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DARK MATTER neither emits nor absorbs Y- INDIRECT DETECTION EXPERIMENTS focus on search for the products of

electromagnetic radiation and therefore cannot A DM annihilation, e.g. neutrinos, among the cosmic rays. Produced v's remain

be observed directly with telescopes. However, Dark unchanged during their propagation through the cosmic space and provide very
: : : : Matter : : : ]

there is a great diversity of ongoing global g, ' good information about: B

efforts to detect or produce DM particles. °® source position qq(cc,bb.it,...

> generated energy spectra. XX fi

Planck’s results [1]. According to study of CMB . o
and standard cosmology model, DM is expected - W=2"°.H
to account for a large part of the Universe.

SUPER-KAMIOKANDE is water Cherenkov detector, which measures solar, ANALYSIS: Search for an excess of v's | WWeeByateroscilatons
atmospheric, cosmic and accelerator neutrinos. from the Galaxy/Sun/Earth as compared > | _ m=300Gev
| to atmospheric neutrino background.
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> 50 000 tons of water (22.5 kt FV) _ |
> located in Japan, 1 km underground STEP 1. Simulate v's produced in DM

» ID ~12 000 PMTs, OD ~2 000 PMTs annihilation in Galactic Center, Sun or
> far detector for T2K experiment Earth = DarkSUSY [2] & WimpSim [3].
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=
=]
R

[
by yy b ey p e pmd = 1 oand =+ oe s pank s S o v et s ue 40

IlII|

10
E, [GeV]

=9
=]
L]

-

e TTIm IIIHIII| IJ.II.lIﬂ] IIIIIII'|

== [
o -
28]

=

,. Example: differential vuﬁu energy spectra per  mmmlp
20 years of data taking H . DM annihilation in the CG for M, = 300 GeV.

1996-2016

DM signal illustration STEP 2. Simulate the detector
=|  bb response in outgoing lepton

Detected light allows for reconstruction 1 “n| | anniniation mode
of V's energy, direction and flavor. - momentum and cosO e sunzenmh
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v+ N - pile+ N + e N | b ] |UPMU T ski1234 4mm M =100 GeV WIMPs annihilating

. X ATM MC+WIMP . e "
[ ———— PR at best it point into bb in the Galactic Center.
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Atmospheric neutrinos constitute the main : _-'._ -'___ . ; o - Hlustration SENSITIVITY ANNIHILATION, NFW PROFILE

before fit

background in search for DM-induced V's. S S S i B T proportions of the
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& injected 100GeV WIMP
90% CL sensitivity band
99% CL sensitivity band

signal in various
PC samples are reflected
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RN i R STEP 3. Fit SIGNAL + BKG to DATA with
(& M e constrains from systematic uncertainties.
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livetime: FC/PC 4223.3 days, UPMU 4527 days
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fitted # of DM-induced neutrinos (all flavors)

A A vpward stopping u Ry L i i Example: Injected M, =100 GeV
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V' 1Y, : _ s i , WIMPs as 1.5% of background.

GALACTIC WIMP SEARCH ” SOLAR WIMP SEARCH & ‘ EARTH WIMP SEARCH

No significant excess of V's from the § Ak | No significant excess of v's from the Sun '- For the Earth, the S| interaction
Galactic Center has been observed. ; has been observed. - 4 "

. . . dominates in the capturing process.
Fit results are consistent with zero

DM particles passing through the Sun can be If the mass of DM almost matches
T elastically scattered with a nucleus and lose @8 one of the heavy elements in the

energy. WIMP-nucleon elastic scattering cross- Earth, the capture rate will increase
| section can be constrained [5] and compared considerably.
with results from direct DM detection.
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comparison with direct detection, spin dependent interactions (SD) , 10161 Unbound
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fitted # of DM-induced neutrinos (all flavors)

fitted # of DM-induced neutrinos (all flavors)
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Upper limits on DM-induced neutrino flux from
Milky Way halo can be constrained and then
translated to upper limit on DM self-annihilation
cross section <o ,V>.

WIMP-proton SD Cross section|[c
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Preliminary results from sensitivity studies.
Dashed lines show 90% CL limits for background
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uncertainty band

90% CL UPPER LIMIT cqggmparison with direct detection, spin independent interactions (SI) : on l-y scenario.
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WIMP-nucleon S| Cross section [cm?]

102 10743

natural scale — expectation for DM as thermal relic

WIMP-nucleon S| Cross section[cm?]
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For each annihilation channel 100% BR is assumed. Results recently published, see more details in [6].
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