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Introduction
y-ray search of OM



VVarieties of candidates:

DM=non-baryonic matter in the Universe of Q% ~ 0.12

- Weakly Interacting Massive Particle (WIMP)
- Strongly/self- interacting massive particle (SIMP)
= steffle Retirino

- axion and/or axion-like particle (ALP)

- primordial black hole (PBH)-

Common assumption:
DM can interact with the Standard Model sector



WIMP

- the mass mpy ~ 0(GeV) — O(TeV)

= freeze-out scenarno to

achieve the relic

abundance Q% ~ 0.12

L the annihilation

cross—section

(ov) ~ O(10~*°cm’s1)
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CTA for WIMP



WIMP signal in y-ray

DM+DM —

2y

qq — 2+
WW~ - g+...
It~ - v@), W* +

clirrent tacilities

Fermi-LAT
MAGIC
VERITAS
LB
HAWC

— 2+ ...
B e
SR ras)dry camans

satellite, survey

Imaging atmospheric

Cherenkov telescopes,

pointing

water Cherenkov,
survey

E2dN,/dE, [GeV]

95% <o v>UL [cm®/s]

—_— mm-IOOGeV

Y mpuy=1TeV —
0% - mou=10Tev " ™\,

104 | === Mpuy= 100TeV / ........... . \ 4
— mou=1pev il .
103} LT ] 1
102 ¢ | J
10 ¢ L
100k A’}’ | J
1072 | ]
10_2 3 i
N N N 1 1 i

107t 10° 10! 10? 10° 104 10° 10°
EV [GeV]

:lllll

1038

-|0—-2A‘~:E

10725 e I\
E / \
-/ \N_~—

108 )
i Y

o7~y """}'{"-"!\"

9 E,.,; YRS

: i y

1085V 6c Enasto)

GC (cored) and dSphs

s This work (223 h) This work (cored Zhao, 223 h)
1 0_29 = H.E.S.S. (254 h) —+=— Fermi-LAT (isothermal, 5.8 y)
== Fermi-LAT (5.8 y) === HAWC (dSphs, 1038 days)
DAMPE (5.0 y) ——= MAGIC (dSphs, 354 h)
10—30 lllll | 1 IIIIIII 1 1 II|III| 1 1 11 11
107 1 10 10

line y search, Moy [TeV]

MAGIC collaboration, 2023



CTA

- full-sky

coverage
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Where to look for?
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high J < significant signal

- Isotropic emissions

_ Galactic Center (J ~ 6(10°9)GeV?/cm?)

_ dwarf spheroidal galaxies (J < 0(10")GeV?/cm?)
- nearby galaxies (M31, M33, LMC)

- galaxy clusters



Galactic

* Einasto profile
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dwarf spheroidal galaxies

* target selection up-to-now publication: Hiroshima+, 2019
J-factor value ag-1 [l ety ;
J-factor quality 1022 " pointsource o
positions on the sky 2z 10
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CTA Key Science Paper is now being prepared
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Nearby galaxies (M31 & M33)

Michailidis et al., 2023
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Galaxy cluster (Perseus)

* properties: 300h, 5° radius

10721
-M ~ 0(10'* — 10°)M
; : € 10-2
-the brightest in X-ray = R
. =103
- cool-cored, dynamically relaxed S
-with 2 AGN (variable) g 107 =
> components: o {SOV2 thermal . W+W_.--
DM + c.r. in cluster . Y 1
+ AGN + c.r. residuals Perez-Romero+ 2021, ICRC2021 PoS 546

(CTA consortium paper in prep.)

* on-off analysis & template fitting test
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Further possibilities



axion/axion-like particle

current astrophysical limits: y+8—a+B—-y+..
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test case: NGC 1275

CTA consortium, 2021
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Prospects with CTA
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Summary

CTA should be capable of probing various dark
matter(OM) candidates.

Several target objects are considered for WIMPs,
such as the Galactic Center, dwarf spheroidal and//
or nearby galaxies, galaxy clusters.

Careful treatments of the astrophysical emissions
and DM density profiles are needed.
Understandings of DM candidates other than

WIMPs and beyond the Standard Model physics will
also be updated with CTA observations.



