and 5

ECAL position 4, SP-1 T150A

o Kr— Al runs 4906...4912 ~200k events
e Kr— Su runs 4921...4966 ~5.7M events
e Kr—Cu runs 4969...4972 ~800k events
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Cluster energy
Kr 2.6 AGeV— Su (2.57), runs 4921...4966, ~5.7M events

R =10 cm, Ece”> 10 MeV, 6 >6°, Ec > 250 MeV

cluster luster
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ECAL channels signal time
Kr 2.6 AGeV— Su (2.57)

Run 4937, SP-1 1150 A

I:_I_I_I I

ADC slices

=T %

i

"\

P TR T
\

T T e LI
|\. .:.\I.l M 'I Al i H 200C

180C

ki 160C
|'Jn:

I 140C

120C
100C
800
600

400

'Iq W ::I'JI| '|' {

:ROT. 200
AT LI "'.'-,,.!'.'ll‘,'

o e b b b b P bt by | 0

100

BM@N

150

200

400 450 500
ECAL channel number

250 300 350

ADC slices

Run 4936, SP-1 0 A

4

L,

|!‘\\\\‘\\\||||||||||I|\

N
120 3 ' ' PR L3 0
PR R P T

g T T wg i
. )
Y b U 'ir
i R U
R

—350C

300C

250C

200C
150C

100C

' I vy g iy '.‘.'I.h'.',
1 1l llIII Il' El Ill
(i O oG i ".IJ e i

500

'
: '
'

L AT ;

(T O O 1 N 0

100

150

200

350 400 450 500
ECAL channel number

250 300

5th Collaboration Meeting of the BM@N Experiment at the NICA Facility, JINR, April 20-21, 2020



ECAL channels signal time and event start time T,
Kr 2.6 AGeV— Su (2.57), runs 4921...4966, ~5.7M events

. Tp Ch 447 EvTo_Tp_447
x10 i
- i o 280 . — Entries 437405 |,
3 24001 Tp S Tk .| Mean x 4478 || 900
S 2000 Entries  6.94688e+07 = 270  Meany 227.4
= Mean 2267 2 = e StdDevx 19.72 (| _lgq9
2000 — Std Dev 10.29 @ op0— "] Std Devy 9.6
s B Wy e
1800 i F 700
2 250—
16001 o40F- —600
1400|— s
1200— 230 ;T
1000 200
800 = 210— et
600[— E
C 200[—
400 — = A
200, oL N el (e
:I T i o e b b b 1T i 18 E I B B .I\I L I\I L Ia."| R L 5 TR T B
?80 190 200 210 220 230 240 250 260 270 280 49100 4420 4440 4460 4480 4500 4520 4540

t,ns eventt,, ns

®
v

i

(vs)
<

5th Collaboration Meeting of the BM@N Experiment at the NICA Facility, JINR, April 20-21, 2020



4
N

Thanks for your attention



Schematic and general view of a single cell of the calorimeter
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