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Science is now at a turning point in human
history.

Over the past year, Al has grown very fast.
It is moving faster than ever before. Al can
now do high-level reasoning and check
many cases very carefully. This has a huge
impact to all areas of science.

We are seeing many great results. Al is
solving problems in pure mathematics. In
life science and materials science, Al is
designing new molecules and materials
automatically. This changes not only
science, but also industry and society. In
the future, people will look back and say
that 2026 was a historic turning point of
human society.

But the most important thing is not just the
results. The way we do science has
changed. The process of making scientific
knowledge itself is changing.
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19 HELEFE, ISV RDEREEILA-/SRY  Inthe late 19th century, the French scientist
—LIEREDERNHME THAHLZE/EBEL  Louis Pasteur showed that bacteria cause
FLI = MEYMIZIZELRNECAMSBEMARIZ  disease. This challenged the common belief
HETDHIEVSHBFOEBEZE T ZDERICIL.  of his time that disease occurs naturally.
BMUMERORENTELNELF, Z5LF-F  To overcome strong skepticism, Pasteur
TIRRAY—ILHREDHEELTHEELI-ZOM.  realized the power of full publication:
HTEHERETELLSERBROMECETIHXIZ by sharing every detail of his work, he
BAEEL . [RK AR S &ETLT =, allowed other scientists to independently
test and confirm his findings.
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His idea was to build trust by sharing data
and allowing other researchers to repeat
his experiments. This approach gradually
gained acceptance within the scientific
community and eventually led to a system
of science built around academic journals.
Researchers around the world tested and
verified each other's work. Accumulating
trustworthy knowledge as an asset for all
humanity; This spirit of "open science" is
still the strong base of our knowledge
today.

Now, Al is completely changing this
traditional way of science. At first, Al was
just a tool reviewing scientific literature and
analyzing data. But with generative Al and
Agentic Al, it has become a vital partner in
the research process. Now, many Agentic
Als work together inside large-scale
computer systems. They search, reason,
and test automatically, even when
researchers are not looking. Al is now
making scientific discoveries by working
together on its own.

The platform of science is changing from
academic journals to "large-scale
computing resources" where these Agentic
Als interact. The " basic operating
system" of scientific research, which
supports open science, is being rewritten.
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This change is not just an update in
computing. When we moved from the
calculator to the computer, a new door
opened.

And now, Al is challenging something
beyond computation. It is asking us to
rethink a deeper question:

What does it mean to search for
knowledge?

And what does science itself mean? | look
forward to discussing this deep question
with all of you at this symposium.

Now, let me talk about "Al for Science."
This is a major focus at RIKEN today.

Large Language Models drive today's Al.
But human language data will soon reach
its limit. On the other hand, scientific data
from nature and laboratories is endless. For
example, our large synchrotron radiation
facility, SPring-8, the facility as a whole
generates tens of petabytes of data per
day. But now, we only use a small part of it.
Most of it is thrown away on the spot.

If we can process this massive data in real
time and connect it to Al, we can use the
full power of scientific data. Now is the time
for "Al for Science," where data creation
and Al analysis work together as one
system. RIKEN has been leading the world
in this effort since 2022.
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Looking at the world, the United States set
out the "Genesis Mission" by Executive
Order in November 2025. Led by the
Department of Energy, or DOE, the goal is
to double research productivity within 10
years. They will do this by combining HPC,
Al, and quantum technology.

Under the Genesis Mission, there was a
large open call for projects. An amazing
5,000 teams from across the US applied.
After strict checks, 278 projects were
chosen. This huge number of applicants
shows how much the scientific community
expects Al to change science. Also, China
has announced the "Al Plus" initiative. They
want to mix Al into key areas to speed up
discoveries. The key to making these plans
work is large-scale computing power and
electricity. Both the US and China are
building these very quickly.
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May 13th, 2022
Round-table meeting with experts on

next-generation semiconductors

In this time of great change, we have
started to build a strong system for
international cooperation. This began with
my talks with Dr. Dario Gil, the U.S. DOE
Under Secretary for Science and Genesis
Mission Director.

Dr. Dario Gil and | have known each other
for a long time. When | was President of the
University of Tokyo, we worked together to
bring the IBM quantum computer to Japan
for the first time. In January this year,
RIKEN, Argonne National Laboratory,
Fujitsu, and NVIDIA signed a Memorandum
of Understanding, MOU. Dr. Dario Gil
visited us for this event. We met face-to-
face, and the idea of the U.S.-Japan
strategic partnership was born.
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Linking the Genesis
Mission with Japan’s Al
for Science Initiatives

Date: Thursday, June 4, 2026 (U.S. Eastern Time)
Place of Signing: U.S. Department of Energy (DOE)

ZTO®HIIEFT—PEREEL. BXEED After a series of webinars and discussions,
AEX—LEEELFEL we built a framework for collaboration
between Japan and the U.S.
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(1) Promoting Joint Research Projects (11)

Japan proposed Al for Math as

one of the 11 strategic
collaboration themes

Accelerating Scaling the Next Generation Predicting Advanced Establish a
Delivery of Biotechnology Computational water for Manufacturing framework to
Fusion Energy Revolution Science energy co-design and

(Al, Microelectronics and 7, jointly operate

i / edge/cloud

- compute
Unifying Physics Enhancing Designing Al for y Autonomous resources
from Quarks to Particle materials with Mathematics Laboratory
the Cosmos Accelerators for Predictable
Discovery Functionality

(2) Joint Operation of the Large Computing Infrastructure

Jointly fund, build, and operate computational resources that serve as a scientific
research platform through Japan-US collaboration

@ Genesis Mission

At that time RIKEN was preparing for this
symposium, so we suggested adding "Al
for Mathematics." It was added as one of
the 11 main themes of Japan-U.S.
Research Collaboration. Then, on June 4th,
MEXT and METI in Japan, and the DOE in
the US, signed a Statement of Intent. This
connected the US "Genesis Mission" with
Japan's "Al for Science." Japan was
designated as the very first international
partner in the Genesis Mission.

