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Structure of RIKEN in 5" mid-long term (FY2025-FY2031)

. Domain Director Pl of ABBL.
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Astrophysical Big Bang Laboratory (ABBL, FY2013-)

Akira Dohi

Ryosuke Hirai

Shigehiro Nagataki

Hirotaka Ito
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Research Scientists
(Staff Members, Tenured)

Special Postdoc Researchers
(SPDRs)
3yr Postdoc Program of RIKEN.
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The 21 Alumni of ABBL since 2013.
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S.H.Lee J. Mao A. Tolstov M. Dainotti M. Barkov T. Takiwaki J. Matsumoto
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S. Inoue Y. Teraki T. Wada

1 Professor
4 Associate Professors
1 Lecturer

-l ,L " 4 Assistant Professors o1
H. Sotani E. Kido N. Nishimura Y. Sekino A. Kumar 3




Left: My Office

— i g <k w N Right: Postdocs’ Office
o i .

. e~ & | — ' (50 m? for 3 postdocs)

o

Left: Secretariat &
Reception Room

Right: Visitors’ Office

We have one more office
(50 m? for 2 staffs & 1PD).
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NS-NS/NS-BH Merger,
Short GRB,
Afterglow,
Kilonova,
Cosmology,-:

Image Credit:
NASA/AEI/ZIB/M. Koppitz and L. Rezzolla

Image credit: NASA, E 'D. Player (STScl)
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Prof. M. Koshiba
was awarded the
Nobel Prize in 2002.
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Blue Shift Side: Red Shift Side:
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SN1987A was a Bi-Polar like explosion. obs z (km s .

Explosion was stronger in Red Shift Side
and weaker in Blue Shift Side.

The Neutron Star of SN1987A should =5y
be moving toward the Blue Shift Side. " .
Nagataki, Hashimoto, Sato, Yamada 1997 -
Nagataki, Shimizu, Sato 1998 S. Nagataki

Nagataki 2000

The Nagataki Conjecture (2000) has been Proved.

Blue-Shift Side(North-East)

JWST (NASA)
Confirmed the
Bi-polar like
explosion.
Larsson+ 23.

_Haas ef al. 1990, |_Red-Shift Side(South-West)/\,
000 1500 0 1500 3000 ’ 30 X
Velocity (km/s) 00 0

~3000

JWST (NASA) confirmed
a compact source

i running toward the

t blue shift side.

* Fransson+ 24.
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RIKEN Center for Interdisciplinary Theoretical and Mathematical Sciences

ITHEMS

https://ithems.riken.jp/en

J
Coffee Time! g Mathematician,
Physicist
Biologist,

Computational Scientist,
Information Scientist
under one roof

Since Nov.1, 2016
ITHEMS & mmmir

A Conceptual Image of iTHEMS 8/21
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https://ithems.riken.jp/en

L As of March 2025

Mathematician, Physicist, Biologist, Computational Scientist, Information Scientist Director 1
un der one roof Deputy Director 5
g Coordinator 1
A Senior Advisor 4
Team Director 8
fal
¥ RIKEN ECL Unit Leader 1
AL:.L‘ {1 60 You ng enior Research Scientist 11
'i'}': \' Research Scientist 14
.. Researchers
pecial Postdoctoral Researcher 16
d ostdoctoral Researcher 19
17 Stu ents. tudent (JRA. JSPS PD Researcher) 5
) v tudent (IPA. Student Trainee.
. . Research Fellow %
Young Scientists
. I Research Consultant 3
are main p aVerS' Senior Visiting Scientist 11
|
J g . .
‘ - ~ j Visiting Scientist 98
. Ai\ : Technical Staff I 1
A Rea I I m age Of ITH E MS Research Associate 1
Director Deputy Director Coordinator Research Administrator 1
Assistant 9
Research Part—time Worker I /1 2
Administrative Part—time Worker I /1 4
Multiple positions within the center 2
S.Iso T. Tada C. Beauchemin S. Nagataki Y. Kawahigashi Y. Hidaka T. Nagai &Et 101 (225)
(Phys-) (Phys-) (Bi0|0gy) (Astro.) (Math) (Phys-) X Total of main duty and directl ployed iTHEMS researchers
(including concurrently employedresearchers and non-employee




From iTHES to iTHEMS, and From a Program to a Center

A transition from a compact, tightly connected structure to a broader, more diverse collaborative platform.

