
15/10/2024 

The 8th International Conference on Micro Pattern 
Gaseous Detectors, MPGD 2024



 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. 
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• Kentaro Miuchi, Kobe University
• Masato Takahashi , Kobe University
• Eraldo Oliveri, CERN



Kentaro Miuchi
(Kobe University)

MPGD conference 2024



 m-PIC brought me into NEWAGE, the dark matter business.

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

MPGD研究会2020
@ Kobe

Ochi

Kobe group
“backuppers”



 Playing softball game in animal costume (May 2023).
◦ and…

 Atsuhiko’s last idea (June 2024)
◦ from his daughter's research report.
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越智郁香
2024年6月

Softball tournament
@ Kobe



 Many thanks, Ochi-san. Have a good rest.
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We need new "eyes" for catching a 
glimpse of science frontier. 

We welcome students,
especially, those who
are interested to make
"new" things and to love
experiments.
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ATLAS Muons System  
TGCs and NSW Resistive MMs

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

Micro Pixel Chamber and MPGDs, 
Developments and their applications

Make “new” things ….
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2001 2012 2020

https://doi.org/10.1016/S0168-9002(01)00996-2 https://doi.org/10.1016/j.phpro.2012.02.397 https://doi.org/10.1016/j.nima.2019.162938
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Biagi’s Micro Dot Chamber (MDC)
• Localized damage
• High field at the anode while smaller at the cathode 

(cathode field induced discharges reduced)

Drawback: Field distortion from anode lines connecting 
dots

m-PIC → Thick substrate → PCB
+
2D readout with equal sharing (better sharing than with 
MSGC)
+
Width of strip anode larger than cathode hole side →
reduced Charging up in between anode and cathode

• Gas studies (driven by ATLAS requirements)
• Ar → Ne (lower spark rate for fast 

neutron irradiation)
• Adding CF4 (best v drift @ lower field 

where collection is better)

• Introduction of resistive layer on the cathode

• Use of DLC as resistive layer (development @ 
Kobe in 2012) with good range of resistivities.

• Replacement of laser drilling (alignment issue 
for double layer PCB) for anode production in 
resistive m-PIC using transparent dry layer and 
photolithography

• Compact layout having protection and biasing 
resistor and AC coupling capacitor all done via 
DLC and PCB techniques

2001 2012 2020Alternative to “Floating Structures”
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Resistive DLC Collaboration 
(RD51 Common Project)

https://indico.cern.ch/event/761831/contributions/3236762/attachments/1765980/2867435/DLC_CP_Intro_ochi_181205_v2.pd
f
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https://agenda.infn.it/event/18156/contributions/89402/attachments/62886/75562/DLC_ochi_190513_1.pptx

https://agenda.infn.it/event/18156/contributions/89427/attachments/62955/75663/DLC_ochi_190513_3_v2.pptx

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

International Workshop 
on Resistive Coatings 
for Gaseous Detectors, 
2019, Bari
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2023

2014
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https://doi.org/10.1016/j.nima.2024.169375
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 Anode via formation by laser drilling.

DLC

Pickup 
electrode

40 – 50 µm

~ 250 µm

Anode

Anode readout 
electrode

60 µm

 Performance for 55Fe X-ray was measured using MCA.

◦ We obtained around 6 × 103 of gas gain.

Spectrum at 650 V applied
Gain curve

Polyimide

FPC 25 µm

 Unfortunately, DLC µ-PIC developments are suspended in Kobe
◦ Manpower, budget, etc...

DLC
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 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
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 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
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Textbook
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(2012)

Other resistive MPGDs

→ Carbon sputtered GEM

→ Charge induced on resistive electrode

(2016)

RPC with DLC

→ For fast timing RPC

(2017)

(2022)

→ Application to MEG II
→ Using carbon-loaded polyimide

as a resistive cathode

→ Start using Diamond-like carbon
F. Yamane, NIM A 941 (2019) 162938

(2017)

(2018)

(2019)

(2021)

(2021)

→ Multi-channel readout

(2022)

