Celestial Objects as
Dark Matter Colliders

Thong T.Q. Nguyen®3

In collaboration with: Tim Tait? , PRD, arXiv:2212.12547
Tim Tait, and Tim Linden?, in preparation

1. Institute of Physics, Academia Sinica, Taiwan
2. Department of Physics and Astronomy, University of California, Irvine, USA
3. Stockholm University and the OKC center, Alba Nova, Stockholm, Sweden

tockholm

niversity







& 1

. o "l‘“ 3 " '-if‘\.'v‘.a at

R 'Y . T g L P ITINNC 4
©eaamiete S pameet 5
e—— . ‘

-
< -




Outline




General Dark Matter Detection Methods

More details in
Prof. Fei Gao’s
talk!

Signature: recoiled energies.
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Dark Matter Capture
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Dark Matter Annihilation in Compact Objects
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Theories of
Dark Matter




Dark Photon model:  SU2), x V) y x V) y
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Neutrino Experimental limits
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Galactic Center-Neutron Stars

Measured Astrophysical Flux
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S| Cross section bounds above TeV
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Ongoing work: Photon tridents
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Preliminary results: triple photons decay

| = Minimum photon energy — ¢-3y: my=1.5TeV
—— Medium photon energy

—— Maximum photon energy == Hurmy=15Tev
— Averaged spectrum 1 —— ¢-3y: my=40 GeV
+ == Theory: 0807.3279 == bb: my,=40 GeV
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Cosmic Probes

CMB and Small-Scale Structure

Gamma-ray

Space Telescope ; ;
Direct Detection

Small-Scale Structure
Big Bang Nucleosynthesis
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Take home message

High Bwengy Physis

e (Can play with other models

e Improvement on the limits:
lceCube-Gen2, Auger, ANITA,
KM3Net, ...

e (Extreme) Long-lived particle
models.

e Probing neutrino-fog region.
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Halo mass modelling.
Different celestial
objects: Brown
Dwarfs, Magnetars,
Pulsars, Exoplanets,



Thank 900 f‘or hstemng'

Chlao |s searchmg
3 og matter
tOO A

/4

3 %

'. % et
! P
3 X e
- o ® R 3

N I REES,
i YA,

S