FY
20 |20 |20 |20 |20 |20 |20
S5 (26 (27 |28 [29 (30 |3l

iITHEMS (Center)

. D1 : % Director:
~ Tetsuo =" Satoshi
sy Hatsuda | Iso

. - New Organization
- No infernal structure existing structure + new teams
I — Research-scope largely expanded

- Single campus @ Wako - Multiple campus

Wako + Kobe + Yokohama + Nihonbashi
- 60 researchers (wo/ visiting) - More than 100 researchers

3 big changes
10/21



Structure of RIKEN Center for iTHEMS (FY2025-)

Director,
Satoshi
|so

Division
Director of
Science,

Tetsuo
Hatsuda

Director of
RBC

App. Math.

Division of Fundamental Mathematical Science (Satoshi Iso)

|_ Mathematical Genomics RIKEN ECL Research Unit (Leo Speidel) gWako
Division of Applied Mathematical Science (Hatsuda)
—— AI for Science Team (TBA.)

—— Mathematical Application Research Team (Motoko Kotani)

— Quantum Mathematical Science Team (Tetsuo Hatsuda)

i“ L
— Medical Science Data-driven Mathematics Team (Eiryo Kawakami) ¥2 -¥ Yoko-

hama
> | .
— Medical Science Deep Learning Team (Jun Seita) "= Nihon-
-, % bashi
— Prediction Science Research Team (Takemasa Miyoshi)
; Kobe
—— Mathematical Social Science Team (Yohsuke Murase) ; -

Division of Global Collaborations and Research Wako
Talent Development (Tsukasa Tada)
Kyushu University Collaboration Team (Ryoko Tomiyasu) ¢ Wako/
B Kyushu
RIKEN-Berkeley Center (Shigehiro Nagataki) m
=~ T Berkeley/
~ L Wako

Division of Social Cooperation and Outreach A
(Tomoya Nagai) .

— Office of the Center Director (Tomoya Nagai) 43

Mathematician,
Physicist,
Biologist,

Computational Scientist,
Information Scientist
under one roof

Since Nov.1, 2016.

Young Scientists are
the Main Players.

Basic Concept of
iTHEMS is unchanged.
”iTHEMS is iTHEMS.”
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Under One-Roof Activities 1: Coffee Meetlngs

Coffee Meeting on Every Frlday 12 30 and 15 m|n talks
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M ° RIKEN
I Center for Interdisciplinary
o Theoretical and Mathematical Sciences
THEMS Colloquiwm

Mirror symmetry
and KAM theory

20m ‘ﬁ/ 1 6 ‘3:1350«;2--(5" Through Zoom

ITHEMS Colloquivm

Geometry (#);
Inconspicuous regulator
that determines the fate
of cells

ITHEMS Colloguium

The Unreasonable
Effectiveness of Quantum
Theory in Mathematics

Prof. Robbart Dijkgraaf

Prot. Sungrim |Director imesate for
v

[Professar, Mhrcshima

10:00am
=11:30am{IsT)

mo1 2/1 Through Zoom

w011/ 2
Math from Phys.

Advances Study n Princetos|

A

10:00am Through Zoom

= 11:30am()sT)

iTHEMS colloquiums

https://ithems.riken.jp/en/ac/colloquiums

ITHEMS Collequiven Ce"
Geometry i
Quantitative Population dy namics
Dynamics in Interdisciplinary
Biology
Prof. Shingo Iwami .
o Population
dynamics
2021 7/8 ?6“3:'0 om - 12:00 am (51 :,':t'.'. y
ITHEMS Colloguium
Finding Gravitational
Gravitational Waves
from the Early Universe S waves

Prof. Eiichiro Komatsu
Directer, Max Planck Institute for Astrophysics, Geemany

o

i Tem
Fegtier hoe

2021 9/27-..0.. 16:00 - 17:30 s

ITHEMS Colloquium

From the Black Hole
Conundrum to the
Structure of Quantum
Gravity

Prof. Yasunori Nomura
Divectr, Berkeley Contee for Thasresical Physics
Usivarsity of Calforsic, Beckabey, USA

Limited to 40 people [oasite)

2F Lerge Mosting Room, RIEF Blég. )
RIKEN Wake Compus end Zoom

2022 7/26 1530~ 7

Quantum gravity Turbulence

ITHEMS Colloquium

How is turbulence born:
Statistical mechanics
and ecological collapse
in transitional fluids

Dr. Hong-Yan Shih

Asststast Research Fellow,
lastinte of Prysics, Academio Simica, Taiwan

2022 4/22 1500 030 Simee R

Epidemiology

The Epidemiology and Economus
of Physical Distancing during
Infectious Disease Outbreaks

Prof. Troy Doy

Professor, Hoad of Deportment
Department of Methervetics a0é Srctissc
Queen's University, Conode

J .
A\ m\\ gt
2022]2/]4 ?i‘:'o"&"m-u:aowm I-'-vi-'o.

