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International collaborations in nuclear particle physics
— Exploring the basis for the generation of the matter in the universe —

* Needs large experimental and theoretical tools (accelerators, supercomputers)
Network between Russia and Osaka
« Well-known physicists
Landau, Bogoliuboyv,...
’ S > St Petersburg -
 RCNP@Osaka has contact
/ "‘(‘
with 7 ST R -~k
Diakonov (St.Petersburg)/ [/ - @ Vladivostok [EEIESS
Titov (Dubna) ’Dubna/
Molochkov (Vladivostok), ‘ JINR

. Peoples exchanges
JSPS, | \
Visiting professors, \ \
Conferences, ...

* Now Prof. Nakamura 1s
the PI of the theory group
@Vladivostok

A. Molochkov

sugl%ested the construction
of the new campus of FRFU

ussia report, February 28, 2019 1



Research subject: Femto (10-15) science

Baanid i ', “-\? : -
Most dense nratter inh\ b

“-
- «—> e

102 m (nano) 10-15 m (femto) and less Eﬁ\%‘ﬁiﬁ’& ficult problem
Electromagnetic force Strong force
Daily phenomena Nuclear power, Radiation therapy, ...
Chemistry, Biology, ... Not much in daily life but:
Basis of nano-technologies Source of many physics ideas
QED: .... Tomonaga (W 7K) QCD: ...Yukawa, Nambu (&)I1l. F3k)

Dmitri Diakonov

We have the basic law of QCD St. Petersburg,

But we do not know how to solve (~2014)

Millennium problem of Clay Math Inst (pe of the most

Use of Supercomputer influential physicists

Fastest GPU, algorithm, ... to RCNP/Japan SN
Needs young power Father of

| Pentaquark, O+
Russia report, February 28, 2019 2



Activities in 2018 H2RP

3
supported by HsRP I ares Bosis et Soopeions
= and Personnel Exchange
Russia-Japan Project “Human Resource Development Platform for Japan
Workshop on “Development of Russia Economic Cooperation and Personnel Exchange (HaRP)” by
simulation by GPU for the study Hokkaido Univ. and Niigata Univ.

of quark-hadron matter at high
temperatures and densities”

21-22 Hos6ps 2018 r. B LleHTpe aaepHbIx
nccnepgosaHnn Ocakckoro yHmsepcuteTa 6bin
npoBenéH cemnHap «PaspaboTka cuctem
MogenuposaHunsa Ha 6ase GPU gns nsyyeHums
KBapK-agpoOHHOW MaTepumn B YCNOBUSAX BbICOKOM
TemnepaTypbl 1 MAOTHOCTU», B KOTOPOM NPUHSN
yyacTtue npeacrtasutenu [JansHEBOCTOYHOMO
denepanbHoro yHnsepcuteta (OBDY)

HaRP workshop
“Hadrons and dense matter from QCD,"
1/27(Sun)-29(Tue) 2019 @ FEFU

Four from Japan and nine
from FEFU

Discussed aspects of non-
perturbative

natures of hadron in matter



What we further expect

Research:
 Attacking the unsolved problems in femto-world with new generation
« Exchanges of young researchers and students
Needs potential/power to attack the difficult problems
High computing skills (of GPU) with mathematics and physics
Develop new experimental equipments for new and high precision data
« Sharing intellectual resources/properties (exp equipments, supercomputers...)
» Workshops (small size for practical purposes) like the ones we had (we all like)

Education:

« Seminars, Lectures (like few days intensive lectures),
 International schools (We have many experiences at RCNP, KEK, J-PARC,...)

Use of RCNP (community):
* One of six international collaboration platforms (from 2018, MEXT)
 OPERA: Application of nuclear sciences to medicines, biologies, engineers.

Extension:

» Countries of former Soviet unions (Kazakhstan, Uzbekistan, ...)
 Activities from Japan-Russia to worldwide

Russia report, February 28, 2019 4
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session, and Banquet)
), Sobetsu-cho, Usu-gun, Hokkaido 049-5731, Japan

Dr. Viktor Balema (Ames Lab., USA)

Prof. Nobuhito Imanaka (Osaka Univ. Japan)
Prof. Koichl Matsumoto (Kanazawa Univ., Japan)
Prof. Pietro Manfrinetti (Univ. of Genova, Italy)
Dr. Natalila Sharenkova (loffe Institute, Russia)
Dr. Yoshiko Fujita (Idaho National Lab., USA)
Prof. Carol Handwerker (Purdue Univ. USA)
Dr. Mikiya Tanaka (AIST, Japan)

Day 1, Nov. 8 (Thr) _ Day 2, Nov. 9 (Fri)
(13:00-13:30 ) Registration [08:30-10:00) Session 3 (three lectures)
[13:30-14:00 ) Welcome address {10:00-10:15) Coffes break
Schedule [14:00-15:00 ) Session 1 (two lectures) [10:15-11:45) Session 4 (three lectures)
[15:00-15:15) Coffee break [11:45-12:05) Closing address
- [15:15-16:45) Session 2 (three lectures)
t v & ¢ E . = [16:45-18:30 ) Poster session
- 3 I 4 ¥ ? ¥\ L5 v % &\ \d (19:00-21:00 ) Banquet
4 b A B b \’ N ﬂ W Prof. Takashl Nakamura (Univ. of Tokyo, Japan)
N 2 E ' Chairpersons Dr. Thomas Lograsso (Ames Lab. USA)
l\,’ 1 3 » 4 Ve )5 Prof. Shinji Hiral (Muroran-IT, Japan)

MMM:

2RP Rare Earth Workshop 2018 i

£ 0% Noyember, 2014

Dr. Yasuteru Mawatari (Workshop Secretarlat)
Conter for Friendly Materials Enginearing. Muroran-IT, Japan) % H’&R‘P
E-mail / mawatari@mmm.muroran-it.ac.jp
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v SR

M. Proskurnin et al., Anal. Sci., 17, s454-s457 (2001).

« M. Proskurnin et al., Anal. Chim. Acta, 480, 79-95 (2003).
M. Fukuyama et al., Lab Chip, 18, 356-361 (2018).

