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Snow Mass geometry candidate

Changes and performance
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Vertex detector layout

Currently used version: CLIC_03 vi14 mod4

- has a few issues with track reconstruction efficiency in the forward region
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https://github.com/MuonColliderSoft/detector-simulation/tree/master/geometries/CLIC_o3_v14_mod4

Endcap region adjustments

New version: CLIC 03 vi4 mod5

- weaker magnetic field: 40 T — 3.57 T (same as MAP) + Endcap layout changes
external field: -1.5T — -1.34 T - is this correct?
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https://github.com/MuonColliderSoft/detector-simulation/tree/master/geometries/CLIC_o3_v14_mod5

Tracking efficiency: algorithm

Estimating track reconstruction efficiency on single p* events:

- uniform Theta [10°-170°] at fixed p1: [0.1 0.2 0.4 O.7 1 2 10 100]
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For each initial muon (denominator) find a matched track (nominator):

« dR(track, muon) < 0.01

thrack - meuonl / prmuon < 1.0

e closestindR
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Efficiency

Efficiency

Tracking efficiency: no changes
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Track pt resolution: very similar

SN = p,=0.1GeV S = p, =0.1GeV
S 353 o pT=0.2GeV S 35: o pT=0.2 GeV
2 v pT=0.4GeV 2 C v pT=0.4GeV
e _F p.=0.7 GeV e _F p. = 0.7 GeV
. 3 T . 3F
a - Q -
- - °
2.5~ . 2.5 = ) e
— ° ® — )
2 . e - 2 " ¢ v . . " X
- ° o = v . - d v v v
Z ° L / v v v : v
1.5 = 1.5 ®
— — v
— : ¥
1= : M 1=
0.5 0.5
00 11 1 I10I | l20I 1 I30I | I40I 1 I50I | I60I [ I7OI 11 I80I 1 I90 00 10 20 30 40 50 60 70 80 90
Track angle [deg] Track angle [deg]
S = p.=1.0GeV S = p.=1.0GeV
c 14 pT_ c 141 L
S = * p,=20 GeV S * p, =20 GeV
2 L v p_=10.0GeV 2 L v p,=10.0 GeV
g 12¢ p, = 100.0 Ge ¢ 121 p, = 100.0 Ge
d ' d
10 10~
8k 8-
- - mod5
6 6
— 4_ » A4
4_ v v v — v v
N v N
N y , N
2 ) 2 3 ; ¥ e °
— — ! | |
x ' S L - B T (N E = CRE I
00 11 1 I10I L l20I 1 I30I | I40I 1 I50I | I60I [ I7OI 11 I80I [ I90 00 10 20 30 40 50 60 70 80 90
Track angle [deg] Track angle [deg]

Nazar Bartosik | Snow Mass geometry candidate | 6



Occupancy: slightly worse

Noticeable increase in VXD endcap _ 350x10° |
occupancy s ] 45
" - 1 |/ mo
o . -~ 300 ISRt JOUUUSUUNUUNURRUURUURUE SUUUOUURRURRSUROURRORNS SUUNY NOURY USROS
due to VXD disks rearrangement = 0 |~ mod5 + o,
Slightly lower occupancy in the > asof- VAR VAL = IE QB OE

barrel region

- might be due to the weaker
magnetic field 150

200

Large improvement with better
timing precision assumption:
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- VXD: 50ps TRK:100ps

. VXD: 30ps TRK: 60ps < R
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New geometry has been prepared and tested
Provides the same tracking efficiency and slightly lower pr resolution

Noticeably higher occupancy in the Vertex Endcaps
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