A Proposal of MPGD-TPC R&D
To The US-Japan Collaboration for HEP

(As a Part of The Integrated (G)LC Detector R&D)

CDC +X (=>GLC TPC) R&D Group
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Goal of the collaboration:

This collaboration performs R&D’s for TPC to be used at the worldwide LC now under
discussion. The primary goal of the R&D’s is to present the feasibility of TPC with a Micro
Pattern Gas Detector and to workout its basic design for the LC with warm cavity. Considering
the current selection procedure of the LC accelerator technology, the R&D must be relevant also
to the cold LC.

Term of the collaboration:

5 years from FY2004. The term may be split into two periods; the first 3 years mainly for basic
R&D and the second 2 years more on engineering R&D.

Research items of the collaboration:

Based on the discussions at LBNL, the following research items may be included in our R&D
program:

(1) Micro-Pattern Gas Detectors (MPGD) for TPC Application:
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Simulation Study of MPGD

(2) Small prototype TPC:
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(3) Surface-mounting readout electronics:
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(4) Basic LC TPC engineering design:
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(5) Physics, Simulation and software:

(D Effects of the possible contamination of the mini jets from different events,

@ Effect of the neutron background in TPC,

@ Alignment and calibration to guarantee the optimum tracking by TPC

@ Effect of TPC sector boundaries,

® Effect on TPC tracking from use of the high resistive plate to broadening the cathode
signals of MPGD, and

® Extensive simulation of MPGD.



Organization (As of November 5, 2003)

We list here the organization within the framework of the US-Japan collaboration. We communicate closely to
other LC TPC R&D groups in the world and we seek a framework of worldwide LC TPC R&D.

ShE:
(1) USA:

LBNL: E. Anderssen (Mechanical Engineering Division))
M. Battaglia (Physics Division)

F. Beiser (Nuclear Science Division)

B. Edwards (Mechanical Engineering)

S. Klein (Nuclear Science division)

D. Nygren (Physics Division)

M. Ronan (Physics Division)

J. Thomas (Nuclear Science Division)

S. Zimmermann (Electrical Engineering Division)
Indiana University:

R. Van Kooten

University of Notre Dame:
M. Hildreth



(2) Japan:

KEK (IPNS): K. Fujii
H. Ikeda
M. Kobayashi
T. Matsuda
(One magnet engineer)
(One mechanical engineer)
Tsukuba University:
N. Khalatyan
Tokyo University of Agriculture and Technology:
O. Nitoh
Kogauin University:
T. Watanabe
Kinki University:
K. Kato
Hiroshima University:
T. Takahashi (Physics Department)
A. Iwata (Nano-Device Center)
Saga University:
A. Sugiyama
University of Tokyo (Physics Department)
S. Komamiya*
S. Yamashita
University of Tokyo (CNS):
M. Inuzuka
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1. Micro-Pattern Gas Detectors (MPGD) for TPC Application:
1-1. MPGD R&D: Kobayashi, Sugiyama, Inuzuka, Norik, Matsuda (just a poor
promoter ?)
1-2. MPGD-TPC Gas Study: Nitoh, Matsuda (negotiable)
Small prototype TPC: Inuzuka, Katoh, Kobayashi
Surface-mounting readout electronics: Ikeda, Takahashi+, Iwata+, Watanabe*
Basic LC TPC engineering design: Yamashita*, Matsuda
Physics, Simulation and software: Fujii, Inuzuka, Norik
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(*) To be confirmed.



The First Year Budget Request:

21.5M ven
+ ? (solenoid)

Micro-Pattern Gas Detectors (MPGD) for TPC Application:

MPGD R&D:
11M ven
Existing small GEM Foils
CERN, Fuchigami Micro GEM (10 cm 10 cm), 3M ?

Existing MicroMEGAS mesh
Chamber Structure (pad structure):
Readout Electronics 100MHz/ 16¢ch:

(6.0M yen)
New GEM:
New MicroMEGAS:

(1.5M yen)
Others: HV power supply and monitor, Gas Syetme/Gas

(3.5M yen)

Gas study:
2.5M vyen



Test chamber:
Gas system/Gas

Small prototype TPC:
Requested from US-side
Magnet
?
Surface-mounting readout electronics:
3M ven

Mostly requested from US-side

Basic LC TPC engineering design:
Requested from US-side

Physics, Simulation and software: PC cluster and software:

SM yen
Programs and a PC firm



