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- the Structure of Matter and Space-Time -




Standard model of Big-Bang-
Cosmology

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc.
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..requires physics beyond the
standard model



To come up with a dark matter
candidate is easy...

Taoso et al. 2007
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The challenge is to find and identify it..
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True surface dengity of DM, Moore et;ai. 2005
e .




But annihilation fluxes depend on the density SQUARED

Particle Physics Astrophysics
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Galactic center reqgion

3EG J1746-2851

* Galactic center region: extended sources of non-
thermal radio&X-ray emission

« Sgr A* extremely underluminous SMBH (L~107 L_,,)
* HESS observations in 2003-2005



Spectrum of ridge emission

* Energy spectrum
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Position of the Gamma-ray
source

. 2003 data | 2004/2005 data
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Observational results: Galactic center

* Strong, steady signal up to high
energies . *  (3359.95.0.04

+  HESS J1745-290 (2004)
HESS J1745-290 (2005/06

* SgrA*

 Dark matter interpretation not likely

« Origin however: not clear... p O
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Some comments on the spectrum

}f” }Q EX( m =446 GeV, correct relic density

(a) (b) (c) ! — Total BM2

* Heavy WIMPs annihilation in worsn s DA Y Gt
SUSY models -> internal
Bremsstrahlung (Bringmann :
et al. 2007)

* IB: Spectral hardening,
interesting scenario for GLAST
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T = E/m,

* In addition: inverse Compton
emission from injected pairs
as well as absorption



dN/de?

Constraints on the halo profile

* The observed surface brightness (after
subtracting the ridge emission) is consistent
with a point-source

« Limits on halo profile p(r)~r<,a>1.2 (95% c.l.)

under the assumption that VHE-emission is from
DM annihilation
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Looking for correlated
variability with Chandra

ICRC 2007

* Sgr A" shows flares 1/24 hrs zgj T Candd ]

in X-ray, Near-IR 00 |
- Simultaneous observations .| li

with Chandra and HESS in 2 oo} Lhr 11 x10

2005 with an X-ray flare! 0.02 | [ 116 ]

001 . oo olldol b 3 .\' 0

* Typical X-ray flare: lasts for 0 19 :

about an hour, increase by a 0064 086 088 0.9 0.92 0.94 0.96 0.98 1 1.02 1.04

factor of ~10 s

VHE sensitivity for flaring activity better than at X-rays
No simultaneous activity observed at VHE->
Different origin of VHE and X-ray emission?



Further results and work on the
Galactic center

* Limiting case: Conventional gamma-ray
source with Dark-matter contamination
(Ripken et al. 2007)->Limits

* More HESS-data (2006-2008) in the pipeline

* Checking for variability correlated with stellar
orbits (“pair-production eclipse”)



Sgr Dwarf Galaxy

Sagittarius

 Nearby satellite of our Galaxy (d=24 kpc)

» Suffers tidal disruption (but core remains)

* No “conventional” source of VHE g-rays expected
HESS observations: 11 hrs (Aharonian et al. 2007)



No signal from Sgr dwarf

* Upper limits on <ov> depending on mass
distribution in Sgr dwarf

MSSM models Kaluza-Klein UED
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Ongoing work - new searches

* Intermediate Black Hole: Enhanced Gamma-ray
emission from spikes (Bertone et al. 2005)

* Explore off-plane halo-emission

 Small scale anisotropy of cosmological
annihilation (Ando et al. 2005)
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[Look for neutrinos

from the center of
the Earth.




un Earth

Muon flux from the Sun {km"j‘ yr'L]
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2007-2008: 18 strings . -,'-;s;eg‘.;.';;;-“
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Air shower detector | |

80 pairs of ice |

|
Cherenkov tanks ‘
Threshold ~ 300 TeV |+

145[].-...

1450m

lceCube
\

Goal of 80 strings of 60

opftical modules each

245 :
17 m between modules "

125 m string separation 2450m e R

2007/08: add 14 to 18
strings and tank
stations

2T T 2006-2007:
13 strings deployed

Current configuration
- 22 strings
- 52 surface tanks

2005-2006: 8 strings

2004-2005 : 1 string

AMANDA-II
19 strings

677 modules

Completion by 2011.



:zi. AMANDA as low energy subdetector
\?\;IlhﬁI%CUbe: sensitivity to low-mass
S

IceCube
threshold 100 GeV

IceCube with
Amanda 30 GeV

Amanda without
IceCube 50 GeV




iﬁi,' Replacing AMANDA in 2010/11:

ma® DeepCore
B 6 strings each with 40-60
PMs, spaced by 7-10 m

B better veto from top
B Can look South
located 1n best ice

uses IceCube technology

considerably better
performance at low energy

AMANDA

DeepCore /




Extensions of
Existing
Instruments

MAGIC II |
Mid 2008




The High Energy Frontier

lcecube

Ground based IACTs
(e.g. HESS, MAGIC)

AL
AT
A
AT
A
=

BN Planck GLAST

| | | .
2005 2006 2007 2008 209 2010 2011 2012 Time
sLHE.




Optimistic view...
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Dark Matter is Supersymmetric
The LHC paves the road for Indirect Dark Matter detection

T T
M =500 GeV

X pea=1. 0v/(3 10-2%) TAQ=98 -
X2 rea=3, ov/(3 10728) JAQ=170

)]

« HESS June/July 2003.

% = HESS July/August 2003.
Sl i
£
=
=,
16 |- o
S
H ~.
t kY ~
E ~
18 1 A L L ~
2 2.5 3 a 15

35
LoglE (GeV)]

The final proof that the Universe used to be a supersymmetric place
was obtained in a unique combination of Particle and Astroparticle
experiments: CERN's ATLAS and CTA experiments detected signatures for
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