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Update design of TPC endplate

TPC detector Key Parameters

Modules per endcap 248 modules /endplate
I o R1855
Module size 206mm X 224mm X 161mm ‘ I
Geometry of layout Inner: 1.2m Outer: 3.6m Length: 5.9m
Potential at cathode - 62,000 V R1810
i . R1770
Gas mixture T2K: Ar/CF4/iC4H10=95/3/2 R1611
Maximum drift time 34us @ 2.75m R1450
Detector modules Pixelated Micromegas R1289
R1128
R967
OTK ¢m =) ITK R806
__R1820
» R1752 = S L__| ey
-~ _R1611 |
L R1450 s R625
_R1289
- R1128
R967
¥ ~ R806
e R625

- Detector Module Water Cooling Design

3

Huirong Oi



Background Sources at Higgs/ Low luminosity Z @3T

o (i e | | e
. . . , Bkg type 5 a.cec arge Remark
|. Pair production (Luminosity related) - Hi

Puo ~ 0.04nC/n® R=60cm)  yr o 10w P eve* (<10MeV)

 1l. Single Beam (BGB, BGH, Touschek Scatter,.,) P SieleBean pum, 2.70m DR Lengh @ i TpC caused by ~MeV v B

inner radius

Optimization strategy

1At . . Analysis initial position distribution
¢ I I I ' Syn Ch rOtron Rad I atl on Pair + Single Beam Pact ~ 60X Pico WitillowEy i CRGELONE) i of -vglst;V Y (Ma}:a contributions) and
TPC caused by ~MeV y L
- . Add shielding
* IV. Injection background
r ? — D x 1
GLALALY RLLAALLL) LIS ARE L) RALAAIERL) LEALLA ALY RLLASLATAT LALLLAHALY RASRALE LY LLALLLLL] LAREELE Material D e X0 jerm Do %]
-100 0 100 200 3GG g 10.5000 30382 1242 00345
3 stainiess_steed | 0.5000 17654 26 3158
3 Be 10000 TS4 5867 01325
1 50 _E .Ci'ZrCu1B|EU 1.0000 1.4974 BB T840
- e 10000 7545867 01325
3 |staniess_steel | 0.5000 17658 283153
? Ar 30000 30392 1242 00089
E stainless_sleed 6 5000 17658 388 1055
é .Nl 36 0000 30392 1242 01185
] G4_Cu *0.0010 14358 |0.0897
E CasbonFiber 00100 28 8083 00350
= G4_Cu 00030 71 4358 02090
Poyimice 00050 29.4030 00470
G4_Cu » 00030 TPC 1 ; 0.2080
CaronFiver 00100 mglon 0.0350
T2KGas1 117 4880 11784 8278 05985
CamonFiber 00100 28 6083 0.0350
Gi_Cu 0.0030 1.4356 0.2080
PolyTice 0.00%0 294030 0.0170
G4_Cu 0.0030 14356 0.2090
CarvonFiber 0 0100 288083 00350
Gd_Cu 00010 14358 0.0687
T2KGas1 24880 117848278 0.0210
Summary totalDistance = 1800000 fom] fokal material budget = 494.11750%)
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Different Geo Models:
NoShield JL{rl(5>ERLumi, (GRIEESEINBNEO0.3emTi), ey~ ME, BRMES Y AES100em<|Z|<300ecmX1td, |Z|=200cmib? 2 ?
Shidv1 JL{E[(4ERLumi, (GRIEEZEINFEETcmASEMN), Eiey=E B FEEMBRLumiCal |8

EEFRFEIREEYEARAHANTPC
Shidv3 JLEI(EiELumi (CRIERREMEA0.3cmTifl1cmB), EEEyT=ENBEEARRE S XA, LumitlLABBEERRSY, |Z|>150ecmfEH

ffffffffff feiteiR e

D E{EEEYIHFATPC
% 1200 r - = 120
S _ ~ Higgs_Shidvl w. EMV e [
L — Higgs_NoShield w,0. EMV ] " —Higgs_Shldvl w. EMV
100 i ; ~ Higgs_Shldv3 w. EMV 100 — — Higgs_Shldv3 w. EMV
L Higgs_Shldv3 w.o. EMV - 3 /
— Higgs_Shidv2 w. EMV [ =IReE_Naviie, Buly
| ' .y
w =
40
m -

=400 =300

~200 -1 0 100 200 300 400

y 1initial position distribution

W - Optimization with the shield
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Comparison of the optimization geometry
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Gamma (<10MeV) events at low luminosity Z @3T

Initial kE of v, just cross TPE hKE2

RS [Toe -
2200 = fr— -
20000 s s
1 S0
wet | 0.511MeV y
140 p-
120000 |-
1 e
S0 -
b -
Jib -
m[:m:
!iln ] 1 3 4 5 ﬁ 7 ]
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The first step kE in TPC | hKE1
250 - :
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150 F
(1L1] o
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t]0511Mevy
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Initial kE of y (interact with gi}h]{Eﬂ

6 T 8
KE [MeV]

Initial kE of v, startin TPQ hKE}

.

kE [MeV]

vy energy distribution (10BX Wholel.Z241204 log)

1.2e+7 tracks (y.e-.e+...) in total

8.4e+6 y tracks (~70.0%)

9.9e+4 y will cross TPC and I454 y will interact with T2K gas
through “compt, phot, conv” process, 96096 y just cross TPC
without energy deposit

~1.3% vy energy > 10 MeV

Large number of 0.511 MeV y (through e+ annihilation)
Average energy deposit: 27.12 MeV/BX by sum all secondary
e- dE, small less than the result from .root file (32.3 MeV/BX)
So, low energy 7 is the main contributions of beam

background for TPC, similar to Higgs mode.
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Status of Chapter6

6.1 Physics requirements

6.2 Gaseous tracker system overview o EE{RITRYEASER
6.2.1 Technology comparison
6.2.2 Baseline gaseous tracker - BESAIHEP OverlealXX &M
6.2.3 R&D efforts and results « THAitXl (Draftversion0)

6.3 Pixelated readout Time Projection Chamber
6.3.1 Time Projection Chamber detector
6.3.2 Pixelated readout electronics and LCTPC collaboration
6.3.3 Design of mechanical and cooling
6.3.4 Commissioning and validation of prototype
6.3.5 Challenges and critical R&D

e Shared with 11 members of ILD

‘& serguei.ganjour@ce...

= Shinya Narita

6.3.6 Costs i LW UL
6.4 Performance & Keisuke Fujii

6.4.1 Overview of the simulation framework & Daniel Jeans

6.4.2 Physical process in the framework # @ oliverschaefer@des...

6.4.3 Tracking performance 2 paul colas@cea fr

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

6.5 Prospects and outlook

@ settles@mppmu.mp...
‘& s01@nikhefnl
= kaminski@physik.un...

(& TITOV Maksym




Prototype of TPC




Many thanks!
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