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Session Outline

» Scientific contributions and innovations
» Mentoring and guiding students and the research team

» Contributions to international R&D collaborations (RD51, DRD1) with proper
representation of the Japanese community and of its research activities.

« Kentaro Miuchi, Kobe University
« Masato Takahashi , Kobe University
* Eraldo Oliveri, CERN
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Atsuhiko Ochi
great mentor, tireless colleague,
and heart-worming friend

Kentaro Miuchi
(Kobe University)

MPGD conference 2024



Great Mentor

» u—PIC brought me into NEWAGE, the dark matter business.

» Carbon sputtering (DLC) inspired me to build a TPC with a
sheet-resistor field cage.

Be-Sputter Co. Ltd,
Kyoto Japan)

Prog. Theor. Exp. Phys. 2019, 063HO1 {12 pages)
DOI: 10.1093/ptep/ptz048

Available online at www.sciencedirect.com

scmncz@mn!ct- PHYSICS LETTERS B
Physics Letters B 578 (2004) 241-246 - - - .
o cloerie comTocatephysletd Development of a time projection chamber with a
sheet-resistor field cage

Detecting the WIMP-wind via spin-dependent interactions Kentaro Miuchi'*, Tomonori Ikeda'. Hirohisa Ishiura!, Kiseki D. Nakamura',
S ) o o _ Atsushi Takada®, Yasuhiro Homma'. Ko Abe®#, Koichi Ichimura®®, Hiroshi Ito',

Toru Tanimori, Hidetoshi Kubo, Kentaro Miuchi, Tsutomu Nagayoshi, Reiko Orito. Kazuyoshi Kobayashi**, Takuma Nakamura', Ryuichi Ueno'. Takuya Shimada’,

Atsushi Takada, Atsushi Takeda Takashi Hashimoto', Ryota Yakabe', and Atsuhiko Ochi’



Tireless Colleague

» Initiated Japanese domestic MPGD annual workshop in 2004.
> International MPGD started in 2009.

» Enjoyed “piping” Japanese community and international
groups.
- His travels need “backups” for teaching...
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Heart-warming Friend

» Playing softball game in animal costume (May 202 3).
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» Atsuhiko’s last idea (June 2024)
> from his daughter's research report.

B,

Al

j ==

BEH3-19 EH3-20 ER3-21

& Softball tournament
& @Kobe

HEME
2024%6 A




» Many thanks, Ochi-san. Have a good rest.
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Scientific contributions and Detector R&D



Particle Physics Group,
Department of Physics,

Graduate School of Science,

Kobe University

We need new "eyes" for catching a
glimpse of science frontier.

Atsuhiko Ochi

We need new “eves” for catching a glimpse of
science frontier. The new phenomena and
parameters in nuclear and particle physics are
realized by measuring the particles (ionized
radiation beam) in many cases. [ am
researching and developing new detectors for
measuring that new properties using innovative
ideas. Especially, I'm developing Micro Pattern
Gaseous Detectors (MPGDs) using modern
photolithographic technology on flexibhle and
standard PCB. I'm also joining to the high
luminosity LHC experiments for producing new
detectors using MPGD technologies. We
welcome students, especially, those who are
interested to make “new” things and to love

experiments.

We welcome students,
especially, those who
are interested to make
"new" things and to love
experiments.
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Love experiments and make “new” things
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Love experiments ATLAS Muons System ATLAS

TGCs and NSW

REVIEW OF SCIENTIFIC INSTRUMENTS 77, 10E709 (2006)

Thin gap chamber performance tests under several MeV neutron sources
Atsuhiko Ochi and Hironori Kiyamura
Kobe University, Kobe 657-8501, Japan

Junichi Kaneko
Hokkaido University, Sapporo 060-8628, Japan

Hidetoshi Ohshita and Tohru Takeshita
Shinshu University, Matsumoto, Nagano 390-8621, Japan

Shuji Tanaka and Hiroyuki lwasaki
High Energy Accelerator Research Organization, Tsukuba, Ibaraki 305-0801, Japan

Kentaro Ochiai and Makoto Nakao
Japan Atomic Energy Agency, Tokai, Iharaki 319-1195, Japan
(Received 8 May 2006; presented on 9 May 2006;
published online 2 October 2006)

accepted 27 June 2006;
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Resistive MMs EXPERIMENT

EPI Web of Conferences 174, 03001 (2018) https://doi.org/10.1051/epjconf/201817403001
MPGD 2015

Development of large area resistive electrodes for ATLAS NSW Micromegas

Atsuhiko Ochi'-2, on behalf of the ATLAS Muon Collaboration
"Kobe University, Kobe 657-8501, Japan

Abstract. Micromegas with resistive anodes will be used for the NSW upgrades of the ATLAS experiment
at LHC. Resistive electrodes are used in MPGD devices to prevent sparks in high-rate operation. Large-area
resistive electrodes for Micromegas have been developed using two different technologies: screen printing and
carbon sputtering. The maximum resistive foil size is 45 x 220 cm with a printed pattern of 425-um pitch strips.
These technologies are also suitable for mass production. Prototypes of a production model series have been
successfully produced. In this paper, we report the development, the production status, and the test results of
resistive Micromegas.

T —
Large resistive strip foil fo §W Enlarged p|cture of

resist

866.4mm

We have succeeded to produce large
(Modulé®0) foils using g both technoelogies
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Make “new” things .... Micro Pixel Chamber and MPGDs,

Developments and their applications

The ideas are needed

Introduction

What type of the particle do you want to see?

dx/de is quite different between MIP and HIP (e.g

For tt

convert it into the charged particle to see
How to do this?
The ideas are needed
The application makes the detector structure to be
new.,

L LUt )

SENSDETECH-2023, Invited
Speaker: Assoc. Prof. Dr.
Atsuhiko Ochi, Department
of Physics, Kobe University,
“Micro Pixel Chamber and
MPGDs, Developments and
their applications”

How to do this!

'l ¢ 3re neadad
| he Ideas are needed

The application makes the detector structure to be
}

new.
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Nuclear Inst. and Methods in Physics Research, A 951 (2020) 162938

The Micro Pixel Chamber, uPIC

NUCLEAR
INSTRUMENTS Available online at www sciencedirect com (@i e eper RN D e s feredl b et =
& METHODS - . . Physics
IN PHYSICS SciVerse ScienceDirect Proce d iO
RESEARCH . q
ELSEVIFR Nuclear Tnstruments and Methods in Physics Rescarch A 471 (2001) 264-267 —SeconA et s Pt 37 013 554560 1 VT Nuclear Inst. and Methods in Physics Research, A
www.elseviercomlocate/ima 4 ‘ o
. . . FI SEVIER journal homepage: www.elsevier.com/locate/nima
. . ) TIPP 2011 - Technology and Instrumentation for Particle Physics 2011 - .
A new design of the gaseous imaging detector:
Micro Pixel Chamber Development of a Micro Pixel Chamber
for the ATLAS upgrade i i i
Atsuhiko Ochi®*!. Tsutomu Nagayoshi®, Satoshi Koishi®, Toru Tanimori®, Development of the Micro Pixel Chamber with DLC cathodes )
. oo : Chockor
Tomofumi Nagae®, Mirei Nakamura® Ausuhiko Ochi !, Yasuhiro Homna, Hidetoshi Komai, Yuki Bdo, and Takahiro Yamaguchi Fumiya Yamane *, Atsuhiko Ochi, Kohei Matayoshi, Keisuke Ogawa, Yusuke Ishitobi [
* Department of Physics, Tokyo Institute of Technology, 2-12-1 Qokayama, Meguro, Tokyo 152-8551. Japan Kobe University, Kobe University, 1-1 Rokkodai, Nada, Kobe, Hyogo, Japan
® Kyoto University, Kyoto 606-8502, Japan Kobe, 657-8501, Japan
< Iligh Energy Accelerator Research Organization (KEK), Tsukuba 305-0801, Japan
ARTICLE INFO ABSTRACT
Abstract MSC: We developed a novel design of a Micro Pixel Chamber (4-PIC) with resistive clectrodes for a charged particle
The novel gascous detector “Micro Pixel Chamber (Micro PICY” has been developed for X-ray, gamma-ray and Abstract 00-01 tracking detector in high rate applications. Diamond Like Carbon (DLC) thin film is used for the cathodes.
& - P ¥ B Y The Micro Pixel Chamber (u-PIC) is being developed as a candidate for the muon system of the ATLAS detector for 99-00

