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Follow-up observations

• Type Ia SN ☞ Schaefer et al., 1996

• distance: 2.2 kpc ☞ Winkler et al., 

2003

• size: 30‘

• first detection of non-thermal 
synchrotron radiation in X-
rays by ASCA ☞ Koyama et al., 1995
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TeV observations

• CANGAROO-I and II obs.:
➡ signal claim ☞ Tanimori et al., 1998

➡ signal claim ☞ Hara et al., 2001

• CANGAROO-III obs.:
➡ upper limit ☞ Tanimori et al., 2005

• H.E.S.S. obs. 2003(18h, 2 tels.) + 2004 (6h, 4 tels.)

• H.E.S.S. upper limit:
➡ Flux(E>0.26 TeV) < 2.39 10-12 ph cm-2s-1 ☞ F. Aharonian et al., 2005

• H.E.S.S. continued obs. 2006 - 2008: total live time 130h
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H.E.S.S. data and analysis
HESS Significance map

➡ data: 2003 - 2008 (130 h live time)

➡ charge > 200 p.e.
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X-ray morphology

• Comparison with 
XMM-Newton data in 
the 2 - 4.5 keV energy 
band

• synchrotron emission 
regions

• shock-acceleration of 
particles

XMM Newton
2 - 4.5 keV
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XMM-Newton vs H.E.S.S.
HESS excess mapXMM MAP smoothed 

to HESS PSF

• oversampling 0.05°
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Definition NE/SW Region
HESS Significance map • Definition of 2 regions 

from XMM-Newton 
smoothed map: 80% of 
total emission

• NE region
➡ 9.3 σ
➡ 219 γ

• SW region

➡ 8.7 σ
➡ 190 γ
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Radial profiles

• <R> = 0.24° ± 0.014°

• ΔR = 0.076° ± 0.014° (compatible with H.E.S.S. PSF)

Preliminary
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Azimuthal profiles

• R = [0.12°;0.35°]

Preliminary



 Melitta Naumann-Godó                                     44th Rencontres de Moriond, La Thuile, 05/02/2009

Radial profiles on rims

• radial profile integrated in the azimuth range 
corresponding to NE rim and SW rim

Preliminary Preliminary
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TeV-Flux of NE/SW region
Preliminary
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TeV-Flux of NE/SW region

Φ(>1TeV) x10-12cm-2s-1 Γ
NE 0.186±0.024 2.54±0.15

SW 0.165±0.031 2.34±0.22

Preliminary
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Origin of the signal ?
• Leptonic Models

➡ Synchrotron radiation (Allen et al. 2001):  
ΦX~1.42∙10-10 erg cm-2s-1 between 0.1 - 2 keV

➡ Gamma radiation (H.E.S.S.): Φγ~1.1∙10-12 erg cm-2s-1 

between 0.5 - 10 TeV 

➡ if Inverse Compton: 

• Hadronic Models

➡ D=2.2 kpc

➡ Lγ(0.4 TeV - 20 TeV) 

➡ WCR(4 TeV - 200 TeV)/n[cm-3]

➡ WCR(1 GeV - 200 TeV)/n[cm-3]

↓ cooling time tpp→π0

↓ proton index γp ~2.1

➪ B ~ 30 μG

➪ WCR (n=0.05 cm-3) ~20% ESN
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Conclusions
• Clear detection of the NE and SW rim of SN 1006 at 

about 9 and 8 standard deviations respectively

• Compatibility with non-thermal X-ray morphology very 
good

• NE and SW region have similar spectra (Γ~2.4)

• Given the flux level of ~1% Crab, both leptonic and 
hadronic scenarii are reasonable

➡ acceptable B-field in the leptonic assumption

➡ acceptable energy budget for CR acceleration in the hadronic 
scenario for a reasonable range of ambient densities
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XMM-Newton vs H.E.S.S.
HESS excess mapXMM MAP smoothed 

to HESS PSF

• oversampling 0.05°

• charge > 60 p.e.
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NE Region

SignificanceExcess

HESS Significance map

➡ 9.3 σ
➡ 219 γ
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SW Region

SignificanceExcess

HESS Significance map

➡ 8.7 σ
➡ 190 γ
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