
Section 6.5-6.6
2018/11/22

Yuzhu, Cui

The Physics of Fluids and Plasma 
An introduction for Astrophysics

Arnab Rai Choudhuri



6.5 The structure of shock waves
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The mass flux, the momentum flux and the energy 
flux is conserved under the steady conditions:

(6.33)

(6.34)

(6.35)

Mach number:
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6.6 Spherical blast waves. Supernova explosions
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Suppose an energy E is suddenly 
released in an explosion producing a 
spherical blast wave:

Scale parameter of the blast wave at time t:

A dimensionless distance parameter:

Radius of the spherical blast:

Velocity of expansion:
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In the frame of the shock: 
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Substitute (6.49-6.51) into (6.53-6.55): 
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In terms of dimensionless variables: 
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