Under One-Roof Activities 2: Colloguiums

. iITHEMS Colloquium

iTHEMS Cofloquium

The New World
of Spin Zero

Seme Movel Approoches ot QUP for
Experimentul Perfide Cosmalogy

Smariiheuristics
= Wofiolsing|escelled

Prof. Toshiyuki Nakagaki

Profussse, Resoarch buifute fer Ebocvonic Siience,
Hakhaide Uaversity

Prof. Masashi Hozumi
Dumre

B N e A
Syvwms fur Sadben of the Swinarre and Purtdes (087,
Ay Lrgy Anshurwss Sansarst Organtzwics (N8|

Fridey us1)

2025 3 /" 7 14:00 - 15:30 DM A & o Taim i

o INEN Weke Crmprt s bt |

Okochi Hall @ & vio Zoom g

T &

2024 5/28 1?;5"7’500 1 RICEN Wako Compay

iTHEMS Colloquium

Single-celled \Particle

organism - Cosmology Bridging physics
and society

A cose study of collective memory dynamics
by sacio-econophysics opproach

Dr. Yukie Sano

Associste Prefssar

mstitute of Systeses snd Isfoemation Ergineering
Uaiversty of Tsakabe

Physics and
Society

woder (51 Okochi Hall @ & via Zoom &

15:00 - 16:30 o MINEK Weke Compat  fuun bopnirs

2023 11/2

ITHEMS Celloguium

The eyes have it:

Infectious Influenza virus
- infection beyond the
diseases respiratory tract
\s‘;‘.{' Dr. Jessica Belser
Optimal Quantum
transport information ECRZALE ST kbt

BT

ITHEMS AP Joi Coliogiom £ iTHEMS Colloquium

Emergence of
Extreme Universe from
Quantum Information

Scaling Optimal Transport
for High dimensional
Learning
Prof. Tadashi Takayanogi
Ressarch Peatesrer R §

; 3 \i | Yokawa lnstiteis dar Tosareticel Phyics

MRS/ e 5 4
Fromie - Kyota Unhversity

2023 1/24 tue. 17:00- 183000 o]

Dr. annel Peyré

2023 4/ 17 Weader 16:00 - 17:300m S5,


https://ithems.riken.jp/en/ac/colloquiums

ITHEMS &nommscpmr Research Hi g hli g hts

Interdisciplinary Collaboration in iTHEMS Industry-Academia Collaboration of
iTHEMS & UCB/LBNL

Mathematician + Biologist + Physicists IBM + UCB/LBNL + RIKEN iTHEMS
"Network reduction based on topology ” “Quantum computing with error mitigation”

- - ~iH 776t _ YStZiZ; _
Theorem 4. Let ' be a regular chemical reaction network H - __] Z ZZ + h Z X e! 776t — ”(U) elfotziZj — n(i.l') szzj(_Z_lat)
L i . . i ir
with kinetics #(x) and let y be an output-complete subnetwork H. Miyazaki T. Okada e J - itV _iRSEX:
of I'. We assume that the subnetwork y does not have an | (iTHEMS>NTT)  (iTHEMS->Kyoto) iy i e xot = nz‘ e M= ”t. in(2h6t),
emergent conserved charge. We consider a reduced network
=Ty

If ¥ is a buffering structure, then we have the isomor-
phisms,

ker S/ ker S;; = kerS’, coker §/ coker S1; = coker §'.
(196)
Furthermore, when (r, x) is steady-state reaction rates concen-
trations of I', whose components we separate into those in ¥

and I\ y as
_ (N _[*1
r= (rz)’ x = (xz)’ (197)

