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GEM spacers

h_gem_xy_ep

h_gem_xy_ep

Entries 1.2531760+08

Mean x -0.2252
Mean y 1.576
RMS x 4832
RMS y

h_hycal xy _ep_nomatch

h_hycal_xy_ep_nomatch

Entries 1846492
Mean x 7.887
Meany -0.17
RMS x 101.8

RMSy  87.15




GEM horizontal spacers
h_gem_xy _ep

h_gem_xy_ep

Entries 1.253176e+08

Mean x -5.166 ; ; 3 X

= - i h_gem_xy ep
Mean y 219 i v % A 3 : f— [ f—

RMS x 13 [§ - ; ; :

RMS y 2045
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-300

3
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h_gem_xy_ep

Entries 1.253176+08

Mean x 1039 |,

Mean y 1.348 [

RMS x 45.73

RMSy 87.25

h_gem_xy_ep

GEM vertical spacers

_gem_Xy_ep

h_gem_xy_ep
Entries 1.253176e+08

Mean x 2059

Meany 3.09

RMS x 50.33

RMSy 53.76
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Spacer and dead area effect in simulation

e spacer layout -----------------------
# plane position (mm) dead area width (mm)
X -344 .45 10
X -161.55 10
X 161.55 10
X 344 .45 10
y -409.3 15
y -204 15
y (] 15
y 204.1 15
y 409 .4 15

# o - acclident area layout ---------------------

# 2 sguare dead areas
# showing bottom left and top right coordinates for
# the 2 sguare areas

#1lst (21, -337.05) -= (434, -327.05)
#2nd (434, -337.05) -= (436, all the way to the top ~574mm)

Cross-checked between CAD drawing and data



Spacer and dead area effect in simulation

hh hh
hh e
600 e Entries 938331 m 9 B (JEntries 931851
Gy Meanx —292.6 mz::; fﬁz
Mean y-0.07889 RMSx 1802
e ausx 17998 RMSy 3503
400 e RMS y 34?.7‘ 400
. 4 :
200 - 6 200{—
5 B
(0] o—
: 4 :
N - 200\
e 2 E
400
= o T R R 2y i by R R
60800  -400 -200 0 200 400 600 ° 6000 400 200 0 200 400 600 °

GEM detector spacer and dead area layout



Spacer and dead area effect on efficiency in simulation

1 —
0.98—
0.96 —
0.94—
0.92—
0.9
0.88|— :
" | == Spacer dead area width = 3mm
0.86 [~ | s Spaicer dead area width = 4mm
0.84|— Spacer dead area width = 3mm, in addition,
- suppose gem has a intrinsic efficiency = 96%
0.82—
I_ 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 [l
1 2 3 4 5
0 (deg)

GEM efficiency by angle bin



Efficiency drop due to spacer and dead area

total GEMETff

— 2GeV ep 1o cut -

08 0.98 [k ................ ............... ............... ................ ................

0.9 Ll — {Gevep to at 0.96

0.9 0.92

0.9

0.8 __..._.__.. ............... . .............. . .............. .............. T— T e 0.94
- 0.9

0.83 0.88

0.86 |-

0.84 ;_ ........... GEMIHTFIhSIceffICIeth .......... 9 06 .................. ................

086

0.82 __..... ................
I|IIII|IIII|IIII‘III||IIII'IIIIIIIIIlIIIIlIIIIl

0 05 1 15 2 25 3 35 4 4.5 5 0.5 1 1.5 2 25 3 3.5 4 4.5 5
0 (deg)

Not exactly match

Possible reason:
1) dead area width (3mm in simulation) not correct
2) dead area from HV sectors not yet included



HyCal digitization

Energy deposition in one module

divided by energy of incident electron cluster prOfile Only with elasticity cut: 4 sigma
%, 0.8
€ n Black = primex cluster profile
% 0.7 Blue = simulation
o u Red = PRad data
0.6
0.5
- 1.1 GeV crystal
0.4—
0.3
0.2
0.1
O:JLILJJljlllll |||||||||||| JII|IL_J,L_J.J._.IJ.J.-

-5 4 -3 -2 - 0 1 2 3 4 5
Distance between the hit point and module center
normalized to module size



HyCal digitization

Energy deposition in one module

divided by energy of incident electron cluster profile Only with elasticity cut: 4 sigma
> 15
g =
o - Black = primex cluster profile
% i Blue = simulation
=10 = Red = PRad data
- 1.1 GeV crystal
102

—_k
<
w

= == .

—
<
N

-5 4 -3 -2 -1 0 1 2 3 4 5

Distance between the hit point and module center

normalized to module size



HyCal digitization

Only with elasticity cut: 4 sigma

hdata

Entries 273281
—— from data : n Mean 1086

S000 i dlectde i B lale b iienss T ' RMS 46.34
o directly get energy deposition in —— from simulation 5 |
2500 : e .......... G ........................... .............

each crystal module in Geant

ke ........................... ........................... ......... 350 ........................... .............
« During digitization, smear energy
1500 | e L L L ........................... ........................... ....................... A . ............. &
deposition for crystal by 11 GeV;cry.ataI

0.026/@ 10001 =2 = ........................... ........................... ......................... ........................... .............

L i R o o e e
« Smear energy deposition for Ig by k
0.065/V E 4,  Seanaan L Eara il e R e

1200 1400
energy (MeV)

Reconstructed cluster energy,
Compare between simulation and data



HyCal digitization

hdata

hdata

é : Entries 273281
—— from data Mean 1086

RMS 46.34

10° : PR S 0 s ......................... ........................................
—r— from simulation 5 g g

102

s=meflomdila """"""""""""" 10

—— from simulation ‘ | ‘ | |
"""""""""""" """""""""""""" """"""""""" Z """"""""""""" 10 1 B (R REEE S AU K RN RS e

Il II[IIII

800 1000 1 200 1400
energy (MeV)

I

| ,
400 600 800 1000 1200 1400
energy (MeV)

Reconstructed cluster energy,
Compare between simulation and data
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