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The HESS experiment

Characteristics
field of view 5º  
energy threshold at zenith ~ 100 GeV
energy resolution ~15%
angular resolution ~0.1º   

 Data analysis - 



Loïc Rolland 3Rencontres de Moriond, La Thuile, March 16th, 2005

2004 Galactic Centre Data Set

4 telescopes
35 hours live time

2004
34 � 
~1740 � 

 Data analysis - 
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Sources around the Galactic Centre
 Data analysis - 

Sgr A East 
(90 cm) Sgr A*

HESS

Sgr A East 
(90 cm) NRAO/VLA

 Position: 14'' 

�

 30'' from Sgr A* 
Extension: � < 3'   (7 pc)
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GC Spectrum Data analysis - 

Galactic Centre 2004Galactic Centre 2003

PRELIM
IN

ARY
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Dark Matter Interpretation
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Dark Matter Interpretation

Particle Physics: 
WIMP annihilation spectrum

Astrophysics:
 DM halo density profile

 DM interpretation - 

Predicted DM annihilation flux:

continuum

  lines
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Hypothesis 1: Only Dark Matter

Spectrum shape:

 DM interpretation - 

DM halo:

� � r-1  

� �

 = 2.10-5 sr

No curvature �  m � > 12 TeV

Assuming m � = 20 TeV   ( � 2/ndof = 19/13)

Horns, D., Phys Lett B 625, 225 (2005)

2003 data
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Hypothesis 2: Dark Matter+Background
Spectrum shape (3 parameters):

DM spectrum (fixed mass and free normalisation) 
+ Power Law  (free normalisation and photon index)

 DM interpretation - 

N always compatible with 0 �   upper limit on �
� v
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Hypothesis 2: Dark Matter+Background
 DM interpretation - 

DM halo:
NFW  profile ( �=1)

� �

 = 2.10-5 sr
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Emission from the Black Hole Sgr A*
Aharonian, F., Neronov, A., Astrophysical Journal 619, 306 (2005)

Other candidates:
Sgr A East
Interaction between cosmic rays and dense ambient gas
Sgr A*
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Emission from Black Hole Sgr A*
 Black hole emission - 

Sgr A*
low luminosity �  transparent to VHE �-rays

Aharonian, F., Neronov, A., Astrophysical Journal 619, 306 (2005)

Pair production with IR photons Pair production in magnetic field

Mean free path vs EnergyAttenuation factor vs Energy
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Emission from Black Hole Sgr A*
 Black hole emission - 

Interaction of protons with magnetic field
106 TeV protons, B ~ 104 G
synchrotron and curvature radiations

Aharonian, F., Neronov, A., Astrophysical Journal 619, 306 (2005)

Interaction of protons with IR photon field
106 TeV protons, B ~ 104 G

� from pion decay and electromagnetic cascades in the IR source

Interaction of protons with accretion plasma
1 TeV protons, B << 104 G

� from pion decay
high correlation between X- and �� rays 

Interaction of electrons with magnetic field
100 TeV electrons,  B < 10 G

� from curvature radiation (~0.1 GeV) and Inverse-Compton (~100 TeV)

� from electromagnetic cascades in the IR source

Not favored
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Conclusion
 Galactic Centre - 

Galactic Centre in 2004
34 � 
Spectrum compatible with hard power law up to 10 TeV

Dark Matter Interpretation (Publications in preparation)

Only DM
DM halo profile with  �~1 fits well the signal morphology
m � > 12 TeV

DM + Background
� �.v upper limits, but no constraint on MSSM

Other Candidates
Central Black Hole Sgr A*
Supernova Remnant Sgr A East


