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recap of our strategy:

as A02, very-heavy dark matter (VHDM) is:
typically mpy 2 O(1) TeV,

which Is beyond the accessibility with current collider experiments.

searched through observations of high-energy particles from our

Universe (y, v, cosmic-ray) . indirect search

partially within the range of well-motivated weakly-interacting
massive particles (WIMP) category.

believed to be produced sometimes in a different mechanism from
the thermal freeze-out.



dark matter halo



halo: the building block

dark matter = non-baryonic matter-like component

halo formation through gravitational interaction
<reguirement to realize baryonic structures

- naive initial condition: Skl

CMB power spectrum

Kaa 25Mpe/hy

* halo mass range:

~ 0(107°7 — 10'9M

= characteristics: mass function/
density profile/ -



halo: the building block

dark matter = non-baryonic matter-like component

halo formation through gravitational interaction

<requirement to realize baryonic structures
Ishiyama et al., 2021

- nalve Initial condition:

CMB power spectrum
Indicator in cosmology

* halo mass range:
~ 0(107°? — 10'°)M,
requirement of wide-coverage
« characteristics: mass tunctont

density profile/ -+

critical issue in conventional indirect search




tie-up with C02

analytic calculation of halo

Extended Press-Schechter formalism (EPS)

: Hiroshima, Ando, Ishiyama, 202
* 2 parameters: collapse redshift & e

eSS Scale (5(Z),g(m)) - <R
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tie-up with C02

halo as a cosmology probe

halo mass function with initial condition beyond CMB
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dark matter signal



conventional indirect search:
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understanding of halo Is necessary



VHOM in satellite galaxies

Song, Hiroshima, Murase, 2024

Draco
- satellite of the Milky Way .
- clean environments | 2
(inactive star formation) l c
* high J-factor objects wl i &
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VHOM signals:

8 dSph stacked
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dark matter particle



production of particle DM

a well-motivated mechanism: thermal freeze-out
Steigman et al., 2012
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over-abundance and the unitarity bound must be cared



what if DM+DM — hh?

multiple Higgs production by self-interaction

Enomoto, Hiroshima, Murase, Yamanaka, in prep
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Khoze & Spannowski, 2017
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Higgs-portal heavy OM

Enomoto, Hiroshima, Murase, Yamanaka, in prep
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Summary

Halo i1s a key to access the nature of DM and also

serve as Important indicators in cosmology.

Properties of dwarf satellites as galaxies in subhalos

helps to iImprove analysis of DM signals.

Connections between DM and the Standard Model
sector can be revised by go deep inside the particle

physics and cosmology.

Everything is intertwined.
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