Y. Wu
(RIKEN iTHEMS—
Institute of Physics, CAS

Michael Zaletel
(UCB/LBNL)

o il . " 7/
IBM-Q 127qubits

€ <X37,41,52,56,57.58,62,79Y75238,40,42,S3,72,80,90,91>
then, (r2, x,) is a steady-state solution of "
Cingoss Escherichia coli . o
PPN, Y. Hirono Y. Hidaka
CEP F——— ‘/16 (APCTP/iITHEMS)  (Kyoto/iTHEMS)
—— | CUTTING
DHAF i’ P i P = THR"“GH
;‘\f’cip “ -/ G6P o5 PG —>
. 7 ey ! ) I
10 PEP/A(COA % Acetate —) FGP — RusP = ) Oy 4
PYR <17 i 4 i o Error mitigation empowers quantum
<«—co2 gX’ 5 »_OAA/ Ethanot= ho = proc}eszortoprober[])hysicsthatclassical
: Kmm XXXXX i IT,_#*.U DHAP/ i, angisd, methods can’t reac . P ,
«’\ coz . {
e \ suc 4)’ e l {
Physical Review Research 3, 043123 (2021) Nature 618, 500 (2023) 14/21




RIKEN-Berkeley Center (RBC)

located on the 3rd floor of the Physics Building in UCB

RIKEN-Berkeley Center

iTHEMS - Berkeley
1 “$

Joint Offices:

* NSF Physics Frontier Center
* CNRS Centre Pierre Binetruy
+ RIKEN-Berkeley Center




RIKEN Berkeley Center 2025

iTHEMS-LBNL Office, 2017 -

Yan Lyu
RIKEN-Berkeley
Fellow, 2023.9-

E cﬂﬁ{;/ 5 Jaso ng
h : iTHEMS RS

e 2018.5%7021.11

Takashi Oka
iTHEMS SRS
2018.5-2022,3

Brain
circulation

Keita Mikami T UCB VT
’ iTHEMS RS 2 e
. 2019.9-2019.12 44'{ M?.EE Dept.%‘;g,:m_; Math.

Masahiro Nozaki| 1 = = UucCB —s

iTHEMS SPDR = .
2019.2.2020.3 < Physics Dept.
Quantum Info.
Cond.Matt.

Yantao Wu. 2021.6-
iTHEMS PDR, 2024.8
Professor at UCB

RIKEN-Berkeley “Mathematical Quantum Science initiative” .. . . -

JST ASPIRE Program (2024.2.1-2029.3.31) PI: Tetsuo Hatsuda iTHEMS SvsS
: - ’ 2018.4-
' N3AS (2016-)

RIKEN-Berkeley Fellows SRS/VSI‘at RBC pirector of RBC Nucl.
Part.
= Astro
e : , . d7h ohys
RIKEN-Berkeley Center | Manuela ~ Jan " yuuka Yuki ~ Gabriele  yasunori =
; , f R = Rrapaj Saez utte- Kanakubo Fujimoto DiUbaldo  Nomura Hiro Nagataki
iTHEMS - Berkeley "y B 202211 2022.11-  Engel  2024.10-  2024.10-  2024.10- 2025.04- 16/21

-2023.4 2023.5 2023.7- 2025.6



RBC is supported by the JST ASPIRE Program:
RIKEN-Berkeley Mathematical Quantum Science Initiative

% AS PI RE 413,000,000 JPY (about 2.8MUSD) for 2024.2.1-2029.3.31.
PI: Tetsuo Hatsuda Co-PI: Wick Haxton
RIKEN UC Berkeley
Center for Interdisciplinary Theoretical NSF Physics Frontier Center
and Mathematical Sciences (iTHEMS) (N3AS)
Quantum Mathematical Science Team Director

Team Director

° o Network for Neutri
RIKEN + N 3AS Nuclear Astr ophys cs,
I Center for Interdisciplinary and Symmetries
®

Theoretical and Mathematical Sciences

https://ithems.riken.jp/en https://n3as.berkeley.edu/ 17/21



https://n3as.berkeley.edu/
https://ithems.riken.jp/en

Themes and members

Thema leaders
Doi RBV  RBF Quantum Matter J
Hatsuda ' RBV  RBF Quantum Computation
Nagataki RBV RBF Quantum Universe

G

\

7

Kawahigashi RBVY RBF

o

Quantum Mathematics

RBV =RIKEN Berkeley

RBF =f\%/|';|é(r)\lr-§31é?k$:mh5) Haxton Zaletel Briceio Walker Rrapaj Kasen Nomura Voiculescu
Fellow (1-3 ye:rs) Lab. Lab. Lab. -Loud group Lab. Lab. Lab.
N3AS, (UCB (UCB group (LBNL (ucB (UCB (UCB
UCB  Phys) Phys) (LBNL NERSC) Phys.) BCTP) Math.)

