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Tibet ASy

©Masato TAKITA, CRA2019

v 4300 m above sea level
v Effective area: ~10% Berkeley Nat. Lab.

1Nt Air sh
v No. of scintillator detectors: 597 £ showet

v Each having area 0.5 m”
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Tibek AS+MD

v2.4m underground

v Hybridize with
muon detector. ..,
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v Muon with energy
oreater than 1

GeV

Livetime: 719 days from February 2014 to May 2017

Muon detector: gamma and cosmic ray (CR) discrimination
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What is ik observing?
CR Source ?

v Are not deflected by
interstellar magnetic fields.

v Observation of ~100 TeV

gamma ray predict the
Galactic origin of the PeV

COSMIC ray.
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How? Photon and Proton Shower

Occasional v-p interaction gives rises shower similar to

hadronic shower
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Photon and Proton Shower
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Photon Proton Shower: Tibebk ASy

After muon cut
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Resulk: Tibek Asy
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Observed Flux

Energy (TeV)
v First detection of sub-PeV diffuse gamma rays.

v Space dependent and space independent cosmic ray models
seem to fit well with data, proposed in 1804.10116

v Several recent proposals e.g., see 2104.09491, 2104.03729, 2104.05609
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Observed Flux: whether this
observation could be used for
detection of dark matter?
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Decaying DM: gamma-ray spectrum

dN
dFE
PPPC
Cirelli et al 1012.4515
X -
HDMSpectra
Bauer et al 2007.15001
© C Weniger
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Decaying DM: Atten

Pair production: v+ v, — €

Attenuation ~ e(=L/A)
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Mean free path A = 1/ny0.,

SL+IR

v A 100 TeV photon must originate from our galaxy.

Esmaili, Serpico 1505.06486
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ﬁe&&%ﬂg DM + Background < Data

DM Flux
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Background
Space dependent CR, 1804.10116

Different cosmic ray models { Space independent CR, 1804.10116
Hybrid gamma-model, 2104.09491
Data
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Decaying DM: Limits

v We have done a X analysis to set the limits.
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Cohen et al 1612.05638,

Blanco et al 1811.05988,
Bhatt. et al 1903.12626
Ishiwata et al 1907.11671
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ﬁe&a:}&s»\g) DM: Limiks

v For most of the channels (except tirst two generations of
leptons) our bounds are stronger than previous limits.

v Our limits are robust, does not depend on choice of DM
density profile.
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LHASSO 2210.15989
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An interesting utﬁ*d&&e!

Shows that the field is growing rapidly and it is interesting!
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Cownclusion

v Recently, Tibet ASy collaboration has discovered the first sub-PeV diffuse
gamma-rays from the MW Galactic disk.

v Data broadly agrees with prior
theoretical expectations

v We study the impact of this
discovery on PeV scale decaying DM

v For most of the channels (except first
two generations of leptons) we obtained
stronger bound.

= Near future data of these high-energy
gamma-rays can be used to discover heavy
decaying DM.
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