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DM is a, neutral, very long lived,
feebly interacting particle.
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DM is a, neutral, very long lived,
feebly interacting particle.

Some of us believe in
the WIMP miracle.

- weak-scale mass (10 GeV - 1 TeV)
- weak interactions ocv = 3 - 10 *®cm? /sec |
- give automatically correct abundance e
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direct detection
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Fermi, ICT, radio telescopes...

indirec from annihil in galactic halo or center
PAMELA, Fermi, HESS, AMS, balloons...
from annihil in galactic halo or center

J from annihil in galactic halo or center
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V, I/ from annihil in galactic center or halo

or in massive bodies (]
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lo or center
. PAMELA, ATIC, Fermi

Earth or Sun)
oK, Icecube, KmdaNet
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Indirect Detection
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Indirect Detection

v from DM annihilations in galactic center

Galactic Bulge Norma Arm

Sagittarius Arm ' : ' Local Arm
Sun :

What sets the overall expected flux?

2 i

astro? 5 reference cross section:
cosmo ov = 3 - 10 “°cm® /sec




From N-body numerical simulations:

NFW - DM halo

NFW
Einasto : Einasto
EinastoB
[sothermal : 5 Isothermal
L+ (r/rs) Burkert

Ps Moore
(L+7/rs)(1+ (r/r5)?)

Burkert :

Angle from the GC [degrees]
10”7 30”1’ 57107 30'1° 2° 5°10%20%45°

- T T T T T

At small r: p(r) o< 1 /17 = \Moore

Moore :

6 profiles:

cuspy:
mild:
smooth: :

EinastoB = steepened Einasto
(effect of baryons?)

ppom [GeV/em’]
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ElectroWeak corrections are important!

- unexpected species
with corrections - different spectra
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Indirect Detection
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basics: DM particle scatters with nuclei and loses energy

if vy < vesc Particle is gravitationally trapped
it spirals to center of body and accumulates
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Vesc,0 = 620 km/s
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basics: DM particle scatters with nuclei and loses energy
if vy < vesc Particle is gravitationally trapped
it spirals to center of body and accumulates

annihilates
Vhalo =~ 270 km /s
Vesc,0 = 620 km/s

Hesoi- = 12 km /s

(s t
n(t) = - P* tanh - <T wcaitcam)
(. t
P i) — Pt tanh? | =
2 T

The main physical parameter is: O )y (DM-nucleon scattering cross section)
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Effects of the medium:

1) light hadrons (=, K...) and leptons (u) are stopped and absorbed (unless energetic)
2) heavy hadrons/leptons lose some energy before decaying
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1) light hadrons (r, K...) and leptons () are stopped and absorbed (unless energetic)
2) heavy hadrons/leptons lose some energy before decaying
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vacuum mixing: matter effect (MSW):
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from DM annihilations in galactic center/halo

ICECUBE
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Comparing with SuperKamiokande data in 3° to 30°

- dependance on DM profile
- constrains large Mpum ( o,y X E,)

DM DM - e*e”, Einasto profile DM DM - u*u~, Einasto profile DM DM - 717, Einasto profile
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from DM annihilations in the Sun

Probe the scattering ICECURE
Cross section. B — NS

COUPP 2008 IC/A da 2001-2008, wHw— ()
KIMS 2007 manda soBL-cobe, W
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Super-K 2001 IC86 180 days sensitivity, W™ w— (*
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