" What |s dark matter’?

Comprehenswe Study of the huge

4 d|scovery space.in dark matter
L . - Pl: Hltosh| I\/Iurayama (Kavh PI\/IU Berkeley) ' .
b | ' I\4arch 3 2023 A

_ N o A ) )
%R k ?rrrrrrr M

(; ’ THE UNIVERSITY OF TOKYO



Main point:Dark Matter exists, but unknown type of matter

Search so far has been limited to tiny range of masses
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huge discovery space

we challenge discovery space not studied
so far due to theoretical prejudices
revolutionize dark matter research in Japan
cross-field research beyond traditional barriers
exploit existing facilities in unanticipated tfashion
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is our Mom

Jim Peebles
2019 Nobel Prize

without dark matter with dark matter
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- ":.dominant paradigm:WIMP
Weakly Interacting Massive Particle

colllders

DM\ \/

annmnanon

DM/‘\SM

|nd|rect detection

interaction strengths
energy scales

theoretical appealing, predicts 10~1000GeV mass
furthermore good mass range for LHC and UG expts
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WIMP: theoretically appealing
poredicts 10~1000 GeV mass
searches exclusively in this range
most stringent limits today
reflection: need broader search



o world competitive experiments > $100M
e use excellent existing facilities in Japan
exploitation for unforeseen purposes

BO1 : KAGRA (UTokyo) black hole mergers

B02, BO3 : Subaru (NAOJ) galaxy evolution
BO4 : XRISM (JAXA) supernova remnants
BO5 : Belle II (KEK) CP violation

BO6 : Simons Array (intl team incl KEK, IPMU

etc) verify inflation theory
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Amsterdam / Kavli IPMU

manage | Murayama Kavli IPMU / UC Berkeley partlcle/cosmology
AO1 Takahashi Tohoku particle
AO02 Murase Penn State / Kyoto astrophysics
AQO3 Yoo Nagoya relativity cosmology
BO1 Michimura UTokyo Physics experiment
BO2 Takada Kavli IPMU cosmology/astro
BO3 Miyazaki N/AXON obs. cosmology
BO4 Yamasaki JAXA/ISAS experiments
BO5 Nishida KEK experiments
BO6 Komatsu Max Planck / Kavli IPMU cosmology
Yamazaki Kavli IPMU string theory
particle astrophysics

12




= ' g?@ le
\‘ s _)

: WKW 1531.7H‘<5fﬁt7 it
Sl UNIVERSITY (
L;l UF AMSTERDAM (a ' 9;1 L - Z‘
&)

dics® AWAKT i 7F

SRON X = =3
“ ¢ Y'I? ?"‘w}? ":33 . etry NA@J EI
m‘.f TRAY llght DM . EIrxXszs O Berl{e]@‘ %

5 x:'...,.hl e % heavy bl Spectroscopy “ % € e

macro DM :
-ray, colliders

& N CVE
quantum gravity

RUTAA ~ M@structure formatio

ultimate

What is dark matter?

Comprehensive study of the
huge discovery space (Pl: HM)
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[ ooking forward to
seeing progress!



