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6 scan

We chose to do a 6 scan with a step of A8 = 1° to check our resolution over the range
8° < 0 < 54° which is approximatively 0.6 < cos(f) < 0.99:

-From 35° < 9 < 54° ~ ( 0.6 < cos(f) < 0.82): barrel region

-From 33° < # < 35° &~ (1 0.82 < cos(f) < 0.84): big crack between barrel and endcap
-From 8° < 0 < 33° = (1 0.84 < cos(f) < 0.99): endcap region



Barrel region

First module in barrel region: From 49° < # < 55° ~ (0.57 < cos(#) < 0.66)
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The resolution is around 0.2% and the scale less than 1%
-> Good reconstruction in the first module (bare dead material) )



Barrel region

Dead material/crack between first and second module in barrel region: From
47° < 0 < 49° ~ (0.66 < cos(f) < 0.68)
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Resolution decreasing in the 2° range covering the dead material/crack between two
modules



Barrel region

Second module of the barrel: From 43° < 0 < 47° = (0.68 < cos(#) < 0.73)
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Good reconstruction within the module (small increase in resolution when approaching
43° -> shifting to dead material) - 4 convertion rate still around 8% (as expected in barrel) 4



Dead material/crack between second and third module in barrel region: From
42° < 0 < 43° =~ (0.73 < cos(f) < 0.74)
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Barrel region

Third module: From 38° < 6 < 42° ~ (0.74 < cos(#) < 0.79)
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Barrel region

Dead material/crack between 37 and 4% module in barrel region: From 37° < § < 38°
~ (0.79 < cos(f) < 0.8)
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Barrel region

Fourth and last module in the barrel: From 35° < 6 < 37° ~ (0.8 < cos(f) < 0.82)
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Crack region

Big crack between barrel and endcap: From 33° < 0 < 35° ~ (0.82 < cos(f#) < 0.84)
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The resolution reasonably gets much worse because we have an empty gap between the
barrel and endcap



Endcap region

First module of the endcap: From 30° < 6 < 33° =~ (0.84 < cos(¢) < 0.87)
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Endcap region

Dead material/crack between first and second module in endcap region: From
28° < 6 < 30° ~ (0.87 < cos(#) < 0.88)
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Resolution goes as high as 1.3% in the first crack between endcap modules
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Endcap region

Second module in endcap region: From 23° < 6 < 28° = (0.88 < cos(f) < 0.92)
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Endcap region

Dead material/crack between second and third module in endcap region: From
21° < 6 <22° ~ (092 < cos(f) < 0.93)
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Endcap region

Third module: From 16° < 6 < 21° ~ (0.93 < cos(6) < 0.96)
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Small bump appearing again in higher tail
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Endcap region

Dead material/crack for the third module in endcap region: From 14° < 0 < 16° ~ (0.96
< cos(f) < 0.97)
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Endcap region

Last module: From 11° < @

< 14°

2000
GERC RetTOR
50 GeV Single Photon Tk Events
10 cne 14
1500 o0 ]
%% + y? > 1830 & |2| < 2930
Unconverted photons: 7440 %
mean = 000761 £ 000032 Efliciency (Reco/Truth: 10000 %
L Photons/PFOs: 11.44%
1000~ 5 - 000215 = 000021 e ooy asas
x}ndf =-1.56
500 Bl
%8 =04 032 T N
(B o Boed) /B,
T T
20001~ CEPC Ref-TDR N
50 GV Single Photon Tk Events
12 <0< 10
ey
1500 {6y 1830 812 < 2030 ]
Unconverted photons: 8760 %
mean = 0.00853 +0.00021 Efficiency (Reco/Truth): 100.00 %
Photons/PFOS: 1208 %
1000 ©=000TS =000z Lowtail(AEE <004):8=091% |
Jindt = 3890
500
-0.6 -0.4 -0.2 02 04 06
(E_Eg)/E
Reco 0N Gen

~ (097 < cos(f) < 0.98)

. -
2000
CEPC Ref-TDR
50.GoV Single Photon Tk Everts
Treoetz
v |
1500~ \x2 + y? > 1830 & |z] < 2930 *
Unconverted photons:8880% |
mean = 0.00834 *0.00019 Efficiency (Reco/Truth): 100.00 % 1
PhotonslPFOS: 11.59%
1000[~  7=000257 0000t Lowtal (sEE <0004 =045% |
¥ndt = inf
500/ N
. e, J
%% 04 57 0 L L
( Reoor Ge") Gen



Endcap region

Dead material for last module in endcap region: From 9° < 6 < 11° =~ (0.98

< cos(¢) < 0.988)
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Limit of endcap region (big hole in the center of the endcap): From 8° < # < 9° ~ (0.988
< cos(f) < 0.99)

100 =
CEPC Ret-TDR
80l- 50 GeV Single Photon 1k Events _|
8<0<9°
[ ®-0° 1
\x? + y? > 1830 & |z| < 2930
60— Unconverted photons: 26.80 % N

mean = 0.00335 +0.00081 Efficiency (Reco/Truth): 100.00 %
Photons/PFOs: 14.51 %
=0.00665 +0.00068 Lowtall (AEE < 004 4=148% ] range studied

40 yindf=2453

201
Endcap:
Cb L 25° range (8°<6<33°):
-06 -04 -0.2 4 modules
(p~0°)

Lots of converted photons (75% not reconstructed in endcap because, almost no material
in this range for endcap)



- Using these results to scale/calibrate and shift the mean values of our reconstructed
photons

- Fixing the bump in the higher tail

- 2D scans for resolution (¢, #) to mitigate effects/impact of different crack regions
(within barrel, between barrel & endcap, within endcap, according to ¢ and those
according to 4)
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Define zones for 2D scan to scale over rest of subdetectors according to symmetries
(0° < ¢ < 90°,8° < 0 < 89°)?
- Upcoming important geometry update in CEPCSW according to decision on

granularity (10mm v. 15mm)? I



Thank you!