charged particle imaging. This detector consists of double sided printing circuit board (PCB). The stable operation of The resistivity can be controlled flexibly (10°7 2/sq.) with high uniformity. The fabrication process was

N N N . N N N N upgrading in LHC experiments. The u-PIC is a micro-pattern gaseous detector that doesn’t have floating structure such
Micro PIC is realized by thick substratc and wide anode strips. Onc of the most outstanding feature is the process of

: -~ : caton.
as wires, mesh, or foil. This detector can be made by printed-circuit-board (PCB) technology, which is commercially greatly improved and the resistive u-PIC could be operated with an area of 10 x 10 cm®. Resistors for the

production and the cost. The base technology of producing Micro PIC is same as producing PCB, then detector with available and suited for mass production. Operation tests have been performed under high flux neutrons under similar Gaseous detector HV bias and capacitors for the AC coupling were completely removed by applying PCB and carbon sputtering

large detection area (more than 10 cm x 10 cm) can be made by present technology. Our first tests were performed conditions to the ATLAS cavern. Spark rates are measured using several gas mixtures under 7 MeV neutron irradiation, Micro Pixel Chamber techniques, and the resistive -PIC became a very compact detector. The performance of our new resistive

using a 3 em x 3 cm detection area with a readout of 0.4 mm pitch. The gas gain and stability were measured in these and g"“‘: p':"‘ml‘“‘_w“'“ “hm“":llc";‘"ﬁ_";"_“' C"l"““' ST:dClnd m““‘"’l“‘"g;‘“’l‘ Using 'l:“‘“‘"’ "'l_"'i”_”":““‘“"c'"“’“" MPGD u-PIC was measured in various ways. Consequently, it was possible to attain high gas gains (> 10%), high
A A i , are also dev p -PIC, . ¥ jama ctrodes scharge sparks. | : ou 2 s

tests. The gas gain of 10" was obtained using argon ethane (8:2) gas mixture. Also, there was no discharge between e are a0 developing anew witichisnot expecied fo damage fhe cled intecase of dischiarze s and position better than 100 um. The spark probability was reduced, and the

anodes and cathodes in the gain of 10° during two days of conti operation. Although some occurred in f_’ul_;:‘lzlp“"“‘“ﬁd by r‘-'::"“"“ V. “'CC‘:““ andior peer review under tesponsibility of the organizing committee for new resistive 4-PIC was operated stably under fast neutrons irradiation. These features offer solutions for a

the higher gain (approximately 10*), no critical damage on the detector was found. © 2001 Elsevier Science B.V. All - Opena under 1 leense,

ords: N charged particle tracking detector in future high rate applications.
rights reserved. Keywords: MPGD, -PIC, HL-LHC, ATLAS, neutron, gaseous detector

Keywords: Gaseous detector: Imaging; MSGC
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Fie. 1. Schematic structure of Micro PIC. Fig. 2. Schematic view of resistive u-PIC [16]: lating layer is sandwiched between
8 Fig. 9. Schematic structure of p-PIC with resistive cathodes. It has been developed in order to reduce damage (o the readout electrodes resistive cathode and pickup electrode.
caused by sparking, and is currently under tests.

2(01)00996-2 https://doi.org/10.1016/j.phpro.2012.02.397 https://doi.org/10.1016/j.nima.2019.162938

Honoring Atsuhiko 2024/10/15 13



he Micro Pixel Chamber, uPIC

Nuclear Inst. and Methods in Physics Research, A 951 (2020) 162938
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Nuclear Inst. and Methods in Physics Research, A

Physics Procedia 37 (2012) 554 — 560

- . . journal homepage: www.elsevier.com/locate/nima —
TIPP 2011 - Technology and Instrumentation for Particle Physics 2011

A new design of the gaseous imaging detector:

Micro Pixel Chamber Development of a Micro Pixel Chamber
for the ATLAS upgrade i i i

Atsuhiko Ochi**!, Tsutomu Nagayoshi®, Satoshi Koishi®, Toru Tanimori®, Development of the Micro Pixel Chamber with DLC cathodes )

. PR c . . . . o o onecator

Tomofumi Nagae®, Mirei Nakamura Atsuhiko Ochi !, Yasuhiro Homma, Hidetoshi Komai, Yuki Edo, and Takahiro Yamaguchi Fumiya Yamane *, Atsuhiko Ochi, Kohei Matayoshi, Keisuke Ogawa, Yusuke Ishitobi ipdss

* Department af Physics, Tokyo Institute of Technology, 2-12-1 Qokayama, Meguro. Tokyo 152-8551, Japan Kobe Universiry, Kobe University, 1-1 Rokkodai, Nada, Kobe, Hyogo, Japan
® Kyoto University, Kyoto 606-8502, Japan Kobe, 6578501, Japan
©Iligh Energy Accelerator Rescarch Organization (KEK). Tsukuba 305-0801, Japan
ARTICLE INFO ABSTRACT
Abstract - - -
btract MSC: We developed a novel design of a Micro Pixel Chamber (4-PIC) with resistive electrodes for a charged particle
strac . ove ! er ) ; . ‘

The novel gascous detector “Micro Pixel Chamber (Micro PICY” has been developed for X-ray, gamma-ray and e e Pl oo (1 P1C) i bt el ot s can st fo e syt o he ATAS detcto oo tracking detoctor in high ratc applications. Diamond Like Carbon (DL) thin flm is used for the cathodes.
charged particle imaging. This detector consists of double sided printing circuit board (PCB). The stable operation of ¢ Micro Pixel Chamber (1-PIC) is being developed as a candidate for the muon system of the ATLAS detector for The resistivity can be controlled flexibly (10° 7 2/sq.) with high uniformity. The fabrication process was

upgrading in LHC experiments. The u-PIC is a micro-pattern gaseous detector that doesn’t have floating structure such