→ Using the Low-Temperature Co-fired Ceramics
(LTCC) as insulation layer

SETSUDA Hikaru

KOMAI Hidetoshi

OGAWA Keisuke

TAKAHASHI Masato

ISHITOBI Yusuke

TANIGUCHI Daigo

NAGASAKI Daichi

YAMAGUCHI Tsubasa

→ Optical readout

(2015)

YAMAUCHI Satoru

HASEGAWA Hiroaki

LTCC µ-PIC

Resistive µ-PIC

Resistive MicroMEGAS

(2012)

(2014)
(2014)

(2014)

(2016)

(2016)

(2017)

Start using Diamond-like carbon

→ Studies for ATLAS upgrade

EDO Yuki

YAMANE Fumiya

TAKEMOTO Tsuyoshi

NAGASAKA Noriko

SAITO Daiki

MATAYOSHI Kohei

→ Performance measurements of DLC µ-PIC

(2006)

(2008)

(2009)

(2010)

→ Inclusive studies for ATLAS upgrade

KEIKA Tomohiro

KOBAYASHI Seiji

TANABE Akira

MIYAZAKI Kazuki

Micro Pixel Chamber (µ-PIC)

Micro Mesh µ-PIC

YAMAGUCHI Takahiro

→ Electronics developments for ATLAS

(2012)

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


 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 μ-PIC 

development.
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↑ Atsuhiko

NEPCON JAPAN 2023



 We were taught many things from Atsuhiko.
◦ Not only about research

 With his teachings in mind, I hope to nurture Atsuhiko's 
detector ideas (DLC µ-PIC, DLC-RPC).
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Atsuhiko said me 
"I have done everything, no regrets."
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RD51/DRD1

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

He served the community as:
• Management Board Member
• Collaboration Board Chair
• Scientific Secretary
• Responsible for the Common Projects

Atsuhiko participated to the organization ofMPGD2011
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
with Japan.
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Sharing with RD51/DRD1 
Colleagues the ongoing 
R&D in Japan
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From MPGD & Active媒質TPC2023研究会
https://conference-indico.kek.jp/event/240/contributions/4513/attachments/3215/4361/%5B18-
11%5D%20MPGD%E9%96%8B%E7%99%BA%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6%E3%81%AE%E6%B5%B7%E
5%A4%96%E3%81%AE%E7%8A%B6%E6%B3%81.pdf

Overseas Developments in MPGD Technology -
Towards the Launch of DRD1

Since 2009, RD51 has functioned as an
international collaboration for MPGD (Micro-
Pattern Gaseous Detectors) development for the
past 15 years. However, RD51 will come to a
productive conclusion at the end of 2023.
Starting in 2024, DRD1 will be launched,
bringing together the MPGD, RPC, wire
chamber, straw chamber, and other gaseous
detector communities. This talk will focus on
summarizing the achievements of RD51 and
introducing DRD1, while also covering the
latest overseas developments in MPGD
technology.

Sharing with the 
Japanese Community 
the ongoing R&D in 
RD51/DRD1
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RD51Common Projects

https://indico.cern.ch/event/1245751/contributions/5286570
/attachments/2603392/4495797/RD51_CP_230301_v2.pdf

We will support DRD1 in launching the 
first call of DRD1 common projects in 
honour of Atsuhiko.
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2011 Kobe

2017 TRIESTE

2019 La Rochelle 2022 Rehovot

2013 Zaragoza

2015 Philadelphia

2009 Kolymbari
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2011 Kobe



 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/Ochi_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 II Experiment

 Speaker: Dr Atsuhiko Ochi (Kobe University (JP)) 

 https://indico.cern.ch/event/1219224/contributions/5130743/attachments/2566728/4425225/ochi_mpgd2022_v2.pptx
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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
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MPGD Conferences …  and more

Scientific Discussion… and More
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https://cerncourier.com/wp-
content/uploads/2024/09/CERNCourier2024Se
pOct-digitaledition.pdf



 Photos: https://cernbox.cern.ch/s/CqhZtE9smEeyadZ

 Messages: https://cernbox.cern.ch/s/sZ83h8lyjn2cGnP
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If you want to submit photos (link)
If you want to submit a message (link)

https://cernbox.cern.ch/s/b1tJtINe6FdPD6j
https://cernbox.cern.ch/s/WheaBIU7SMad3pc
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