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From space telescope to 4D microscope
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o TR S o IR 28 We physicists ask
4 g SR 5 e R , 'very basic questions
| " How did the Universe begin?
3 W | What is its fate?
Rl 4 T AT . .What is it made of?
| - +What are its basig IawS?,

Why do we exist?-

Where do we come fr@m?
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Where do we come from!?

https://www.metmuseum.org/art/collection/search/191811

Philosophy




Where do we come from?
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Evolutionary biology



Time machines

Credit: NAOJ Credit: CERN



Andromeda
2.3 million light years

HSC team
Subaru

telescope
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Abell 2218
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Expand i ng U N iverse EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

* Einstein: Universe Is not just a
box

e [t can bend, twist, stretch, and
collapse

e Universe itself can become
bigger

e (Gets colder and colder
e [t must have been small and hot
* Big Bang !
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| 3.8 billion lyrs away

= |3.8 billion years ago . nasa
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Interdisciplinary Science Conference in Okinawa

1ISCO 2023

Physics and Mathematics meet Medical Science
¢ Particles he Universe
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The smallest = elementary particles
meets

The biggest = the Universe
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The Universe

Credit: DOE/NSF Quantum Universe

dark matter
dark energy



Dark Matter



a hundred billion solar systemrevolves at 220 km/s
stars what is pulling us inside!?
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true nature of galaxies

100k lyrs

stars

dark matter
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Credit: Naoki Yoshida

Dark Matter
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250 million

light years

Dark matter

250 million

light years
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Galaxies

Credit: Subaru HSC collaboration




Event Horizon Telescope team



weighs only 4 million times the Sun .

Credit: ESO


http://www.eso.org/public/outreach/press-rel/pr-2008/phot-46-08.html

"What is dark matter?

* Not black holes s SRl

e except for ~nm size WRLLY P
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| *Alex Kusenko @ -\ 1. %0

* Not dim stars RS

* Not neutrinos
* Nothing we know of

 New particles?

Credit: DOE/NSF Quantum Universe



® |t may be WIMP (Weakly
Interacting Massive Particle)

® Stable heavy point-like particle
produced in early Universe

® millions of them going through our
body every second

Credit: NASA
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ATLAS detector

Credit: CERN



Credit: CERN






accelerator=microscope

hc
A= —
E

can’t see things smaller than

the wavelength Also PET
* short wavelength=high energy .
Radiation therapy
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size matters

¢ Perhaps dark matter is not
elementary but composite?

® [hen it has a finite size . T

e flattens the spikes in dark Yo LU
matter density profile B g

e actually desirable for dwarf .
galaxies? o
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* Misao Sasaki

Inflation
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German Marks needed
to buy one ounce of gold

Jan 1919
Sept 1919
Jan 1920
sept 1920

Jan 1921 1,343 .00
Sept 1921 2,175.00

Jan 1922 3,976 .00
Sept 1922 30,3581.00
Jan 1923 37247700
Sept 1923 269 433,000.00
Oct 2, 1923 6631,743,000.00
Oct 9, 1923 24,868,950 ,000.00
Oct 16, 1923 84,969, 072,000.00
Oct 23, 1923 1,160,552,652,000.00
Oct 30, 1923 1,347,070,000,000.00
Mowv 3, 1923 g,700,000,000,000.00
Mov 30, 1923 g7,000,000,000,00000
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uxlOMaépdr4

- http://www.youtube.com/watch?v



http://www.youtube.com/watch?v=uxlOMa6pdr4

DETe

10N IS OUr

Inflat




UUUI\&I WVVIINA T UTANIvVig
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The world can work together!