Micro PIC is realized by thick substrate and wide anode strips. One of the most outstanding featurc is the process of as wires, mesh, or foil. This detector can be made by printed-circuit-board (PCB) technology, which is commercially Keywords: greatly hngwoved and the resistive 4-PIC could be operated with an area of 10 x 10 cn”. Resistoss for the
production and the cost. The base technology of producing Micro PIC is same as producing PCR, then detector with available and suited for mass production. Operation tests have been performed under high flux neutrons under similar Gaseous detector HV bias and capacitors for the AC coupling were completely removed by applying PCB and carbon sputtering
large detection area (more than 10 cm x 10 cm) can be made by present technology. Our first tests were performed conditions 10 the ATLAS cavern. Spark rates are measured using several gas mixtures under 7 MeV neutron irradiation, Micro Pixel Chamber techniques, and the resistive u-PIC became a very compact detector. The performance of our new resistive
using a 3 em x 3 em detection arca with a readout of 0.4 mm pitch. The gas gain and stability were measured in these a"dvgo‘?‘: ’":'w"l‘c”?'c Ohm"';fllgci"ﬁ ":ff'f' ethave, %"dfFz_m'%mm;rg?vfiuzjﬁ_‘!g T‘Cﬁ”_c ":?:f"::‘c Bmu?';"_dc"' MPGD u-PIC was measured in various ways. Consequently, it was possible to attain high gas gains (> 10*), high
tests. The gas gain of 10" was obtained using argon ethane (8:2) gas mixture. Also, there was no discharge between we are also developing 2 new i-PIC, which is not expecied Lo damage the clectrodes in the case of discharge sparks. detection efficiency, and position resolution better than 100 ym. The spark probability was reduced, and the
anodes and cathodes in the gain of 10° during two days of continuous operation. Although some discharges occurred in © 2012 Published by Elsevier B.V. Selection andior peer review under responsibility of the organizing commitiss for new resistive 4-PIC was operated stably under fast neutrons irradiation. These features offer solutions for a

TIPP 11. Open access under CC BY-NC-ND license,

Keywords: MPGD, u-PIC, HL-LHC, ATLAS, neutron, gaseous detector

the higher gain (approximately 10%), no critical damage on the detector was found. © 2001 Elsevier Science B.V. All

charged particle tracking detector in future high rate applications.
rights reserved.

Keywards: Gaseous detector: Imaging; MSGC

2 OO ] Alternative to “Floating Structures” 2 O ] 2 2 O 2 O

Biagi’s Micro Dot Chamber (MDC) + Gas studies (driven by ATLAS requirements) + Use of DLC as resistive layer (development @
* Localized damage « Ar > Ne (lower spark rate for fast Kobe in 2012) with good range of resistivities.
« High field at the anode while smaller at the cathode neutron irradiation)
(cathode field induced discharges reduced) « Adding CF4 (best v drift @ lower field + Replacement of laser drilling (alignment issue
where collection is better) for double layer PCB) for anode production in
Drawback: Field distortion from anode lines connecting resistive “_PIC using transparent dry |ayer and

dots « Introduction of resistive layer on the cathode photolithography

p—PIC > Thick substrate > PCB « Compact layout having protection and biasing

+ resistor and AC coupling capacitor all done via
2D readout with equal sharing (better sharing than with DLC and PCB techniques

MSGC)
+
Width of strip anode larger than cathode hole side -

reduced Charging up in between anode and cathode Honoring Atsuhiko  2024/10/15 14
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From MPGD 2022...

uPIC & Space Applications

r‘ b e ron
_lL WHZMANN INSTITUTE OF SCIENCE

A Review of MPGB

"in Space Missions
- Toru Tamaguwa (RIKEN)
)1 it CR{ERRI A

The 7t International Conference on

Micro Pattern Gaseous
Detectors 2022

Weizmann Institute of Science, Rehovot, Israel

December
11-16, 2022

L4
RIKEH

uPIC 400 um pixel
Thick-foil LCP GEM P: 140um,
D:70um, T: 1T00um
i Gas 2 atm
' Ar 95% + CF4 3% + iC4H10 2%

26 hrs flight (>38km) in 2018

+ SMILE2+ successfully detect gamma-ray excess from the
galactic center (Takada+2022).
+ Upgrade and the next fly scheduled in Australia in 2026.

R 3.1 Compton gamma-ray detector

RIKEH

(Takada, Tanimori +2017)
" Compton imaging

« SMILE: Balloon born gamma-ray observatory

+ Open gamma-ray astronomy: detect nuclear gamma-lines from supernovae etc.

» This is the only mission that can track electrons and solve Compton kinematics.

« With the current technology, this cannot be achieved with semiconductors; using
MPGD is the only solution.

RIKEN

R 5.2 PS-TEPC and moon exploration

A:64 x C:64 strips
Readout 16 x 16ch
+ Not integrated, but event by event.
« Spatial resolution, species.

+ Tissue-equiv gases and plastics

« MPGD can play an important role.

u-PIC

« Planned to be installed on the Moon

Fiducial volume Gateway after 2027.

2.6x2.6x5.0 cm3

Honoring Atsuhiko 2024/10/15
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Resistive DLC Collaboration
(RD51T Common Project)

DLC Common project (2018-)

Introduction to

Resistive DLC collaboration » LICP: on the basis of theoretical calculation and
Atsuhiko Ochi simulation, give USTC team a guidance of the
Kobe University work

»  USTC: produce different bare DLC foils with
different surface resistivity and also DLC foils
with Copper coating (DLC+Cu)

DS mini-weekaCERN 05 /12/2018 » Kobe University: produce large size DLC &
DLC+Cu foils in order to study the
reproducibility of the process tuned on sma

LICP USTC

Theorstiad calculation
g asmalation

LNF-INFN

Long-tern stability
and aging test

KOBE
Production of large

Small DLE 4 Cu L.
Size DLC + Cu fods

fails production

DLC production LT prototypes and the uniformity of the surface
availability for MPGDs Mg aa resistivity of the DLC
» Japan i » CERN: study the behavior and changes of DLC CERN
* it el flodisiil roperties under manufacturing processes Detector Production

with DLC foils

> Max size ... Im x 4.5m (foil)
» China
= Lanzhou institute has their own
spattering machine
> Max size ... 25cm x 25cm (to be
enhanced)

oreseen for MPGD construction (i.e. uRWELL,
resistive GEM and THGEM)

»  LNF-INFN: study stability of bare DLC properties
under current drawing on bench (w/irradiation)
»  CERN: produce detectors with DLC foils

»  LNF-INFN: perform agin? and spark test of DLC
based detectors (with different radiation)

AOchi RDS1 mini week @ CERN  05/12/2018

https://indico.cern.ch/event/761831/contributions/3236762/attachments/1765980/2867435/DLC_CP_Intro_ochi_181205_v2.pd
f

Honoring Atsuhiko 2024/10/15



International Workshop [
on Resistive Coatings ;
for Gaseous Detectors,
2019, Bari

May 13-14, 2019
INFN Bari

Past Experience with DLC and Workshop Goals Prof. Atsuhiko Ochi @

Aufa Multimediale, INFN Bari 09:30 - 10:15

https://agenda.infn.it/event/18156/contributions/89402/attachments/62886/75562/DLC_ochi_190513_1.pptx
Prof. Atsuhiko Ochi

Micro-patterning techniques for DLC layers in MicroMegas and uPic detectors

Auda Multimediale, INFN Bari 15:45 - 1600

https://agenda.infn.it/event/18156/contributions/89408/attachments/62910/75608/DLC_ochi_190513_2_v2.pptx
Prof. Atsuhiko Ochi @

Industrialization of the DLC deposition process

Aula Multimediale, INFN Bari 09:30 - 09:50
6/contributions/89427/attachments/62955/75663/DLC_ochi_190513_3_v2.pptx

Honoring Atsuhiko 2024/10/15 17



b} % What we want to know about DLC

* Used in various industries, e.g. coating
« Characteristics should be known in the field of material science
+ Few documentation on DLC deposited by physical sputtering method

Stu d i es o n = Somehow import knowledge into gaseous detectors in HEP

« Amorphous carbon

DLC characterisation . Properties of both s and 7

= What is the fraction between sp? and sp3?

