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Signal from Annihilating Dark Matter in the Galactic Center The IceCube Neutrino
Observato
Dark Matter The distribution of dark matter in the Milky Way may be described by a ry
- _ N N\ spherlc?ally symmetric density profile with the denS|ty.|ncrea.smg towards the . Located at the geographic South Pole
do 1 lpz O,V J(’tP)d—N 1] Galactic Center. Thus, a flux of messenger particles, like gamma ray . Detects Cherenkov liaht from secondar
dE 4m 2 p? dE photons or neutrinos from the direction of the Galactic Center or a large- J y
. X y . . . . . charged leptons
scale anisotropy in the Galactic halo, can be interpreted as indirect . 5160 diital ootical modules on 86 strinas
Self-annihilating dark matter can evidence of dark matter. The inherent advantage, and ensuing challenge, . 15 strings forrF;\ ow-eneray sub-ara J
produce a flux of cosmic messenger of neutrinos is the low interaction probability. Neutrinos can escape the (Dee (Sqore) 9y y
particles (y, €%, p, v ..). The flux production site unimpeded by potentially complex absorption processes but P .
. . * 1.45 km — 2.45 km below the ice surface
depends on: require large detectors. * Instrumented volume of ~1km®
* Factors 1/(41T) from isotropic Results from two searches for dark matter in the Galactic Center and halo Dui uotion dat aken with
radiation, 4 from self-annihilation, are presented. uring construction data was taken wi

P, is the local DM density 22, 40 and 59 strings (1C22, 1C40, 1C50)

*Line-of-sight integral over the dark

matter density profile Dwarf Galaxies and Extragalactic Dark Signal v
1 / .
J(W)=——5 [ ppu(1(w))dI Matter Halos
RgcPsc
Z\/Réc—ﬂRSCCOSIPHZ The kinematics of dwarf galaxies imply that these objects have a large
mass-to-light ratio and are thus considered to be strongly dark matter
dominated. Other promising types of distant dark matter accumulations are
e large galaxies and galaxy clusters. A neutrino flux resulting from annihilating
By new dark matter particles in these halos could be detected as an excess above
o the background of atmospheric neutrinos.
S | An analysis using data collected by IceCube in 2009/2010 with the 59-string
L S o configuration searching for a dark matter signal from five dwarf galaxies,
Sg g e > two galaxy clusters, and the galaxy M31 is performed.
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We present limits for:

* |ceCube-22 (Galactic halo) [2]

* |ceCube-40 (Galactic Center)
Further, we present sensitivities for:

* |ceCube-59 (dwarf galaxies/clusters)

Limits from the Galactic
halo and Center
analyses (lceCube),
compared to a search
for gamma rays from
annihilating dark matter
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recent limits from Fermi, based on corresponds to the

_Q . 2 These are compared to phenomenological e -
10 100 10 . _ Im by FermL
Y [deg] models based on DM-interpretations of the "g 1 The thickness of the
PAMELA/Fermi excess [3], as well as = blue-shaded lines
A
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'VeIOC|ty—aJ:{eraged self-annihilation observation of dwarf galaxies [4] unc;c_elrtalnty on the halo
Cross-section protile.
. K, —>TT - .
» Neutrino energy spectrum L S The 1C40 limits were
Ll obtained assuming the
10 3 s o -
103 ¢ 1o | 1072%° natural scale NFW_ profllg. The
' 10 = F %%%m%%m%%%W%%%% variation of limits due to
1070 10726 | halo uncertainties for
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S 3107 o of magnitude.
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