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Updated parameters

R extension 600-1800mm
Length of outermost wires (c0s6=0.85) 5800mm
Thickness of inner CF cylinder: (for gas tightness, no

load) 200um (0.08% X,)
Thickness of outer CF cylinder: (for gas tightness, no

load) 300pum (0.13% X,)
Outer CF frame structure: Equivalent CF thickness: 1.8 mm (0.77% X,)
Thickness of end Al plate 25mm - (28% X,)
Cell size: ~18 mm x 18 mm
Cell number 27623

Diameter of field wire (Al coated with Au) 60um

Diameter of sense wire (W coated with Au) 20um

Ratio of field wires to sense wires 3:1

Gas mixture He/iC,H,,=90:10

Gas + wire material 0.16% Xo



B-field (T) 3 2
Performance
material budget barrel (X0) 1.14% 1.14%
material budget endcap (X1) 28% 28%
Npoints per full track 66 66
point resolution in r¢ (um) 100 100
point resolution in rz (um) 2000 2000
Qizi?t:;“irij‘;'?t'on AOITAEEE 2.1x10° + 0.77x10°3/pT 3.2x10° + 1.16x10%/pT
a (1/GeV) 2.1X107° 3.2X 107
b 0.77 X107 1.16 X107
K/Tt separation power @ 20GeV 310 310
Hit rate (maximum) 70.4kHz/cell
Occupancy (maximum) 10.6%

Design (discussed with companies)
FEA show structure is stable, design is reasonable

electronics Readout scheme (discussed with electronics group )

power consumtion FEE: 100mW/ch, 1381.2 W/end plate
cooling Alir cooling

mechanical design



Mechanical



Overall design

c0s9=0.85 =
. il cos0=0.95
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Wire tension

single sense wire Single field wire

cell number /step length tension(g) tension(g) total tension /step (kg)

2684 4000 43.29 66.52 651.78

3452 4360 51.43 79.03 995.95

4220 4720 60.28 92.62 1426.88

4988 5080 69.82 107.29 1953.63

5756 5440 80.07 123.03 2585.27

6524 5800 91.02 139.85 3330.85

el 27623 10944
Diameter of field wire (Al coated with Au) : 60um Meet requirements of stability condition:

Diameter of sense wire (W coated with Au): 20pum

VLC,
Sag = 280 um r > (T) /(41eg)
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cell tension(g) tension(g) tension tension tension (kg)
number/step length  /cell JScell (kg) (kg) /step
2684 4000 43,29 66. 52 116, 19 535. 59 651. 78
3452 4360 51,43 79,03 177,55 818. 41 995, 95
4220 4720 60. 28 92.62 254, 37 1172. 51 1426. 88
4988 5080 69. 82 107.29 348. 27 1605. 36 1953. 63
5756 5440 80. 07 123.03 460. 87 2124. 39 2585. 27
6524 5800 91.02 139, 85 Hh93. 79 2737. 07 3330. 85
total 27623 1951 8993 10944
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A PR e (discussion with company)
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S, Mises
SMEG, (fraction
SPOS, (fraction
(Avg: 75%)
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+0.000e+00
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S, Mises

SNEG, (fraction = -1.0)

SPOS, (fraction = 1.0)
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Performance



Waveform-based full simulation
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Amplitude

Traditional reconstruction algorithm

pileups
e Reconstruction: Each primary and secondary
Primary electrons
n —— Secondary slectrons electrons forms a peak in the waveform. Need to
determine the # of primary peaks.
1.5 4
noises Peak finding: Detect all electron peaks

e Taking 15t and 2" order derivatives

_ W\MWMJ\VJK\/ ®) \j\ﬂ * Peak detection by threshold passing

0.0 1

0 100 200 300 400 500

| = | | Clusterization: Merge electrons to form clusters
Simulated waveform of a DC cell. Orange lines are primary
electrons. Green lines are secondary electrons. * Merge peaks within [O, tcut)

e Thet_,is related to diffusion

* Pros: Fast and easy to implement

» Cons: Suboptimal efficiency for highly pile-up and noisy waveforms » Machine learning
14



ML reconstruction and PID performance

e Supervised model for MC simulation

e Full [abels in MC

e Model structure
e LSTM-based peak finding
e DGCNN-based clusterization

e Semi-supervised model for data

e Lack of labels in data

 Domain adaptation to map data to MC
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For 1m track, close to 30 K/mt separation @
20 GeV/c

~10% improvement with ML (equivalent to
a detector with 20% larger radius)
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PID performance
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e 1.2 m track length
e For 20 GeV/c K/m,

e Separation power: 3.10
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