POS PROCEEDINGS % N
°F SCIENCE XK

V4
ICEPP

The University of Tokyo

Carbon Sputtering Technology for MPGD detectors

Atsuhiko Ochi; Yasuhiro Homma, Yuji Yamazaki, Fumiya Yamane, Kensuke YamamotoA » Attached well on polyimide
Tsuyoshi Takemoto - .

. . . Can DLC be deposited on other substrates?
Kobe University S. BanA W. LiA A, OchiB W. Ootani®, A. Oya?, H. Suzuki®, M. Takahashi® P
E-mail: ochi@kobe-u.ac.jp, yasuhirohomma3@gmail.com . . . . oL
yamazaki@phys.sci.kobe-u.ac.jp, fumiyamane@stu. kobe-u.ac.jp, (AThe University of Tokyo, BKobe University) ¢ RES|St|V|t)’ can be controlled b\/
tsuyoshi@stu.kobe-u.ac.jp RD5! Collab ) M . + Nitrogen doping for resistivity reduction

ollaboration Meetin - Thi i 9
Tatsuo Kawamoto, Yousuke Kataoka, Tatsuya Masubuchi, Yuki Kawanishi, g Thickness with _an accuracy of 100%
Shingo Terao 4-8 December 2023 -+ Thermal annealing with an accuracy of 10%
University of Tokyo = What is the mechanism of thermal annealing?
E-mail: Tatsuo.Kawamotofcern.ch, Yousuke.Kataokalcern.ch, - .
e et bt e s ot ot o Ere—— m ]
shingo.teracfcern.ch 2 O ] 4
10000

Resistivity vs thickness |

* Thermal annealing reduces resistivity

e — + Depends on temperature 2 02 3

+ NOT depends on time

1000

° \_\ | + Resistivity can be controlled with an accuracy of 10%
1 | | || | . |- __1 |
'_'\i.\ ' « We did NOT know the mechanism

01

Surface Resistivity[M0/sq.]

N, content in Ar is 3.2% —~a : Resistivity reduction by annealing 100 Time dependence
Aris . E—— - : ;
0.01 0 5
100 1000 Thickness 1[&:]00 él E E _g 100 :
= a0 :-Guoac = l I —+—C50n
. « e . E 300y ' YT 10 —=-C100n
Figure 4: Surface resistivity as a function of the sput- I et 1 ' 200
. . . - L eiae0c | -y | —Ndope
tered carbon thickness. The blue line shows the resistiv- o N it ' : |
ity of pure carbon sputtering, and the red line shows that H 20% 1 o e me e
. . 50 100 150 200 2g) Annealing Time (minutes)
of Nitrogen doped foils. The orange band represents the Temperature [degC]
. . . . . A.Ochi, Resistive DLC meetin 2020/3726
required resistivity for the ATLAS MicroMEGAS. ' "

RDS| Collaboration Meeting 18
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The Ochi Probe

C2A  REsISTIVITY MEASUREMENTS

Resistivity measurement protocole defined and reproducible,
using circular probe and square ‘Ochi’ probe for plain coating

o - =

W B ~ =
| L y P~' .
= i
ml,s‘ ﬂ 24 E g
- ') 2 )’
460 - . 3
| & SCER e -
4 ‘ -
‘21‘ 2‘ 1,9‘ ‘28 19’ o »
105 o] == T
1,9‘1,2 2 ‘4 q
o b e
0
>
QT

And ‘square counting’ for resistive strips
7‘ ' under Microscope

AIDA 2020, 4th annual - P. Colas April 03,2019
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Resistive Plate Chambers with DLC Electrodes

Nuclear Instruments and Methods in Physics Research A 1064 (2024) 169375

&D for fast ti i<n7 RPC *+ beam test at PSI

Contents lists available at ScienceDirect z

Nuclear Inst. and Methods in Physics Research, A

]”I SEVIER journal h www.elsevier. I lima

Full Length Article

Prototype study of 0.1% X, and MHz/cm? tolerant Resistive Plate Chamber e
with Diamond-Like Carbon electrodes

Kei Ieki®, Weiyuan Li®, Atsuhiko Ochi ¢, Rina Onda ", Wataru Ootani ®, Atsushi Oya"",

Masato Takahashi ¢, Kensuke Yamamoto®

* International Center for Elementary Particle Physics, The University of Tokyo, Bunkyo-ku, Tokyo 113-0033, Japan

* Department of Physics, The University of Tokyo, Bunkyo-ku, Tokyo 113-0033, Japan
© Department of Physics, Kobe University, Kobe 657-8501, Japan

ARTICLE INFO ABSTRACT
Keywords: A novel Resistive Plate Chamber (RPC) was designed with Diamond-Like Carbon (DLC) electrodes and
RPC

performance studies were carried out for 384pm gap configuration with a 2cm x 2cm prototype. The use
of thin films coated with DLC enables an ultra-low mass design of less than 0.1% X,, with up to a four-layer
configuration. At the same time, 42% MIP efficiency, and 180ps timing resolution per layer were achieved
in a measurement performed under a 1 MHz/cm? non-MIP charged particle beam. In addition, we propose
a further improved design for a 20cm-scale detector that can achieve 90% four-layer efficiency in an even
higher 4 MHz/cm? beam. In this paper, we describe the detector design, present the results of performance
measurements, and characterize the rate capability of the DLC-based RPCs with a performance projection for
an improved design.

i g it '"Sta"l'" il https://doi.org/10.1016/j.nima.2024.169375

| | ] > . it strif .
§ &t &1 8 I I 111
v v v w 4y DLC (~100 nm) ;--'*:I I I I I:: HHV
Polvimide foil (50 um) —s HV
T Report at CLFV2019 by A. Oya Report at RPC2022 ' :I I I I I::**:

New RPC idea by A. Ochi by K. Yamamoto v
Adopted for Grant-in-Aid for Challenging Research Report at TIPP2021 by A. Oya Spacer (300-400 ym) j' I I I I o

) @20 cm:;

+HY

-

Fig. 1. Concept of Resistive Plate Chamber with DLC-based electrodes for the MEG 11
experiment. The high voltages are applied independently to each layer. The number of
layers is limited because of the requirement of less than 0.1% X;.
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Atsuhiko's latest works on DLC p-PIC

» Anode via formation by laser drilling.

» Performance for >>Fe X-ray was measured using MCA.

DLC > We obtained around 6 x 103 of gas gain.

FPC 25 pm Gai
aln curve )
~ 10000 Spectrum at 650 V applied
= 8000 E specfrum
:::' 7000 N 2 400F Entries 8102
8 6000 k' )\\E\ii: Mean 3046
5000 0F | | sSwDer 1511
' S ™ e
300¢ | comst. a228%1s8
Anode 3000 g ~ -
_— , ! 2501 | Sigma 850 % 8.8
Y AR 2000 L .
W X 200( .'L |
. 150F
1000—* 100
i :
o 50E '
500 600 610 620 630 640 650 05 ~"1000 2000 3000 4000 5000 6000 7000 8000
Anode applied voltage [V] MCA channel

> Manpower, budget, etc...

