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Lee, Ando & Kamionkowski,
arXiv: 0810.1284

Lots of clumps of dark matter in the halo! Strategy for identifying DM using

gammarays:
1. Gammarays from DM should directly reflect the spatial distribution of the
halo.
2. No diffusion of gammarays = possible fingerprints of DM also in the energy
spectrum .
3. Other probes (radio, X-rays, antiprotons, positrons, neutrinos) should be within

observational bounds



Indirect detection, example: annihilation of
neutralinos in the galactic halo
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Note: equal amounts of
matter and antimatter in
annihilations

Decays from neutral pions,
kaons etc:
DarkSUSY uses PYTHIA.

One-loop effect: 2 yorZy
final state gives narrow

lines.

Internal bremsstrahlung also
contributes to high -energy
gammas




3o exclusion limit, 1 year of GLAST data

Note: the regions with high gamma rates are very weakly correlated with
models of high direct detection rates

J. Edsjo, 2007
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NFW halo profile assumed, no
substructure.

Including all halo, with
substructure

Vast region of opportunity for
next generation of gamma -ray
instruments!
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Cf. GLAST working group on Dark Matter and New Physics, E.A. Baltz, et al.. arXiv:0806.2911



Recent development: New observational signature
for Majorana particles (like neutralinos)
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QED corrections (Internal Bremsstrahlung ) in the MSSM: good news for
detection probability in gammarays:

T. Bringmann, L.B., J. Edsj6, JHEP, 2008

> L S Example: benchmark point BM3,
e 0 Lo Gkl B nsstiatlung mass = 233 GeV, fulfils all
accelerator constraints , has WMAP-
0 compatible relic density (stau
. coannihilation region).
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New calculation including Internal
16 L Bremsstrahlung (DarkSUSY 5.0).

0 01 0203 04 05 06 07 08 09 1  gpectral drop att 233 GeV is nicely
x=E /m, inside the GLAST rangeée

Previous estimate of gamma -
ray spectrum (DarkSUSY 4.1)




Some of the newly found dwarf galaxies

may give favourable rates:
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MAGIC Oct. 2008: Boost factors corresponding
to upper limits from Willman I, needed to see a

signal \
BM (I)mod-r:.l (I)u.l. Bu.f.
I” 264x107T% 987 x 10~ 3.7 x 107
J4.29x1077 569 x 10712 1.3 x 10°
K 232x1071% 683 x10712 29x10°
F*  2.09x1071¢ 713 %101 3.4 x10*

Much more observing time needed. (So
far, only 15 hours.) The future CTA
may be ideal instrument.



The future? Possible Cherenkov Telescope Array (CTA)
sensitivity
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Has supersymmetric dark matter already W. de Boer. 2003 -2008

been seen in indirect detection?
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Data explained by 50 -100 GeV neutralino?

New CDMS limit, 2008
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Galactic rotation curve



