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2024年に大注目の科学は？
物理学者 村山斉さんに聞 
–– NHK 2024.01.13
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Physics, cosmology, social science projects at CD3



CD3 is 1 year old now



CD3 Opening Symposium 
(April 19-20, 2023)

Time-Domain Astronomy and Cosmology 
in the LSST Era (December 8, 2023)

Baryons in the Universe 2024 
(April 8-12, 2024)

Future Science with CMB x LSS (April 10-14, 2023, YITP, Kyoto)

AI-driven discovery in physics and astrophysics (January 22-26, 2024)

Astro AI with Fugaku (Sept. 11-12, 2023, U Tsukuba)

Dark matter detection at COSI 
(March 21-22, 2024)

Year 1 of CD3: building global interdisciplinary connection



A3 Net  AstroAI Asian Network 
cd3.ipmu.jp/a3n
Upcoming Summer School: 
August 18-22, 2025, KIAS, South Korea 

Center for Data-Driven Discovery (CD3), Kavli IPMU
Theoretical Joint Research (TJR) Project, Osaka University
Fudan University
University of Hawaii
University of Hong Kong
Kavli Institute for Astronomy and Astrophysics (KIAA), Peking University
Korea Institute for Advanced Study (KIAS)
Kobayashi-Maskawa Institute for the Origin of Particles and the Universe 
(KMI), Nagoya University
Leung Center for Cosmology and Particle Astrophysics (LeCosPA), 
National Taiwan University
Shanghai Jiaotong University
Shanghai Astronomical Observatory, Chinese Academy of Sciences
Tsinghua University
Program for Fugaku: JPMXP1020230406, University of Tsukuba

First Summer School: September 2–6, 2024, Osaka, Japan

Year 2 of CD3: building AI x Physics educational program in Asia

https://cd3.ipmu.jp/a3n


Future Science with CMB x LSS (April 10-14, 2023, YITP, Kyoto)

AI-driven discovery in physics and 
astrophysics (January 22-26, 2024)

Baryons in the Universe 2024 (April 8-12, 2024)

CD3 x CMB x Astro Seminar by Jo Dunkley 
(Feb. 5, 2024)

Women & minority lunch at CD3





1997 Deep Blue defeated world chess champion Garry Kasparov in a six-game match

Deep Blue



Source: AI Index 2024

AI now performs many 
intellectual tasks at a 
superhuman level



72.50%, Human: PhD-Level Experts

30.50%, Human: Non-ExpertsA
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Source: Rein et al., 2023 | Chart: AI Index 2024

GPQA Benchmark
(Google-Proof Q&A, a difficult intelligence benchmark 
testing for expertise in chemistry, physics and biology) Sept. 12, 2024

78% (OpenAI o1)



Source: Rein et al., 2023 | Chart: AI Index 2024

GPQA Benchmark
(Google-Proof Q&A, a difficult intelligence benchmark 
testing for expertise in chemistry, physics and biology)
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A community of 25 
unique agents inhabits 
Smallville…



Perceive Memory stream
retrieve, reflect, plan

Act



Isabella Rodriguez, at Hobbs Cafe, is initialized 
with an intent to plan a Valentine’s Day party 
from 5 to 7 p.m. on February 14th. From this 
seed, the agent proceeds to invite friends and 
customers when she sees them at Hobbs Cafe 
or elsewhere. Isabella then spends the afternoon 
of the 13th decorating the cafe for the occasion. 
Maria, a frequent customer and close friend of 
Isabella’s, arrives at the cafe. Isabella asks for 
Maria’s help in decorating for the party, and 
Maria agrees. Maria’s character description 
mentions that she has a crush on Klaus. That 
night, Maria invites Klaus, her secret crush, to 
join her at the party, and he gladly accepts. On 
Valentine’s Day, five agents, including Klaus and 
Maria, show up at Hobbs Cafe at 5 pm, and they 
enjoy the festivities.

A Valentine’s Day party at Hobbs Cafe
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Ideas Plan Execute Paper



Currently open for participants: https://cd3.ipmu.jp/hac/
Perk (TBC): ChatGPT Plus subscription 

Organizing and advising team: 
Ben Horowitz, Leander Thiele, Hiromi Yokoyama
Sherry Song, Kateryna Vovk, César Jesús-Valls
Joaquin Armijo, Sam Passaglia1, Federico Trucchia2

[1] Lead Machine Learning Engineer, ELYZA Tokyo; Former IPMU PD
[2] DLX Design Lab Co-Director, The University of Tokyo

https://cd3.ipmu.jp/hac/
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Under-Fitting Right-Fitting Over-Fitting

Training Error High Low Low

Test Error High Low High

Source: GeeksforGeeks 

https://www.geeksforgeeks.org/underfitting-and-overfitting-in-machine-learning/


But… ML says otherwise

Model Complexity

Sources: Belkin et al. (2018), Krizhevsky et al. (2017) 

Occam’s Razor: the simpler the better

Model Complexity

E.g. AlexNet (2012 ImageNet winner): 60 million parameters trained on 1.2 million images

https://arxiv.org/abs/1812.11118
https://dl.acm.org/doi/10.1145/3065386


Credit: Toni Ram, hellofuture.orange.com

Currently in conversation: Masahito Yamazaki, Simeon Hellerman, Tom Melia, Jun'ichi 
Yokoyama, Elisa Ferreira, Leander Thiele. Anyone is welcome to discuss!
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Thank you Hitoshi, for 
pouring your love and life 
to build IPMU and the 
scientific community!

Teaching at the Fundamentals 
Summer School, Split, Croatia, 
Sept 2024