Honoring Atsuhiko 2024/10/15

» Unfortunately, DLC p-PIC developments are suspended in Kobe



Mentoring and guidance of student

Masato Takahashi
(Kobe University)



Mentoring and Guidance

» Atsuhiko valued student's initiative.

- He gave us the knowledge and ideas to carry out researches.

» Atsuhiko was very accommodating to students.
> Students could easily ask him for help with anything they didn't understand.
> His interest and delight in the reported results motivated the students to study.
> He stood with students on the problems.
» Atsuhiko's connections were also used
in the students' study '

Honoring Atsuhiko 2024/10/15
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Seminar on gaseous detectors

» Atsuhiko organized a seminar on gaseous detectors

every year from 2015
> For master's students at Kobe Univ. (internal)
> Journal club

» Atsuhiko supplemented the details and
historical talks

Textbook

Innovative Applications
and Developments of
Micro—-Pattern Gaseous
Detectors

Tom Francke
Myon, Sweden

Vladimir Peskov
CERN, Switzerland

Honoring Atsuhiko 2024/10/15
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Theses of Atsuhiko’s students ink in Japanese)

Micro Pixel Chamber (u-PIC) Resistive MicroMEGAS RPC with DLC
(2006) . Start using Diamond-like carbon
Micro Pixel Chamber(p-pic) D (201 2) \ (20] 4) l (20] 7)

ATLAST v 77 L — Ficfaii#- R . (2016) RFRA/IN NIz !
Mic MEGA/SG)BH%&ZO)&‘F]‘““-FMI] ATLAS7 v 77 L — FICIil} 72 | 4§k % F\ 72 MicroMEGAS @ BRAS Y 3 SRR
icro £ & 2 O MicroMEGAS fi€41 8 i o i ¥ Fast Timing RPC D%

REMER L ESEBBRILICHIT-HE
KEIKA Tomohiro

: : TR %E M 7E D FFA
(2008) 7 =Micro Mesh p-PIC EDO Yuki TAKEMOTO Tsuyoshi § :
fi& L2207 G S SAITO Daiki OGAWA Keisuke
Ry 2% pePIC OEETE 1 7T 1 (2014) 2016)
KOBAYASHI Seiji ATLAS Phase-I Upgrade (21} 7= X — For fast timing RPC
5009 . NicroMECAS BREREN ATLAS 27 v 77 L —Ficgi¥ 3 | (2017) . o
(2009) e MicroMEGAS M0 ATLAS 7y 7L —RicAF 2022)
A aftu-PIC® Ion Back-Flow g4 & YAMANE Fumiya ; B O BFZE BREHRRIEICS T2
ETFREFER L@ A Micromegas D Ei{E=ER MEG II ZBEREZMFI<mIT1-
TANABE Aki NAGASAKA Noriko X
] _ MATAYOSHI Kohei DLC-RPC it s OFA5E
— Studies for ATLAS upgrade

TAKAHASHI Masato

(2010) AR
ATLAS upgrade (ZAI} 7z u-PIC DBEFMFR

Resistive u-PIC

MIYAZAKI Kazuki (2012) _ o — Application to MEG I
5o — Inclusive studies|for ATLAS upgrade A ———— — Using ca_lrb_on—loa;]dead polyimide
- - as a resistive cathode P
Rrnvmzznicnisr: KOMAI Hidetoshi Other resistive MPGDs
p-PIC DFdHH U BB DR —
Development of the Micro Pixel Chamber with & + = % e
i esistive electrodes . . .
YAMAGUCHI Takahiro 2017) resistive electrode — Start using Diamond-like carbon (2015)
— Electronics developments for ATLAS Finiya Vammass F. Yamane, NIM A 941 (2019) 162938 { o
Kobe University Department of Physics HEFEANy B ERALV: Resistive GEM DB
LTCC u_PIC (20] 8) (2_02]) - e o YAMAUCHI Satoru
S0GEV fe 3 a— o e b A FEE F v v AARAE LS AT 5 APV25/VMM3a &
150GeV/e S a—A 2 B b & T Hs = DLC jPIC o HBERFIT — Carbon sputtered GEM
2019 DLC u-PIC O RERT i NAGASAKI Daichi
) ez rmmeavn SHITOB Yusuke — Multi-channel readout (29_L6) R
Micro Pixel Chamber( u-PIC) OBFHR (2 02 1 ) (202 2) EHEMZAL7ZMPGD IZH T 5
DLC % B\ resistive p-PIC @ DLC % W72 resistive 1-PIC @ BERHRIE DS
SETSUDA Hikaru HREERE D f-H DR XA X =T DWW TOIHTE ) )
TANIGUCHI Daigo YAMAGUCHI Tsubasa HASEGAWA Hiroaki
— Using the Low-Temperature Co-fired Ceramics -. Performance measurements of DLC p-PIC —Opticat Feadout — Charge induced on resistive electrode

(LTCCQ) as insulation layer
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https://ppwww.phys.sci.kobe-u.ac.jp/seminar/index.html
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/index.html
https://www.sciencedirect.com/science/article/abs/pii/S016890021931335X
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Setsuda_mron.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/komai2012-mron.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Ogawa_thesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Masato_MThesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Ishitobi_thesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Daigo_Mthesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Nagasaki_Mthesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Tsubasa_Mthesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Yamauchi_thesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/H.Hasegawa_thesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Edo_thesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Yamane_thesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Takemoto_thesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Nagasaka_thesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Saito_thesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/matayoshi_thesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/keika-mron.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/kobayashi2009-mron.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/tanabe2010-mron.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Miyazaki_thesis.pdf
https://ppwww.phys.sci.kobe-u.ac.jp/seminar/pdf/Yamaguchi-mron.pdf

Look to other fields

» Atsuhiko took me to a corporate exhibition

- We need to know what technology is out there
in the world.
— Important inputs to detector development.

» Atsuhiko met a company at an exhibition.

> Since then, he and this company have had a long relationship in u-PIC
development.

NEPCON JAPAN 2023

r 279y SISV @ | 14-FE-F477-LE@ | Factoryinnovation Week S
=4 NEPCON JAPAN 4 AUTOI WORLD & 12023 (=W a

Sept: ey (Septomber

S LK
= — g = %
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» We were taught many things from Atsuhiko.
> Not only about research

» With his teachings in mind, | hope to nurture Atsuhiko's
detector ideas (DLC p-PIC, DLC-RPC).

Atsuhiko said me
I have done everything, no regrets.”

Honoring Atsuhiko 2024/10/15
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International Detector R&D Collaborations
RD51 and DRD1



RD51/DRD]

Atsuhiko played a significant role in the formation of
the RD51 Collaboration.

He served the community as:
 Management Board Member

e Collaboration Board Chair

* Scientific Secretary

* Responsible for the Common Projects

Atsuhiko participated to the organization of MPGD2011
in Kobe, which was the first conference held in Asia as
part of the international series.