K. Aoki et al., s@SCET
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Boreskov Institute for Catalysis =4 )
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Report: ICAT-BIC Student Meeting

Date: Nov. 19-22, 2018, Venue: ICAT

Schedule
Nov. 19(Mon)
18:00 Visiting ICAT
ICAT students will be at the hotel lobby at 18:00.

18:30 Welcome reception@seminar room A

With some professors, executive committee(students)




Nov. 20(Tue)
10:30-12:00 Lecture 1 (Heterogeneous catalyst) @seminar room A

Assoc. Prof. S. Furukawa (heterogenous catalysis, intermetallics)

¥ : é "

13:00- Laboratory visit 1 ~ (Around 20 min at each laboratory)

1. Catalysis Theory Research Division, 2. Molecular Catalyst Research Division
3. Macromolecular Science Research Division, 4. Catalyst Material Research Divisic
5. Catalytic Transformation Research Division

Break
15:00- Laboratory visit 2 (Around 20 min at each laboratory)

6. Photocatalysis Research Division, 7. Catalyst Surface Research Division



Nov. 21(Wed)
12:55-  ICAT-BIC students' workshop
Speakers
Boreskov Institute of Catalysis:
three students
Institute for Catalysis, Hokkaido University
Students (D3), Catalyst Surface Research Division
(D2), Catalysis Theory Research Division
(D2), Catalytic Transformation Research Division
(M1), Catalyst Material Research Division
(D1), Photocatalysis Research Division
(M1), Macromolecular Science Research Division
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Research collaboration with
. universities in Russia

~Exchanges in Leading Innovation ~
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Exchange activities with Russia

Lomonosov Moscow State University
— Tokai University Workshop

AGENDA w State
Purpose: Promising innovative projects presentation
* | Date: 12/10/2015 Location: Faculty of Physics . .
Time: 12:00 - 15:00 Earnlng In
Participants: Tokai University:
YAMAGUCHI Shigeru — Director of the Institute of Innovative Science and X. 350

Technology, Professor;
TSUCHIYA Kazuyoshi — Professor, School of Engineering;
MORIMOTO Masayuki — Professor, School of Engineering;

| KULINICH Sergey — Professor, Institute of Innovative Science and Technology ax. 600
' associate.
R E S EA RC H Lomonosov Moscow State University:
. . ISCOW
® TO'(AI FEDYANIN Andrey —Vice Rector of Lomonosov Moscow State University, Professor;
SYSOEV Nikolay — Dean of the Faculty of Physics, Professor;

ZNAMENSKAYA Irina — Professor of the Faculty of Physics;
SHOLOKHOV Evgeny — Associate Professor of the Faculty of Physics;
MILOV Vladimir — Associate Professor of the Faculty of Physics;
KALININ Sergey — International Relations Specialist.

Presentations: Speakers: Time:
1 Tokai University introduction Shigeru Yamaguchi 10 min
2 Preparation of novel inorganic nano-materials via laser Sergey Kulinich 30 min

ablation in liquid phase

3 Development of “Mobile Hospital” with painless microneedle | Kazuyoshi Tsuchiya 30 min
4 Advances in efficient induction motor Masayuki Morimoto 30 min
5 Lomonosov Moscow State University introduction Andrey Fedyanin 10 min
6 Compact fiber lasers Evgeny Sholokhov 15 min
7 New generation electric motors Vladimir Milov 15 min
8 TBD TBD 15 min




Studies of hypersonic flow dynamics

Dept. of Aeronautics and Astronautics, Tokai University
Faculty of Physics, Moscow State University

Shock wave visualization

Research objectives:
Trajectory control of hypersonic

flying by shock wave analysis.
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Research fields: molecules to space
(FEFU and Tokai)

Glocal Monitoring Project

Building a system for collecting disaster information
that combines satellite data and social media

sirkes, i i o imporant to collect infomation about each regian i reakime, as it canges | Y|
‘moment by moment, and to connect this to a swift and accurate disaster
response.

changes in disasters and the environment by
connecting global information obtained from
satellite observations with local information
transmitted through sodal media by local

Micro/Nano Technology
Center(MNTC)
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Ultrafast laser nanofabrication of advanced nanophotonic structures
© Aleksandr Kuchmizhak, ASergei A. Kulinich
(“School of Natural Sciences, Far Eastern Federal University, #Tokai Univ. Research Inst. of Science and Technology)

Chirality tuning

In past decades, direct processing of different noble-
metal materials using short- and ultrashort laser pulses has
become a matured technology allowing rapid prototyping
of various nanotextured morphologies. Currently, pulse
repetition rate of the commercially available laser systems
used in the nanotexturing experiments enters sub-GHz
range ensuring extremely fast material processing at the
speed reaching several cm? per second. From the other
hand, laser nanofabrication with a “structured light”,
specially designed laser beams with a complex intensity

Tokai University Research &
Information Center (TRIC)

profile allowing specific conditions of energy deposition
into the irradiated materials becomes a hot topic in the
area of laser nanofabrication.
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Here, we overview our recent results related to direct

fabrication of various micro- and nanoscale structures on
the surface of thin noble-metal films using short and
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Research fields: E-Health for Quality of Life
(HSE and MIPT, Moscow, )
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GRIPS FOR POLICY STUDIES

Contact:
Tokai University School of Medicine Nakajima Lab.
Tel. 0463-93-1211




Thanks for your attention.
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