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ECAL geometries

non-projective (“normal”) geometry projective geometry

outer face of the outermost barrel module
cell size = 5.5 cm crosses the interaction point

Parametrizable: barrel radius/length, cell inner/outer sizes in theta/phi
(also possible to set maximum theta angle for barrel), endcap hole size

https://qgit.jinr.ru/AndreiMaltsev/spdroot/-/tree/ecal_projective_geometry 2



ECAL geometries

geometry used as a guideline: Limitations

http://spd.jinr.ru/wp-content ° Till now dimensions of our setup were limited by geometry.

uploads/2020/05/ . |
2020-05-13_guskovl.pdf  Now we try to fit our setup into 1200 ton.
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o we have to keep all
subsystems
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cell size = 5.5 cm

© we cannot reduce thickness
of the RS below ~4 A

O we can assume different
types of ECAL in barrel at
end-caps

o >15 Xo in ECAL

- RS
siic L ECAL shashlyk
ECAL Csl (20 X0)

Tracking system radius:

Magnetic Coil -..2 m->~ 1 m
TOF 3



Shower reconstruction

Two geometries: non-projective/projective
Two algorithms: linear and logarithmic weighting

See talk by Adel Terkulov
http://spd.jinr.ru/wp-content/uploads/2020/05/2020-05-13 terkulov.pdf
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log weighting: exponential transverse shower profile
ao - energy cutoff
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Projective geometry

Scan for the log weighting parameter

parameter scan: ¢
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¢ -> Ro, R = barrel radius
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Projective geometry

phi: reco - true vs phi Z:reco - true vs Z
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Projective geometry: resolutions

¢ resolution, 2 GeV photon
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Non-projective geometry

Linear weighting:

Log weighting:

(preco - (ptrue
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phi: reco - true vs phi
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Summary

* Logarithmic weighting gives significant improvement for ¢,Z coordinate resolutions

SPD ECAL resolution

Z resolution, 2 GeV photon
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@ 2 GeV:

e o(p) ~1cm

e 0(Z) ~ 1-2 cm for non-projective geometry

e 0(E)/E worsens from ~ 10% to 12% @ 400 MeV and from ~ 2.5% to 4% @ 4 GeV
for showers at 30 degree angles

Is it enough for physics cases? 10



BACKUP



Resolution

Effect of ECAL cell size on
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50 MeV cell energy threshold
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“infinitely large cells”: no cell energy threshold effect
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Resolution
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Effect of cell threshold on resolution

SPD ECAL resolution

% * 1.0151 @ 3.0463//E @ 0.6195/E | SPD, 200 layers, 1.5/0.5mm, electrons, 0 degrees | no additional correction
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— * -0.0000 @ 5.0535/VE @ 2.4791/E | SPD, 200 layers, 1.5/0.5mm, electrons, 0 degrees | 30 MeV threshold, 4 cm cell
-

— §

— 1.0619 @ 4.8039/E @ 3.8937/E | SPD, 200 layers, 1.5/0.6mm, electrons, 0 degrees | 50 MeV threshold, 4 cm cell

— -0.0000 @ 5.5321/VE @ 4.7266/E | SPD, 200 layers, 1.5/0.5mm, electrons, 0 degrees | 70 MeV threshold, 4 cm cell

— —— —

— e .
_I\II|IIII|\III‘IIII|III\|II\I|I\II|I\II|IIII

Electron energy [MeV]

NO CORRECTION

30 MeV THRESHOLD
50 MeV THRESHOLD
70 MeV THRESHOLD

13



Resolution

ECAL resolution for different angles

SPD ECAL resolution
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-0.0000 @ 5.5184/1E @ 1.5876/E | SPD, 200 layers, 1.6/0.6mm, electrons, 0 degrees | 50 MeV threshold, 5.5 cm cell

1.4204 @ 4.2930//E @ 3.4498/E | SPD, 200 layers, 1.5/0.5mm, electrons, 10 degrees | 50 MeV threshold, 5.5 cm cell

3.4589 @ 3.4162/E @ 4.1586/E | SPD, 200 layers, 1.5/0.6mm, electrons, 20 degrees | 50 MeV threshold, 5.5 cm cell

3.2021@ 3.7638/VE ® 4.4018/E | SPD, 200 layers, 1.5/0.5mm, electrons, 30 degrees | 50 MeV threshold, 5.5 cm cell

0.0000 @ 5.2998//E @ 1.6810/E | SPD, 2000 layers, 1.5/0.6mm, electrons, 0 degrees | 50 MeV threshold, 5.5 em cell
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The angle effect is not caused by increasing the effective width of ECAL
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Resolution
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Effect of corrections on ECAL resolution

SPD ECAL resolution

1.0151® 4.8168/YE @ 3.9347/E | SPD, 200 layers, 1.5/0.5mm, electrans, ¢ degrees | 50 MeV threshold, 4 cm cell

0.0000 @ 7.5772/VE © 2.2479/E | SPD, 200 layers, 1.50.5mm,

. electrong, 0 degrees | 50 MeV threshold, 4 cm cell. NPE: 3k per 1 GeV, Latt = 1m, R=0.9

-0.0000 ® 7.1518/VE ® 2.1820/E | SPD, 200 layers, 1.5/0.5mm, electrans, 0 degrees | 50 MeV threshald, 4 ¢m cell. NPE: 4k per 1 GeV, Latt= 1m, R = 0.9

-0.0000 ® 6.9529/VE ® 1.9490/E | SPD, 200 layers, 1.5/0.5mm, @ectrans, 0 degrees | 50 MeV threshold, 4 ¢m cell, NPE: 5k per 1 GeV, Latt = 1m, 9
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All other corrections are also applied

Resolution

Bigger contribution is from photoelectron statistics
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SPD ECAL resolution

0.0000 ® 6.5890/VE ® 1.8924/E | SPD, 200 layers, 1.5/0 5mm, electrans, 0 degrees | 50 MeV threshold, 4 cm cell, NPE: 5k per 1 GeV

-0.0000 ® 6.9769/VE @ 2.0646/E | SPD, 200 layers, 1.5/0.5mm, electrons, 0 degrees | 50 MeV threshoid, 4 cm cell, NPE: Sk per 1 GeV, Latt = 1m, R = 0.9

0.0000 @ 6.4306/VE © 2.9B46/E | SPD, 200 layers, 1.50.5mm, electrons, 0 degrees | 50 MeV threshold. 4 cm cell, NPE: Sk per 1 GeV, Latt = 2m, R = 0.9

0.0000 ® 6.9851/VE & 2.1335/E | 8PD, 200 layers, 1.50.5mm, electrons, O degrees | 50 MeV threshold. 4 cm cell, NPE: 5k per 1 GeV, Latl = im, R = 0.8
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What is the effect of magnet coils on
ECAL resolution?

SPD ECAL resolution
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no “preabsorber”
0.5 X, “preabsorber”
1.0 X, “preabsorber”
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