During the transition to DRD1 Atsuhiko has been very
active and made a crucial contribution by maintaining
strong ties with the Asian community and in particular

Honoring Atsuhiko
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Sharing with RD51/DRD1
Colleagues the ongoing

R&D in Japan

MPGD Activities in JAPAN

(Not even a complete list)

Structure studies
GEM (Gas electron multiplier)

@Many institutes ... KEK, RIKEN,
Tokyo Kyoto U., SagaU TIT,

THGEM, Capillary plate,

Yamagata U., TMU, U.Tokyo, AIST
MicroMEGAS

Kobe U., U. Tokyo
p-PIC (Micro Pixel Chamber)

Kyoto U., Kobe U, ICRR, KEK, J-PARC

Material studies (Substrate (conventional,
polyimide))
LCP (Liquid crystal polymer)
KEK, RIKEN, U.Tokyo, (SiEnergy co.)
Glass
U.Tokyo, Yamagata U. AIST
PTFE, Ceramic
Tokyo IR, RIKEN

Resistive electrodes
Organic material
KEK
Sputtering carbon/metal
Kobe U.
Carbon loaded Epoxy
Kobe U., U. Tokyo

Applications
Particle physics (Acc./ Non Acc.)
Kobe U. KEK, Kinki U. Saga U.
Neutron imaging
Kyoto U., KEK
Nuclear physics
TIT, U.Tokyo., JAEA, Tsukuba U., RIKEN
Astrophysics
Kyoto U., RIKEN
Gas Photomultiplier
Yamagata U, TMU, ICRR
X/gamma ray imaging
Kyoto U., KEK, AIST
Medical imaging
Kyoto U.
A.Ochi RD51  2022/6/16

» DLC - Diamond like carbon -

» Fine structure with proper

Surtace ResisthatyM0/sa ]

+ 170 - 190 umé hole
+ 280 um pitch
550 um thick

I - 100 x 100 mm?

TGV u-PIC

*+ We fabricated a TGV p-PIC with MEMS technology.

+ Substrate a|kallne free glass

+ Electrode - coppe!

* Hollow anode vias do not affect ﬂu: gas gan, that is

The new Glass GEM
— ==,
i:"“’,:',",", ooy | - A

T — nna»DDDDDDDD/_"m 1 e

5 Poson Metsaeaton
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EEEEERAF

7 Wetatzaton process.

A0 %051 2022/6/16

by past studies

in TSV,

.x-n-aﬁilsk

Gain

Total : ~59000
GEM: ~13
-PIC : ~4400

Ar escape

except for the thickness.

AO RDS1 2022/6/16

- Resistive electrodes : DLC -
Made by dry carbon sputtering | "NN)% T l :

resistivity is available
with liftoff method

gV 7 um “F:Spectmm@25cm xzscm

Most geometry parameters (Anode ¢, Cathode
&, Pitch, ) are same as for conventional p-PIC,

SRAPHITE |

— ‘ s'x‘r\'-
\t‘\. ‘:" .r -»“-:-gg;.:-

» Surface resistivity range Copatine

i
sty || o e [ o
- 10K0fsq. ~1G0/sq. T T
p—
N : = =
‘ i
0.01 —— ./

100
» Manufacturin: pro(ess w:ih‘ _

metal electrodes is one of

lenging issue. Developing the resists

AOch RDS1 2022/6/16
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Detector R&D in JAPAN

Atsuhiko Ochi
Kobe University

5 MPGD Conference at Philadelphia, 24/05/2017

v

Detector R&D platform supported by KEK-
IPNS Instrumentation Technology
Development Center(ITDC)
There are three platform groups. Platform-
C group is a collaboration for common
technologies for MPGD, gas/liquid TPC
(active-medium TPC)
= Platform-A : Photo-sensor, scintillator,
Platform-B : Silicon detector 1
Group is active to promote joint research, (]
utilize a common equipment for R&D and
share information
= For example, HV modules, waveform digitizer,
X-ray generator can be utilized

-

Workshop held on
Dec.2021@0kayama

‘ X-ray
generator@KEK

- for detector test

-

https://v-viki.kek.jp/display/rdptpc/RD+Platform+C+Home+Page
A

Ochi RD51  2022/6/16

MPGD annual workshop in JAPAN
(2004~)

» Many institutes started the MPGD studies in this
century
» December 2004, First MPGD workshop held in Kyoto
» The workshop held once every year now
> More than 70 participants have joined for each workshop.

g‘l’
I ;U MFFD wmksnop (JAPAN) in Kobe
(9-10-December, 2016)

AOchi RD51  2022/6/16
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Sharing with the DRD1 B4
Japanese Com mu n |ty » 10/31 IZ Proposal A¥ Submit &, ZMD#% ECFA

DRDC n5® feedback ##T.11/15 [CE#H

th e O n gOi n g R& D i n MPGDEﬁ%‘:?L\—C@;ﬁ%G)ﬁE » §1%.DRD1® Spokes person & Collaboration

- Board Chair Zif8 5, THE. ChoDIEFHE D H
- DRD1 %E'“rﬁ”*—c - E#x % Collaboration MoE-TLVS, FDEIEH

RD51/DRD]1 0 HE BRXD Pt R

v 1Az, 1A% TD DRD1 Kick-off meeting A"
THONEFE. BRRIETKRE

Overseas Developments in MPGD Technology -
Towards the Launch of DRD1

%20[E MPGD#E =& 7[E] JT IEETPCEH= @ =iL K 2023/11/18 - MPGD&TPCHI% S A. Ochi  2023/11/18

Since 2009, RD51 has functioned as an
international collaboration for MPGD (Micro- DRD]O)ﬁﬁﬁ#‘EﬁtLtd)E

Pattern Gaseous Detectors) development for the
past 15 years. However, RD51 will come to a

MPGD2024 EfR&#EICDLVT

productive conclusion at the end of 2023. ' g@g;??;iéiu%iigiﬁngﬁgfﬁﬁf F ‘“’“'"'“"’"“'“"°°"’°’2“;Iﬁ2’«?."$‘;'_‘1§£‘£§$5‘3
Starting in 2024, DRDI1 will be launched, BN RBRHEOBER. B . SAERETS

bringing together the MPGD, RPC, wire CEEEHMELTLNS,

chamber, straw chamber, and other gaseous > Community-Driven Collaboration

detector communities. This talk will focus on * Recognition and Support for Young R&D Experts

> Dynamic and Open R&D Environment

§ummar|_zmg the aChleyements of RD_S] and > Global Network and Access to Facilities
introducing DRD1, while also covering the - Support for "Blue-Sky" R&D

latest overseas developments in MPGD - Efficient Resource Pooling
technology. > Increasing Research Potential

(T | o A

MPGD&TPCEAR S A. Ochi  2023/11/18 MPGD&TPCEIE S A. Ochi  2023/11/18

From MPGD & Activel¥ETPC2023#H =&
https://conference-indico.kek.jp/event/240/contributions/4513/attachments/3215/4361/%5B18-
11%5D%20MPGD%E9%96%8B%E 7%99%BA%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6%E3%81%AEBEG%B5%B7%E

5%A4%96%E3%81%AE%E7%8A%B6%E6%B3%81.pdf Honoring Atsuhiko  2024/10/15 31



RD51Common Projects Overview of RDS1 Common Project

» The RD51 Common Project Funding is intended to support
a project cost in the areas of common interest to the

