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Shocks are ubiquitous in the Cosmos

Produced by super-magnetosonic flows or
evolution of compressive structures

Observed in:
The laboratory
The Heliosphere
Astrophysical sites



Collisionless Shock on
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Supernovae Remnant Shocks

Evidence for magnetic field amplification at shock
(Vink & Laming, 2003; Vélk, Berezhko, Ksenofontov, 2005)

Kepler 1604AD

Bell, 2009

SN1006 Cas A 1680AD

Chandra observations

A/CXC/Rutgers/  NASA/CXC/Rutgers/ NASA/CXC/NCSU/  NASA/CXC/MIT/UMass Amherst/
Ighes et al. J.Warren & J.Hughes etal.  S.Reynolds et al. M.D.Stage et al.



Shocks and Particle Shock Acceleration
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