e Status of TPC R&D
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Production of TPC module : Mesh improvements

e Impartments of mesh production:
»  Stainless steel pressure bars & Al alloy flat plates: improved fabrication in progress
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Production of TPC module : Mesh improvements

e Impartments of mesh production:
«  Pre-tensioning of four stainless steel clamping bars completed; tension uniformity significantly improved.
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Production of TPC module : Mesh improvements

e Impartments of mesh production:
«  Tension stability has been improved — no variation in tension observed over a 6-hour period..
e  ~40Kkg tension in 2D
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Production of TPC module : Mesh improvements

Impartments of mesh production:
After pillar etching and baking, the formation yield reaches 100%.
Microscopic observation and testing confirm excellent pillar formation quality.
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High granularity readout: Production of TPC module

o Key issues to address
« Stainless steel wire mesh stretching and rolling are optimization
e Improved detector gain, resolution and overall performance
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Fe-55 spectrum of TPC module

»  Achievement of TPC module:
»  Used Fe-55 source to acquire energy spectrum on mesh; energy spectra
obtained through the small pixel readout and the two results are consistent.
*  Micromegas detector gain measured in T2K gas — good gain linearity
achieved
e  TPC module with TEPIX v1 testing ongoing and validation
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Outstanding Issues in the Present Phase - I

Gain instability has been observed in the finished products:

Microscopic inspection shows fine filamentary residues.

-|-=-]'

i

ok

3 B

=

=

e

2R
e

Huirong Oi

A compressed air cleaning system has been procured for integration into the mesh-stretching process to enhance
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Outstanding Issues in the Present Phase - 11

e  Gain instability has been observed in the finished products:
* Assembly and testing of Micromegas detectors in various sizes
«  All prototypes demonstrated stable performance using T2K gas mixture in the lab
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Outstanding Issues in the Present Phase - II1

Current tests nominal — stable operation achieved at medium-to-high gain (<8000). Lower gain operation adopted

Tsinghua collaboration confirmed (pending their graduation defense season). Team participants: Zhang Jinxian, She
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[ ]
with ample tuning margin.
[ ]
Xin, Zheng Jianbo. Detector configuration: 24 readout chips.
R
0
: 50V {100y -
,:M i’lm 1'5)\:' 2OV 220V 240V ey gy o,
: ! 320V _340V_380y [ Sl
5 iy 370V
1 [T
; ||‘| '

Tave [5]

0.5
F —&— Data
u L Copper region
AL - Frame region 1
i | - Frame region 2
0.2 i
X Pillar
0.1
o i g i i B i 1 ol . .
4 6 8 10 12 14 16
X [mm]

Counts

hPillar
158 Entries 1989
Mean 100.4
Std Dev 5.307
Constant 1449 £ 4.1
Mean 1004 £40.1

100 - ;

Sigma 5.286 +0.093

0 1 1 ad L L
40 60 80 100 120 140 160 180

Height [pm]

 Huirona Oi o



	Slide Number 1
	Production of TPC module : Mesh improvements
	Production of TPC module : Mesh improvements
	Production of TPC module : Mesh improvements
	Production of TPC module : Mesh improvements
	High granularity readout: Production of TPC module
	Fe-55 spectrum of TPC module
	Outstanding Issues in the Present Phase - I
	Outstanding Issues in the Present Phase - II
	Outstanding Issues in the Present Phase - III

