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Outline

●  Introduction of SNRs & PWNe with Fermi-LAT

●  The gamma-ray emission from HESS J1731-347

●  The gamma-ray origin of HESS J1640-465

●  Conclusion
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TeV gamma-ray sources in Galactic plane: SNRs & PWNe
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Pulsar wind nebulae:
Pulsars power a highly relativistic, magnetized wind of e+/e- 
pairs that forms a termination shock in surrounding medium.
 
* Extremely efficient particle acceleration
* Associated with young powerful pulsars
* Largest class of Galactic TeV sources
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Abramowski+ 2012

HESS J1303-631

Aharonian+ 2006

HESS J1825-137  
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HESS J1731-347
-a shell-type TeV source

leptonic ?
or

hadronic ?
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HESS J1729-345:

MCs illuminated by 
escaped particles ?

Abramowski+ 2011



Guo, Xin, Liao, etal 2018
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HESS J1729-345

HESS J1731-347

  γ = 1.77 ± 0.14
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leptonic model hadronic model
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Condon+ 2017

Guo+ 2017
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HESS J1640−465: a exceptionally 
luminous  TeV source 

SNR G338.3−0.0

Abramowski+ 2014

Lemoine-Goumard+ 2014

Fermi data 
Slane+ 2010
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Gotthelf+ 2014

HESS J1640−465:
 
the shell of SNR G338.3−0.0 ?
    or
the PWN powered by PSR J1640−4631 ?

PSR J1640−4631
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arXiv: 1802.03520
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10-500GeV TSmap
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Conclusion

●  GeV & TeV observations would be helpful to distinguish the 
different radiation mechanisms/origins for different sources.

●  The gamma-ray emission from HESS J1731-347 is favored to 
be leptonic origin, like RX J1713.7-3946, etc.

●  The gamma-ray emission of HESS J1640-465 may originate 
from the PWN rather than the shell of the SNR.

●  More similar TeV sources should be studied by Fermi-LAT 
and LHAASO.
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Thanks for your attention !
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