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Abstract

The development process of two scintillation monitoring systems for
testing «Shashlyk» electromagnetic calorimeter modules (ECal) is considered.

One version of the system involves the use of small-area fast scintillation
detectors in the trigger for testing Ecal using electron beams. In another version,
it is proposed to use large-area scintillation detectors for testing modules on
cosmic rays. Both implementations of such monitoring systems use SiPM
technology to ensure high particle detection efficiency and possibility to work in

high-intense magnetic fields.
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The test bench for calibration of ECal modules

1 module 1 module
16 towers (MPD) 9 towers (BM@N)

Trigger Detectors

Cosmic rays is the only constant source

ECAL  of relativistic particles for the stand
Modules

* More details in the Yury Krechetov and MPD
ECAL Group report, Workshop on NICA/MPD, ECal

Trigger Detectors
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The test bench for calibration of ECal modules
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Individually calibrate of each tower using mini-trigger counters

& ./
\ WM Ustinov
~Area of counters are 30%30 . E.Sukhov

This is too much electronics ->
Unprofitable

1 module = 16 towers
1 test bench = 12 modules = 192 towers
There are two counters for each tower = 384 piece




Test of the monitoring counter large square

Mylar reflector

Max. emission is

425 nm

Possible solution:
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Block-scheme of measurements

External trigger system (2 scintillators

Large-area scintillaitor

30x30x5 mm? read out by PMT-85)

p-1 p.9
p. 6 p-5 5
. @ - discriminator 4®-115
. ® And/Or - adder 4C-149
I SiPM S12572-015P (3x3 mm?)
p.2 ! Between SiPM and ® placed amplifier
,' (AMP-PLNO5)
— l
Y-11 WLS SiPM 1 ,' ;'" siM2 [
d=1.2mm (8 .
pieces) v
q;'1 d;r2 2CC-1511 > Trigger counter
I -
I_=0L_J(;fold v J }
coincidence
counter < 2CC-1511 <
) y And/Or and trigger
coincidences at once
And/Or —>ZCC_1 511 > counter

Naaper'
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Nipomeqmux — total number of particles that passed through external trigger system
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Detection efficiency distribution of large-area scintillator
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Amplitudes of large-area scintillator (SiPM #6002/left)
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Development of the fast beam counters

Sr-90 test. Counter1 / thr = - 260 mV (O.V. = 4V)

ELJEN EJ-228 read out by

2 00 " 2/ ndf 3.812e+004 / 20
i - / \ Constant 1433 £ 16.63
1200
- 7 \ Mean 9.405 + 0.0008461
1000 - / \ Sigma 0.06249 + 0.000954
800 |- / \
600 | / \ 62.5 ps (G fit)
400 — /[ .
200 —
" |
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Time1-TimeO, ns

Bicron BCF-10
(analogue BC-408)
read out by
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..... Rl N Sensitive area of
e LoEieE ‘ counter is 4x4 mm?
Thickness is 2 mm
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Decay timeis 1.4 ns
i EJ-224
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Summary

1. A large-area prototype of trigger counter has been development and
tested. The counter is based on Bicron BC-408 plastic scintillator; light
extraction was carried out by an Y-11 WLS, that ensures high
uniformity of the output signal.

2. Developed 6 fast mini-counters based on Eljen UV scintillators for
beam tests. The counters have a high temporal resolution from 60 up
to 80 ps.

3. A special beam counter based on Bicron BCF-10 scintillating fibers with
a working area of 4x4 mm? (thickness is 2 mm) has been developed.

4. The efficiency of minimally ionizing particles registration of all counters
is close to 100%.
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Thank you for attention!
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Events
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Test scintillator detector on cosmic rays
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Amplitudes of signals when muon passing
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Signals from calorimeters
selected by the trigger system
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Calculation results

Studies have shown that the efficiency of light registration is equally
high over the entire area of the counter and does not depend on the
passage of minimally ionizing particles.

N2 Touku Kon-Bo Kon-Bo Kon-Bo 3P PeKTUBHOCTb 4X-KPaTHbIX 3dPeKTUBHOCTL
M3MepeHuUa  TPUrrepos coBnageHum n/unu coBnageHui n/Unun
1 387 368 - 0.95 -
2 2074 1953 2028 0.94 0.98
3 6862 6669 - 0.97 -
4 200 184 188 0.92 0.94
5 2057 2000 - 0.97 -
6 276 261 269 0.95 0.97
7 267 256 260 0.96 0.97
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