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S U P E R N O VA  R E M N A N T S  ( S N R S)

Types of SNRs:
* shell SNRs;

* composite (with a pulsar);

Image of SN 1006 (X-ray + optical + radio)

* mixed-morphology remnants 
   (thermal X-ray enclosed in radio shell);

Phases of SNRs:

* free expansion (0 - 400 yrs);

* Sedov-Taylor phase (self-similar) 
   (400 - 30000 yrs);

* snowplough phase (30K yrs and beyond)

* (depend on the density of the ISM)
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Diffusive shock acceleration (DSA) enables a small fraction of particles to gain energy:

Quasi-perpendicular shocks:

Modelled after Caprioli and Spitkovski (2014b)

Quasi-parallel shocks:
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S H O C K - T U B E  T E S T S  F O R  O B L I Q U I T Y- D E P E N D E N T  D S A

PARALLEL
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S N R  -  H O M O G E N E O U S  B  F I E L D  ( M A P S )
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S N R  -  H O M O G E N E O U S  B  F I E L D  ( M A P S )
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H A D R O N I C  E M I S S I O N  F R O M  S N R S  -     - R AY  M A P S  �

Two scenarios to describe the    -ray emission from SNRs:�

 * Leptonic scenario  (ICS + Bremsstrahlung)

 * Hadronic scenario ( pion decay)

credits: E.G. Berezhko and H.J. Völk (2008) 
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S U M M A RY:

* average acceleration efficiency for SNRs is ~30% of the maximum given efficiency;

* Morphology of gamma-ray emission for SNR reproduced with obliquity-dependent DSA;

F U T U R E :

* more realistic model including density fluctuations and gradients for the ISM;

* Estimation of the magnetic correlation length       from TeV gamma-ray maps.

O B L I Q U I T Y  D E P E N D E N T  S H O C K  A C C E L E R AT I O N :

�B


