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(NECPD Introduction

Measurements on electron beam of Pahra
accelerator and cosmic rays have been
performed at 28-30 of January 2020 by JINR-
group (1. Typkin) and FIAN-group (V.Baskov).
Data analysis has been performed independently
by JINR-group and ITEP-group ( V.Kulikov,
M.Martemianov.M.Matsyuk) .

Under test were 3 modules (48 towers) of central
type. Two modules were produced at IHEP
(Protvino)
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Pahra accelerator complex
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(NiCPD MPPC signal measured by ADC
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Very nice electronics: negligible pedestal, afterpulses only on 1% level.
Deposit energy can be measured as a sum of counts in a range of ADC
channels, as area under fit by pO*t*t*exp(t/p2),where t=x-p1 and x is
ADC channel , and as maximal amplitude.

L fexp-p20cp1),

V.Kulikov, 25 June,2020, VBLHE JINR, Dubna Slide 4



(NTCPD Towers non-identity correction
@

NoO correction With correction
USing CosmiC RayS 293 MeV.ADC no calib. 293 MeV,ADC calib.
Maharnab Bhattacharjee °*°f h (e R ; ﬂ
obtained relative % Pt 2935:04|  S00F Pt 2053103
correction coefficients for *°°t - — a00f ———
each of 47 towers. These *°°f 23.8(3) 300f 22.7(3)
coefficients change from  2°°; MeV 2001 MeV
1.37t00.78. Thisslide oo J " NI AL
demonstrate the influence o=t E';“lr;né"l’%} O bt ;;;';;,D'h'ﬂ'aég'!
of this energy correction =
fOI’ 293 and 54 I\/IeV 54 MeV, ADC no calib. 54 MeV,ADC calib.
beams. It reduces energy ooof- h ;Srci;df 02_361150;: ooof- q fr;t:df gofd-::
' - p0 1019 = 18.3 i pi0 1044 = 186
resolution by 5% at 293 soop P semeons soor S
MeV electrons and will be eoof soof
more important for : 10.3(1) g 10.1(1)
: . acop MeV MeV
different positions of the ; ;
beam 200_— J 200_— J
Ozuuluuiu.L"-Lh_.uuluuuulu 0:||I||L4||I||||
0 100 200 300 1] 100 200
Me\V/ Me\V

V.Kulikov , 25 June,2020, VBLHE JINR, Dubna Slide 5



Energy resolution for 293 and 54 MeV

(NICA)
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Fit works better but is slow and less reliable, sum over 30 ch. will be used
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(NTC@ Linearity and resolution energy dependence
@

ECAL Energy, MeV

Linearity test
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Linearity is reasonable but
not perfect: +/- 12 MeV
Impact parameter

ECal Energy Resolution

ECal at electron beam

B ECal corrected for beam energy spread
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Good agreement between

MC and data but
correction for beam
spread Is questionable
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Energy resolution tables

(NICA)

Beam Energy, MeV 293 196
ECal measured, % 8.1 9.1

98 o4

12.3 16.3  (accuracy 0.1-0.05)

e-beam spread 3.4 5.4 7.5 11.0 +/- 10% given by V.Baskov
ECal corrected(*), % 7.4 74 98 120
MC ,% 7.1 85 11.7 156
ECal to MC ratio 1.04 087 084 0.77
Beam Energy, MeV 293 196 98 54
ECal measured, % 8.1 9.1 123 16.3  (accuracy 0.1-0.05)
e-beam spread 3.4 3.4 34 34 /I myqguess
ECal corrected(*), % 7.4 85 119 159
MC , % 7.1 85 11.7 156
ECal to MC ratio 1.04 1.0 1.02 1.02

My guess Is based on independence of beam spread
from energy in case of small multiple scattering/
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(NECPD Conclusion

1. The beam test has shown a good
performance of the first 3 ECAL modules
and electronics.

Software Is ready for data analysis

3. Energy resolution is in reasonable agreement
with MC. For 300 MeV this agreement is
better than 5%. At smaller momentum the
beam spread problem has to be and will be
solved at extracted electron beam.

4. Work on the optimization of time resolution,
MC simulation of beam test set up and
cosmic ray calibration of ECAL are in
progress.
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