Year Title Contact person RD51/MPGD community

2011A low mass microbulk with real XY strips structure Theo Geralis ;'}ccg‘r:‘igfe%‘f ﬁf“grg\;‘e’{ﬁggstst°O"‘f’fxdi§t‘ij:;"i'e°c%':§fggsi‘e’;"°Ve'
MPGDs technology laboratory for training, development, fabrication, applications and innovation Rafael Gutierrez characterization methods and dedicated tools; o
Thin and high-pitch laser-etched mesh manufacturing and bulking Paul Colas :?:;132222: 2?‘:}1‘;'3{/:?6%3;:;’;1’?;Iggf?rz:s’;e':‘:geilnz%‘;'t'rc;t'°"S;
Development of innovative resistive GEM alpha detectors for earthquakes Guy Paic The program will fund only generic projects - not ones related to
Large-area THGEM detector evaluation with SRS electronics Amos Breskin experiments. ) )

2012R&D on large area GEMs for the ALICE TPC upgrade Chilo Garabatos Cuadrado v Igﬁr.‘ft}'ieerfaé,fglelﬁgnogﬁi'so%Sh%?&ngrggguopfsi.ﬁ{g{gﬁ'fferem
High resolution UV scanner for MPGD applications Dezso Varga encouragéd and suppo?ted by RD51

2014 Measurement and calculation of ion mobility of some gas mixtures of interest Chilo Garabatos , Started since 2011
Fast Timing for High-Rate Environments: A Micromegas Solution Sebastian White » 24 projects are approved in these 12 years.
Development of a novel Micro Pattern Gaseous Detector for Cosmic Ray Muon Tomography Paolo lengo

20165ampling Calorimetry with Resistive Anode MPGDs (SCREAM) Maximilien Chedeville
New Scintillating gases and structures for next-generation scintillation-based gaseous detector Diego Gonzalez Diaz m

2017 Development of modular multilayer GEM units Alexander Milov A Ocki NBNY Lickaff 02102/2032

2018 Modular & General purpose Ultra Low Mass GEM Based Beam Monitors Gabriele Croci
DLC based electrodes for future resistive MPGDs Yi Zhou
Study of negative ion mobility and ion diffusion for Negative lon TPCs André Cortez .

2019Discharge Consortium in quest for Spark-Less-Avalanche-Microstructures Piotr Gasik CO nCI usion
Pixelated resistive bulk Micromegas with integrated electronics Fabrizio Petrucci
Resistive materials and resistive-MPGD concepts & technologies Shikma Bressler » The RD51 Common Project Funding is intended

2020 0ptical readout studies for negative ion TPCs Florian M. Brunbauer to support a project (not only cost) in the areas
Large area high-granularity segmented mesh microbulk forfuture rare event searches Javier Galan of common interest to the RD51/MPGD

2021 gg(r:nsprehenswe studies of the glass, ceramic- and kapton-THGEMs in high- and low-pressure Pawel Majewski community ' ‘
Development for Resistive MPGD Calorimeter with timing measurement Piet Verwillligen ' chtiSV]itice:Fs, Z?F::?)%::cl)orzuier:tseli’\éspt;oj(:eltltsst,e?iarlsIc

| 2022 Study of MPGD performance in liquefied noble gases Vitaly Chepel i 9

research items and seeds of long term activities.
Transversal collaborations among groups from

We will support DRD1 in launching the et o i e, Ry Sl
flrst Ca” Of DRD'I common pl‘OjeCtS in We strongly believe that RD51 CP structure
honour of Atsuhiko. RD51 Common Project

should be implemented in DRD1.
Atsuhiko Ochi

02/03/2023 DRD1 kick-off meeting

v

v

A.Ochi DRD1 kick-off  02/03/2023 n

https://indico.cern.ch/event/1245751 /contributions/5286570
/attachments/2603392/4495797/RD51_CP_230301_v2.pdf
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The International MPGD Conferences
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Atsuhiko contributed to all
the International Conferences
on Micro-Pattern Gaseous
Detectors from the first
edition in Kolymbari
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MPGD2011 @ Kobe
VIPED201"

man International Conference on Micro-Pattern Gaseous Detector:
4 . RD51 Collaboration meeting on Septemb

The conference covers the most re search/
activities in the field of micro-pattern gaseous dete

Conference foplics

- New developments in MPGDs /
- MPGD detector physics ¢4
- Simulation and software Al
- Electronics / /

- Production techniques /

- Performance tests

- Applications @

Special topics ;‘,
- Homage to George Charpak (invited speakers)
- Young scientist: i /

Honoring Atsuhiko 2024/10/15 35



Contributions @ MPGD Conferences

AAAAAAAAAAAAAAA

MPGD2009, Development of Micro-Mesh Micro-Pixel Chamber
Speaker: Dr Atsuhiko Ochi (Kobe University (JP))
https://indico.cern.ch/event/50396/contributions/2023479/attachments/963736/1368375/m3pic_mpgd09_ochi.ppt

MPGD2011, Development of Micro Pixel Chamber with higher resistive electrodes
Speaker: Dr Atsuhiko Ochi (Kobe University (JP))
https://iopscience.iop.org/article/10.1088/1748-0221/7/05/C05005 /pdf

MPGD2013, Micro Pixel Chamber with resistive electrodes for spark reduction
Speaker: Dr Atsuhiko Ochi (Kobe University (JP))
https://indico.cern.ch/event/258852 /contributions/1589892 /attachments/456077/632106/0chi_resistive_upic_v2.pdf

MPGD2015, Development of large area resistive electrodes for ATLAS NSW MicroMegas
Presenter: Dr Atsuhiko Ochi (Kobe University (JP))
https://agenda.infn.it/event/8839/contributions/ 75862 /attachments/55222/65135/ochi_mpgd2015_v7.zip

MPGD2017, Japan MPGD community
Speaker: Dr Atsuhiko Ochi (Kobe University (JP))
https://indico.cern.ch/event/581417/contributions/2558345 /attachments/1465339/2265067/MPGD_JAPAN_Ochi_vf.pdf

MPGD2019, Development and performance tests of mu-PIC with DLC electrodes
Presenter: Dr Atsuhiko Ochi (Kobe University (JP))
https://iopscience.iop.org/article/10.1088/1742-6596/1498/1/012001 /pdf

MPGD2022, Development of DLC-RPC for Radiative Decay Counter of MEG Il Experiment
eaker: Dr Atsuhiko Ochi (Kobe University (JP))
: event/1219224/contributions/5130743/attachments/2566728/4425225/ochi_mpgd2022_v2.pptx
Honoring Atsuhiko  2024/10/15 36
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https://indico.cern.ch/event/50396/contributions/2023479/attachments/963736/1368375/m3pic_mpgd09_ochi.ppt
https://iopscience.iop.org/article/10.1088/1748-0221/7/05/C05005/pdf
https://indico.cern.ch/event/258852/contributions/1589892/attachments/456077/632106/Ochi_resistive_upic_v2.pdf
https://agenda.infn.it/event/8839/contributions/75862/attachments/55222/65135/ochi_mpgd2015_v7.zip
https://indico.cern.ch/event/581417/contributions/2558345/attachments/1465339/2265067/MPGD_JAPAN_Ochi_vf.pdf
https://iopscience.iop.org/article/10.1088/1742-6596/1498/1/012001/pdf
https://indico.cern.ch/event/1219224/contributions/5130743/attachments/2566728/4425225/ochi_mpgd2022_v2.pptx

MPGD Conferences ... and more

Scientific Discussion... and More

Honoring Atsuhiko
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AT 70,CERN LOOKS
TO THE FUTURE

" ‘Electrtoweak preciy tthe LHG ® Voices of anew geheration ® Sephiconductor pixels for society

https://cerncourier.com/wp-
content/uploads/2024/09/CERNCourier2
pOct-digitaledition.pdf

ATsuHiko OcHI 1969-2024

Brilliance
in detectors

Atsuhiko Ochi, abrilliant, passionate detectorand
experimental physicist, passed away on 29 April
2024 at theuntimely age of 54. A source of inno-
vative ideas at the forefront of radiation detec-
tors, he made outstanding contributions to the
development of micropattern gaseous detectors
(MPGDs) thatare recognised worldwide. He was
alsoadistinguished lecturer whose inexhaustible
passion, dedication and remarkable character
captivated the many students he mentored.

