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The success of ACDM continues...
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The nature of dark matter

* Elementary particles ?
* Particle mass, charge, velocity dispersion

* Cross section of (elastic) scattering
e Cross section of self-annihilation
e Decay life time

The key is non-gravitational signature,
possibly electro-magnetic one,
of dark matter.



Indirect search
for
dark matter



Direct mapping of dark matter

Small distortion of galaxy shapes — Grav. potential

Recent snapshot from HSC survey




When we have two maps...

o st d R gl Dark matter distribution
R R F ‘ #5] from CFHTLenS

survey




39 20 .
RA (deg) s pomn g

(UC |rV|ne)



The first “cosmological” constraints

on the annihilation cross-section
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All-sky gamma-ray map
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Annihilation cross-section
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Dark matter distribution in a CFHT field

s 6 arcmin

Colored by the number of source galaxies per grid
(grid size=0.15 arcmin)




Lensing analysis

Observation Ray-tracing simulation
inhomogeneous shear map homogeneous shear map

* K(0) = /d2¢ V(@ : 0)Qi(P), * add noise
continuous | NOT directlz continuous

WL mass map| compared! |VVL mass map

N take up inhomogeneity ¢
discard some pixels = paste mask field

l K(0) = /d2¢ V(@ : 0)Qi (D), l

masked WL map

masked WL map statistics




Shear -y cross-correlation
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4 fields: 154 deg?
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CFHT-Fermi cross-correlation
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o0 HSC 0.5 billion galaxies
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Wwe’ll use HSC!!!
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With LSST...

DETECTION with 3-50 confidence is possible ! ! |
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All-sky simulation

Extra-galactic Y-ray (Opix ~ 0.2 deg) Weak lensing(0ix ~ | arcmin)

|00 GeV, thermal cross Many mock catalogues
section bb channel for Hyper-Suprime Cam
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with LRGs

1 Expected signal from
- DM annihilation
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X-correlation with LRGs
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Foreground and astrophysical sources

Galactic model
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Cross-section constraint
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So, with CTA:---

Would it be feasible to do a “survey”
with enough sensitivity (@100GeV),
wide-field (tens of deg?),

and with good angular resolution ?
If yes, we (I mean |) start thinking
seriously about astrophysical sources.

(We can also do similar analysis to DM decay, by the way.
Very heavy DM decay might be a good target for CTA.)



Energy Tomography
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