KOVROY)LDEFEHED T EHMND
IRZEL. Al for Mathematics |ASBA K EED T
BEEET—V 11 FEO—DELTEMESNT:
NDTY ., ZLTARE 6 A 4 B. BADXEBF
FH-BEEFHLEKEIRILT—EIL XK
[Ell Genesis Mission & B AWM Al for Science |
FEESH % E R & B ZE (Statement of
Intent; SOI) [ZE 4 L. BAIX Genesis Mission
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On July 17th, Dr. Dario Gil gave a keynote
speech at DOE's SCAC, Office of Science
Advisory Committee. He praised this US-
Japan tie as a historic partnership like
never before.
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Following this, on July 22nd at the Genesis
Mission Summit 2026, UCLA Professor
Terence Tao introduced "Math + Al." He
used it as a clear example that "Al is going
to change every field of science and
engineering."

Also at the summit, His Excellency Shigeo
Yamada, Ambassador of Japan to the
United States, was invited as a special
guest. He had a discussion session with
Harriet Kung, Deputy Director for Science
Programs for the Office of Science in the
DOE

. The Genesis Mission is growing very fast
across the US, focused on the 278 projects
chosen from 5,000 applications. In this
huge movement, the importance of Japan
being the first international partner was
strongly emphasized.
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Broadening
Al adoption
across research fields

Inside Japan, MEXT has started new
programs to promote Al for Science. These
include "ARISE," which leads the world in
team-based research, and "SPReAD,"
which expands into many fields. Even in
mathematics, if humans help set up the
framework, Al can now create complex
proofs by itself. The moment has now
arrived.
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LAl ARDURDDLTEREREIZEZZLY  However, at this symposium, we want to

T—=I&. TAlfor Math ], $%hHEEEX AlZF  think about more than just "Al for Math."

FERALTERSRFNEEERIRIS2EE "Al for Math" means using advanced Al to

FTTEBYVERA, TNERELTEELEA.  solve hard math problems. But there is

[Math for All, 82 EBHEMALTAI DTS another very important theme. That is

VORI A ERATHETY, "Math for AL" This means using
mathematical theory to open the black box
of Al and understand how it works.

12
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In March of this year, RIKEN, the University
of Tokyo, and Daikin Industries held the
international "Amica Conference" in
Karuizawa. There, we discussed the key
topics and technologies related to the true
nature of Al, such as diffusion models. We
looked at it from the view of non-equilibrium
statistical mechanics in physics. We had
very deep discussions with top researchers
from around the world.

We all agreed on one thing. Al might reach
AGI, Artificial General Intelligence. At the
same time, no one can fully predict the total
impact Al will have on science and society.
The huge amount of electricity used by Al is
also a very serious problem. To grow Al in
a way that humans can control, we must
deeply understand Al in theory. This is why
"Math for Al" is becoming more and more
important.
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Sapere ‘Understand’
1
Sapiens ‘wise man’

1
Sapiator

Al has moved from Deep Learning to
Generative Al, and now to a community of
Agentic Al. What comes next?

It will be a jump from normal math and data
processing to the "Emergence of
Sapience," or the birth of wisdom.

This change is very different from moving
from a Calculator to a Computer. It points to
a completely new concept.

The words 'Sapientia," meaning wisdom,
and 'Sapiens,' meaning a wise person,
come from the Latin verb 'Sapere,' which
means to taste and judge. This new
concept is no longer just a Computer.
Because it creates wisdom, perhaps we
should call it a 'Sapiator.'

And the very front line of this change is the
field of mathematics."
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Finally, | want to talk about what only
humans can do, in this age where Al can
ask questions and create knowledge by
itself. What drives people to explore
unknown frontiers? Is it fame? Is it money?
No. You, the top scientists here today
already know the answer in your hearts and
bodies from your own research lives.

The answer is simply the "Joy of
Discovery."
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When we, researchers, catch the first sign
of a truth that no one in the world has yet
seen, we forget to eat and sleep.

We are drawn deeper and deeper into the
mystery before us.

We do not even notice the taste of food.
The sound of the clock fades away.

All our thoughts become focused on one
single point.

Then, at the end of the thread we have
followed, the curtain finally rises.

We stand face to face with the truth.

And the world itself seems to change
before our eyes.

Even if the basic Operating System of
science changes, and even if giant
computers create knowledge by
themselves, Al can never feel this feeling.
This pure joy of discovery is a supreme
privilege given only to us humans.

As | said at the start, the platform of
science is going through a historic change.
But no matter how far technology
advances, the main actors are always us
humans. We are the ones who hold a
passion for the unknown, and whose souls
are moved by the beauty of truth.

Now that we have Al as a powerful partner,
let us share this "Joy of Discovery" wider
than ever. Let us push the limits of human
knowledge even further together.
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let us open a

Makoto Gonokami

p @ Ploneering Research RIKEN
I.“E= RI KE N ) Institute Alp Center for Advanced Intelligence Project

EBITHRZMRROH =GR EZUYIRLT Let us open a new frontier of scientific
FLWELELD, discovery together. Thank you very much
for your kind attention.
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