Atsuhikobegan hisresearch at the Tokyo Insti-
tute of Technology, initially focusing on large-
area avalanche photodiodes as fast photon and
soft X-ray detectors. In 1998 he defended his PhD
thesis “Study of Micro Strip Gas Chamber as a
Time-Resolved X-ray Area Detector”, earning the
second High Energy Physics Young Researcher's
Award from the Japan Association of High Energy
Fhysicists. In 2000, alongside Toru Tanimori, he
introduced the micro pixel chamber (micro-PIC),
anew gaseous detector for X-ray, gamma-rayand
charged-particleimaging. Ttwas fully developed
using printed circuit board technology and free
of floating structures like wires, mesh or foils,
featuring a pin-shaped anede surrounded by a
ring-shaped cathode.

Atsuhiko Ochi made significant contributions to
MPGD and other gaseous detectors.

In 2001 Atsuhiko moved to Kobe Univer-
sity, where he joined the ATLAS experiment
and devoted his efforts to commissioning the
ATLASthin gap chambers (TGCs). Hewasalsoin
charge of integrating the front-end electronics
onthe KEK TGC detectors and of detector quality
assurance and control. Later, at CERN, he led the
acceptance quality control of the ATLAS TGCs.

Atsuhikocould always merge his love for exper-
imentswith a passion for new ideas. *We need new
‘eyes' to catch a glimpse of science’s frontier”, he
once said. Along with his group in Kobe, while
making significant contributionsin ATLAS tothe
designand construction of the new large resistive
micromegas for the Muon New Small Wheel, he
conducted R&D on the use of sputtered layers of
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¢ diamond-like carbon (DLC) as resistive elements
: toquench discharges and played a crucial role in
: connecting with Japaneseindustry. He wasamong
~ thefirst to test the technologywith micromegas,

apply it to the micro-PIC detector, and pioneer
its use as electrodes for the novel resistive plate
chambers he proposed for the MEG 1T experi-
ment. He supported the use of DLC in the final
TPC micromegas of the near detectors of the T2K
experimentwhileserving asaliaison person with
BE-Sput in Kyoto. DLC is now the predominant
approachin mostnew resistive MPGD detectors.

In his research, Atsuhiko always placed great
emphasisonmentoring students and giving them
access to a worldwide community of experts,
facilities and experiments. He meticulously
shared all relevant research conducted by Japanese
colleagues, ensuring proper visibility and recog-
nition for his community. This has been crucial
inthe international RD51 collaboration on MPGD
technologies, withinwhich he played a significant
roleinits formationand management. During the
transition from the MPGD-based RD51 collabora-
tion to the upcoming DR, which encompasses
abroader scope of technologies and applications,
Atsuhiko made a crucial contribution by main-
taining strong ties with the Asian community.

Atsuhiko’s vibrant enthusiasm and infectious
smile leave anirreplaceable void. His departure
is a profound loss, leaving behind a loving wife
and two children.

His colleagues and friends.
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Messages and photos

» Photos: https://cernbox.cern.ch/s/CghZtE9smEeyadZ
» Messages: https://cernbox.cern.ch/s/sZ83h8lyjn2cGnP

Dear Colleagues and Friends,

Today we gather to pay tribute to an exceptional researcher and dear friend, Atsuhiko Ochi.
Since the mid-2000s, Atsuhiko and | have worked together, often in friendly competition. While
he was developing the micro-Pic detectors, we were in the middle of developing the GEM and

Very sorry to hear about Atsuhiko Ochi, | remember him very well in our interactions at CERN,
his important contributions to the field, and the MPGD conference committee meetings over

nearly the last 15 years.

Deepest condolences to his colleagues, friends and family.

Dear Colleagues,

my feelings are very near to those expressed by Leszek,
Maxim and Eraldo:

Atsuhiko 's personality as a scientist and as a friend has
been greatly appreciated and has brought

Dear friends.

I'm deeply saddened by the terrible news
regarding passing away of our beloved
Atsuhiko.

Micromegas detectors. Our community owes a lot to his bright ideas, and | agree with Amos in dedicating a session to wide richness to our community. What a wonderful person, from all points of
him at one of the next conferences. view.

Atsuhiko’ s achievements were impressive in their technicality and precision. He used many

cutting-edge techniques in the industry and was one of the first to introduce vacuum deposited Best regards,

layers to fabricate MPGDs. Our paths crossed significantly when the introduction of resistive Archana

layers became obvious. True to form, Atsuhiko proposed a cutting-edge technique: DLC - e
(Diamond-Like Carbon). This idea, after much back and forth, now seems to be the ideal Dear Friends, Dear Colleagues,

solution to meet future challenges. Atsuhiko was a visionary in this field.

Condolences to all those who now are deeply missing We will certainly miss him and his smile.
h_“'"_: | suggest dedicating a session to his memory
piivia in the forthcoming MPGD meeting, inviting
one of his close collaborators to present him
as a person and scientist.

So sad...

Dear friends,

It is hard to believe that Atsuhiko is no longer with us. He made
significant contributions to the RD51 project and was a truly wonderful
person. Please convey my heartfelt condolences to his family.
Sincerely
Vladimir Amos

Atsuhiko recently visited our country with a
humble attitude and spoke at our congress.
We were discussing the projects we would
work on together. Today, | was saddened to
learn about his passing. | extend my

Rui condolences to the entire his family and
_—_—mm——m—_— students.

Atsuhiko was a diamond in the rough, and he left us a piece of himself through this material
that is Diamond-Like Carbon. His legacy will continue to shine in our work and in the

technological advances he inspired. My sincere condolences to his family, friends

and colleagues —in Japan and in RD51-DRD1.

Rest in peace, Atsuhiko. You will remain forever in our hearts and memories.

Dear Leszek, Eraldo, Maxim, friends,

| am deeply saddened to hear about Atsuhiko' s passing.

Atsuhiko' s contributions to our community and his positive attitude will be deeply missed.

| fully support the idea to have a dedicated session/event to his memory and to his contribution
in the forthcoming DRD1 meeting,

My thoughts are with his family, students, and colleagues during this difficult time.

Sincere condolences,

Dear Colleagues, .
| Yalcin

| join everyone to express my deep sadness and sorrow
on the passing of Atsuhiko. My thoughts are with his
loved ones, family, friends. May his soul rest in peace. Dear Eraldo, Colleagues,

Very sad news indeed. Atsuhiko was a great colleague, and |
enjoyed working

with him on RD51 very much. It is very hard to understand Anna
that he is no longer

with us. My thoughts are with his family, friends and many

colleagues who are

g e e If you want to submit photos (link)
Andv If you want to submit a message (link)
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