Doi Hatsuda Nagataki Kawahigashi Phys) NSD)

£y
N

S. Aoki, Coordinator
| | ’ | (2024/12/1-)
c°p1 | Res:Admin=7:3

T. Hatsuda W. Haxton
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Highlights of RIKEN-Berkeley Fellows in Berkeley

Jan
Shuette-Engel
2024. Feb.-

Observation of the axion quasiparticle
in 2D MnBi,Te; Nature 641 (2025)62

O
x\)QQQ 49«?\;\’90%%# ®V$

NS
O R RN . ‘

% DAQ Astrophysics ]
e limit

& 410 photon ISl B
< MLL . .
e
=

- {
o

= 0N

1 {e)

g e
s

i (1

c
S

x
e \ ‘ ‘ .
107 107° 107 102 1072 107" 10°

Dark-matter-axion mass (eV)

g

Aw

Kanakubo
2024. Oct.-

Invited Lecture to Early Carrier Resear
at Int. Conf. “Quark Matter 2025”

Statistical Transport

thermodynamics

Hydrodynamics

Effective field theory

ﬂ Dynamical evolution/collective dynamics

chers

(Kg)g_tic theory)
SONO5T
2 &g

Yuki
Fujimoto
2024. Oct.-
2025 Jun.

Renormalization-group approach to
Kohn-Luttinger superconductivity:
Amplification of the pairing gap from
[“tol, Phys. Rev. B111(2025)184510

ks —ks3 ks —k3 k3 —k3
ky —k1 ki1 —k1 k1 —k:
(a) (b) (c)
ks —k3 k3 —k3
ki —k, k. —k;
(d) (e)

Gabriele
Di Ubaldo
2024. Oct.-

Modular-invariant random matrix
theory and AdS; wormholes
arXiv:2503.00101 [hep-th] (2025)

e

ZCJ (71, T‘z)

Factorize

—
q
Coarse-grain

Zenr(m)  Zrur(m)
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Highlight of the RBF in Japan & Difficulty encountered at RBC.

“Doubly Charmed Tetraquark (a new exotic particle)
from Lattice QCD”  ppys. Rev. Lett. 131, 161901 (2023)

FUGAKU@RIKEN

tetraquark

ALICE@LHC
(2023.9-)

LHC found the
Tetraquark in

Yan found the

Tetraquark
in 2023 (theory).

2021 (experiment).

Issues with U.S. immigration control

One of the ASPIRE RIKEN-Berkeley Fellows has
been unable to enter the U.S. since May 2024, due
to immigration policy. His J-1 visa application was
rejected because of his undergraduate institution.

Currently, Yan Lyu is working at RIKEN iTHEMS in
Japan.

20/21



Joint Meetings among N3AS UCB, LBNL, ABBL, iTHEMS, and RBC.

—
P f“\(

Network for Neutrinos,
+ N A Nuclear Astrophysics, | ¢
and Symmetries A

o
V.

iTHEMS and ABBL jomed N3AS in Sep. 2020.

S| FY2024:
\ IS Joint N3AS-iTHEMS workshop on Quantum Information
Science in Multi-Messenger Astrophysics at RIKEN

FY2023: (Jun. 16-18, 2024)

Joint RIKEN/N3AS workshop on Multi-Messenger Astrophysics FY2025:
in Hawaii (Nov.26, 2023). iTHEMS Now and Next 2025 (Jul. 24-25, 2025).
FY2024: Kelsey Lund, Patric Cheong, Mia Kumamoto, and Baha
N3AS Annual Meeting (Jun. 1-2, 2024) at UC Berkeley. Balantekin joined it, supported by the N3AS program.
8 iTHEMS/RBC members joined the meeting. _
FY2024: FY2025: o

Tetsuo, Satoshi, Hiro, Shuntaro, Camilia, Keiya

Joint workshop on quantum Information Science at LBNL L ) i
(Sept. 3-6, 2024). are joining the annual meeting of N3AS now! 21/21



	Slide 1: Overview of ABBL, iTHEMS, and RBC
	Slide 2: Structure of RIKEN in 5th mid-long term (FY2025-FY2031)
	Slide 3: Astrophysical Big Bang Laboratory (ABBL, FY2013- )
	Slide 4: The 21 Alumni of ABBL since 2013. 
	Slide 5: Office Space of ABBL
	Slide 6
	Slide 7
	Slide 8: The Nagataki Conjecture (2000) has been Proved.
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16:   RIKEN-Berkeley Center (RBC)  located on the 3rd floor of the Physics Building in UCB
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Highlight of the RBF in Japan & Difficulty encountered at RBC.  
	Slide 22: Joint Meetings among N3AS, UCB, LBNL, ABBL, iTHEMS, and RBC.

