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Now, it is impossible to buy fibers from famous companies s F % Light output 100% 100% 100% o
R
for a good price. Russian-made fibers have an attenuation length of Eo5F ®  Light output 100% 85% 65% - *
600 mm. This leads to a deterioration in the performance of the 2 [ %**‘
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Two possible solutions: o S e T s R :
- : . :
e Improving the characteristics of fibers. o2k
e Using sets of scintillator with different light output to N 1:
align the light collection from the module (suggested
by Oleg Gavrishchuk). U T
| | | X, mm
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e Monte Carlo model: Geant4 (QGSP_BERT, G4EmStandardPhysics_option4).

e The same geometry as the real module. Except transverse size is 400x400 Seintilator
mm?.,
e Beam: electrons and gamma-ray, energy from 0.05 GeV to 8 GeV.
. Lead
e The Geant4 simulation is only on the level of particle-material interaction. o - [0.05 mm
2 1
e For the estimation of the optical and electronics effect on the module 3
N
characteristics we used empirical methods. . 1.5 mm Scintillator
<
" 10.05 mm
0.5 mm Lead
-
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A =0.54 oe'(""")/ A

A - number of detected photons, A - number of photons captured at a point x , A - absorption length, L - WLS fiber

Longitudinal energy distribution. length Longitudinal energy distribution.
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Linearity
Electron Gamma
WLS shifter
from to from to
OSL-8 (Not corrected) 2 GeV 8 GeV 2 GeV 8 GeV
OSL-8 (Corrected) 0.1 GeV 8 GeV 0.05 GeV 8 GeV
Kuraray Y11 (Not corrected) 0.4 GeV 8 GeV 0.3 GeV 8 GeV
Resolution
Electron Gamma
WLS shifter
a, % b, % a, % b, %
OSL-8 (Not corrected) 6.63+0.02 2.06%0.02 6.71£0.03 2.72+0.04
OSL-8 (Corrected) 6.66+0.02 1.1240.04 6.63+0.02 1.60+0.04
Kuraray Y11 (Not corrected) 5.64+0.02 0.88+0.04 5.66+0.02 1.16+0.03
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e A Monte Carlo model of the ECal was made (Geant4).

e (alculated linearity and energy resolution of the ECal with Kuraray Y11 and OSL-8 WLS fibers.
Showed that the characteristics of the ECal module with Kuraray Y11 is better than with OSL-8.

® Checked the method when using sets of scintillation plates with different light output.

e Showed that the method provides the linearity of the ECal module with fiber OSL-8 and plate sets 100,
85, 65% from 0.1 GeV to 8 GeV.

e Showed that the method improves the energy resolution of the ECal module with fiber OSL-8 and plate
sets 100, 85, 65%. For electrons a = 6.66+0.02, b = 1.124+0.04 and for gamma a = 6.63+0.02, b = 1.60
+0.04. Constant members have decreased about 45%.
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Beam energy 1 GeV

3.5

electrons (mean = 125, std Dev = 76)

gamma (mean = 143, std Dev = 78)
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Average deposit energy [MeV]
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Setup details

200 layers of shashlyk: 0.5 mm Pb/1.5 mm scintillator
* 50 MeV cell energy threshold, 4x4 cm cell

* L= 1.0 m, R =0.9, 5000 photoelectrons per 1 GeV in
scintillator

dy — exp(-di/Lag)

— Reflection coefficient

Andrei Maltsev. SPD ECAL energy resolution 21.4



Resolution

Effect of corrections on ECAL resolution

SPD ECAL resolution
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All other corrections are also applied

Bigger contribution is from photoelectron statistics

Andrei Maltsev. SPD ECAL energy resolution 825
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Yucno cteneHewn ceoboabl k YpOBEHb 3HAYMMOCTHK a

0,01 0,025 0.05 0,95 0,975 0.99
1 6.6 5.0 3.8 0.0039 0.00098 0.00016
2 9.2 7.4 6.0 0.103 0.051 0.020
3 11.3 9.4 7.8 0.352 0.216 0.115
4 13.3 11.1 9.5 0.711 0.484 0.297
5 15.1 12.8 1.1 1.15 0.831 0.554
6 16.8 14.4 12.6 1.64 1.24 0.872
7 18.5 16.0 14.1 217 1.69 1.24
8 20.1 17.5 15.5 2.73 2.18 1.65
9 217 19.0 16.9 3.33 2.70 2.09
10 23.2 20.5 18.3 3.94 3.25 2.56
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)lution. Correction. Electron vs

+ scintillation
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% Electron. Not corrected, %/ ndf = 20.747853 / 16 % Electron. Not corrected,  x?/ ndf = 21.619396 / 16 % Electron. Not corrected, % / ndf = 21.619396 / 16
3 0.073765 +0.000260/ VE © 0.028633 +0.000332 2 0074287 +0.000301/ VE ® 0.029589 + 0.000393 2 0.074287 +0.000301 /VE @ 0.029589 + 0.000393
s 2 2
a Gamma. Not corrected, 2/ ndf = 26.278998 / 16 3 Gamma. Not corrected, 2/ ndf = 22.373826 / 16 3 e Gamma. Not corrected, 2/ ndf = 22.373826 / 16
@ 0.075088 +0.000370/ VE ® 0.039335 + 0.000504 I} 0074798 +0.000379/ VE ® 0.042271 * 0.000531 ? 0.074798 +0.000379 /VE ® 0.042271+ 0.000531
[ = (=
7] Electron. Corrected, 2/ ndf = 21.077582/ 16 w Electron. Corrected, %2/ ndf = 9.904201/ 16 w Electron. Corrected (100, 85, 65%), x? / ndf = 6.625928/ 16

0.074023 +0.000245/ VE © 0.009943 + 0.000598 0073100 +0.000234/ VE ® 0.010330 +0.000278 0.066570 +0.000210 /VE @ 0.011706 +0.000411

1071 Gamma. Corrected, %2/ ndf = 7.076435/ 16 10 Gamma. Corrected, %2/ ndf = 6.500403 / 16 10" Gamma. Corrected (100, 85, 65%), 32 / ndf = 5.836081/ 16
0.073674 +0.000274/ VE ® 0.013401 + 0.000533 0073436 +0.000254/ VE ® 0.012745 + 0.000505 0.066262 + 0.000219 /VE @ 0.015997 +0.000362
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action of the attenuation
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