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Extragalactic background light

2

(Residual after subtracting any foreground sources)



Extragalactic background light
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TeV gamma-ray attenuation by pair creation

観測されるスペクトルには銀河間空間での
伝播効果がかかる！

Mean free path for e+e- pair production

TeV+ IR e+ + e-

Protheroe & Meyer, Phys.Lett. B493 (2000) 1
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EBL model by Stecker et al. (1992)

Stecker, De Jager & Salamon, ApJ 390, L49(1992)5



EBL absorption by Stecker et al. (1992)

6 Stecker, De Jager & Salamon, ApJ 390, L49(1992)



The Extragalactic Background Light (EBL)

Raue, HEPRO workshop in Dublin, Sep 2007
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TeV gamma-ray limit: HESS A
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Raue, HEPRO workshop in Dublin, Sep 2007



TeV gamma-ray limit: EBL scan
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Raue, HEPRO workshop in Dublin, Sep 2007



TeV gamma-ray limit: HESS B
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Raue, HEPRO workshop in Dublin, Sep 2007



EBL model by Primack

Raue, HEPRO workshop in Dublin, Sep 2007
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EBL model by Kneiske

Raue, HEPRO workshop in Dublin, Sep 2007
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EBL model by Stecker

Raue, HEPRO workshop in Dublin, Sep 2007
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Comparison of EBL models

Raue, HEPRO workshop in Dublin, Sep 2007
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“Generic” EBL

Raue, HEPRO workshop in Dublin, Sep 2007
15



Cross section

Dwek & Krennrick, ApJ 618, 657 (2005)

Approximation by Aharonian (2004)
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Optical depth

Dwek & Krennrick, ApJ 618, 657 (2005)
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EBL evolution

Raue, HEPRO workshop in Dublin, Sep 2007
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Calculation
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Attenuation: comparison of models

Raue, HEPRO workshop in Dublin, Sep 2007
20



The case of 3C279 (z=0.536)

Raue, HEPRO workshop in Dublin, Sep 2007
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Conclusion
 EBL limits from VHE γ-ray spectra
 Recent discoveries of distant source of VHE γ-rays with hard spectra

(1ES 1101-121, 1ES 0347-121, 1ES 0229+200)

 Strong upper limits (UL) on the EBL in the NIR to MIR

 ( new/different blazar physics )

 EBL models vs limits
 Current popular models have problems either with UL from VHE γ-ray 

data
or with lower limits from source counts

 New models needed?
→ for now: generic EBL shape with generic EBL evolution
http://www.desy.de/~mraue/ebl/

 • 3C 279 (z =0.536)
 VHE detection claimed by MAGIC (~80-600 GeV) during one night in 

2006

 Seems possible with soft spectra (Γ~4-5) and EBL at lower limits.

Raue, HEPRO workshop in Dublin, Sep 2007
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