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- Uniforme exposure
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• Satellite spiral galaxy ~10o extension d~48 kpc

• Site of the recent and closest supernova SN1987A 

• 44 h observation with HESS with Eth ~ 500 GeV 
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157 B/PSR J0537-6910
IC from PWN
flux (1-10 TeV)~10-12 erg cm-2 s-1

Most powerful pulsar known
Edot =4.9 1038 erg s-1

Apparent efficiency 0.01% Edot

Most distant γ-ray PWN
First extra-galactic non-AGN TeV source 
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Non detection in X-rays 
challenges leptonic scenario

• No significant excess from the pular itself
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• X-ray binaries

Binary Systems

Periodic Emission 
Massive companion with a compact object in eccentric orbits
Gamma-ray emission believed to be due to interaction of leptons 
with the photons field of the compagnion

Monoceros (HESS J0632+057)

Dec 2004

Dec 2005

Dec 2007

Dec 2008/Jan 2009



H.E.S.S.

SNRs
shell-like
interacting with MC

PWN
young PWN
evolved PWN

Binary Systems
Dark Sources
New source type

E. de Oña-Wilhelmi, Astrophysical Plasmas, St. Barbara

The HESS GPS

• X-ray binaries

Binary Systems

Periodic Emission 
Massive companion with a compact object in eccentric orbits
Gamma-ray emission believed to be due to interaction of leptons 
with the photons field of the compagnion

Monoceros (HESS J0632+057)

Dec 2004

Dec 2005

Dec 2007

Dec 2008/Jan 2009



H.E.S.S.

SNRs
shell-like
interacting with MC

PWN
young PWN
evolved PWN

Binary Systems
Dark Sources
New source type

E. de Oña-Wilhelmi, Astrophysical Plasmas, St. Barbara

The HESS GPS

Dark Sources

Seem to shine only in g-rays
No plausible counterparts in radio, x-rays...
New type of CR accelerators? (if leptons expected x-rays, radio)

A. Bamba Presentation



H.E.S.S.

SNRs
shell-like
interacting with MC

PWN
young PWN
evolved PWN

Binary Systems
Dark Sources
New source type

E. de Oña-Wilhelmi, Astrophysical Plasmas, St. Barbara

The HESS GPS

Dark Sources

Seem to shine only in g-rays
No plausible counterparts in radio, x-rays...
New type of CR accelerators? (if leptons expected x-rays, radio)

A. Bamba Presentation



H.E.S.S.

SNRs
shell-like
interacting with MC

PWN
young PWN
evolved PWN

Binary Systems
Dark Sources
New source type

E. de Oña-Wilhelmi, Astrophysical Plasmas, St. Barbara

The HESS GPS

Dark Sources

Seem to shine only in g-rays
No plausible counterparts in radio, x-rays...
New type of CR accelerators? (if leptons expected x-rays, radio)

Fermi LAT : 100 MeV 100 GeV



H.E.S.S.

SNRs
shell-like
interacting with MC

PWN
young PWN
evolved PWN

Binary Systems
Dark Sources
New source type

E. de Oña-Wilhelmi, Astrophysical Plasmas, St. Barbara

The HESS GPS

Dark Sources

Seem to shine only in g-rays
No plausible counterparts in radio, x-rays...
New type of CR accelerators? (if leptons expected x-rays, radio)

Fermi LAT : 100 MeV 100 GeV



H.E.S.S.

SNRs
shell-like
interacting with MC

PWN
young PWN
evolved PWN

Binary Systems
Dark Sources
New source type

E. de Oña-Wilhelmi, Astrophysical Plasmas, St. Barbara

The HESS GPS

Dark Sources

Seem to shine only in g-rays
No plausible counterparts in radio, x-rays...
New type of CR accelerators? (if leptons expected x-rays, radio)

Fermi LAT : 100 MeV 100 GeV



H.E.S.S.

SNRs
shell-like
interacting with MC

PWN
young PWN
evolved PWN

Binary Systems
Dark Sources
New source type

E. de Oña-Wilhelmi, Astrophysical Plasmas, St. Barbara

The HESS GPS

New source type

Stellar Clusters

Westerlund 1

Most massive star cluster in our 

Galaxy

> 24 WR stars, supergiants and 

hypergiants, binaries

It means:
  Massive Stars -> SN explosions
  Age -> Most massive stars  
already evolved into Sne
 Binaries -> colliding winds
Energy:

 WR winds -> 1039 erg s-1

 SNe -> 3 1039erg s-1
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 Acceleration through 
collective wind effects or DSA 
at the boundary? 
 PWN?
 Systematic search program     
 WR 20a Binary System but! 

Extension (28 pc if d=8 Kpc) 
not compatible with 
theoretical predictions

     L = 1.5x1035 erg/s
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HESS is in a privilege situation to observe Galactic sources
Keys: 

Good sensitivity 
Good energy and angular resolutions
Stereoscopy technique
Large FoV cameras

More to come with HESS 2





Thanks
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- Very high precision 
measurement of the CG TeV 
source (6’’ sys + 6’’ sta)
- Exclusion of Sgr A East
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Tsuboi et al. 1999
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 Fγ ∝ Fcr x ρtarget

 Correlation with 
Molecular Clouds

 Central Source + 
diffusion ~ 10 Kyrs ➙ 

GC molecular clouds 
Tsuboi et al. 1999


