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Preparation for international review of Chapter 6 in TDR

6.1 Physics requirements
6.2 Gaseous tracker system overview
6.2.1 Technology comparison
6.2.2 Baseline gaseous tracker
6.2.3 R&D efforts and results
6.3 Pixelated readout Time Projection Chamber
6.3.1 Time Projection Chamber detector
6.3.2 Pixelated readout electronics
6.3.3 Design of mechanical and cooling
6.3.4 Commissioning and validation of prototype
6.3.5 Challenges and critical R&D
6.3.6 Costs
6.4 Performance
6.4.1 Overview of the simulation framework
6.4.2 Physical process in the framework
6.4.3 Tracking performance
6.4.4 Particle identification
6.4.5 Improvement using the machine learning algorithm
6.4.6 Beam background source and estimation
6.4.7 Alternative the drift chamber
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TPC detector Key Parameters

Modules per endcap
Module size
Geometry of layout
Potential at cathode
Gas mixture

Maximum drift time

248 modaules /endplate
206mm X 224mm X 161mm
Inner: 1.2m Outer: 3.6m Length: 5.9m
-62,000V
T2K: Ar/CF4/iC4H10=95/3/2
34ps @ 2.75m

Cooling Water cooling circulation system
Detector modules Pixelated Micromegas
R1835
RI1810
R17700
RIG11
) R1450
R1289
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Overall mechanical structure design of TPC

Junsong Zhang , Quan Ji
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Installation of readout modules

1. Rotating into the chamber 2. Auto vertical flip module

1. Achieve minimal gaps between modules to minimize
distortion between modules.

2. Installation assisted by automated robotic arms. 3. Auto Horizontal Flip 4. Sealed Installation

Huironag Oi 4



Barrel structure and materials investigation

1. The barrel section is made of thin-walled carbon fiber | B | SERMSS) | SEMSSI | COMSSI | CCMSS) | B MSS | SFTOMSS | SHATOMS:
: : \ : el wERlE WA NOME KRN FEME O MRS  FEmE
barrels, selected from Ningbo Institute's QM55 material. LIS ( MPa) V5iin 800 | 180 | 1525 — yisy e
2. Meets the need for 1000N (100Kg) loading at a centralized | Cfue@(cra) | 250 300 | 205 | 286 L 318
. 0°JE4838E ( MPa) 600 600 / / 600 734 735
center location. | 0°E4EHEE ( GPa) 240 } 250 | / I / 240 \ 320 312
3. Barrel weights need to be confirmed. (OTK) OSEHEE ( MPa) | 1000 1000 uspn | 00 | 13 1044
0°IEEHER ( GPa) 250 | 260 | 280 | / 250 271 288
[EEIBINRE ( MPa ) 55 53 | 54 | 53 43 ‘ 58 61
ANRBTISEEE ( MPa ) |+ | 8 [+ T r [ ssa 43
| MEBIAER ( GPa) / / 455 | / / 3.89 32
ﬁ{ﬁ%ﬁﬁﬁ(ﬁhﬁa ) 500 500 | / | / / 509
 ggEEE | | 1 )
fo Az ( GPa ) 90 95 ! / / 116

Material budget of TPC barrel

Layer of the barrels mm d/X,[%]

Copper shielding 0.001 1.45 0.07
CF outer barrel 0.020 25.28 0.08
Mirror strips 0.003 1.35 0.19
Polyimide substrate 0.005 32.65 0.02
Field strips 0.003 1.35 0.19
CF inner barrel 0.010 25.28 0.04

Sum of the material budget 0.59
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Many thanks!
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