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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:
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Mach number:

(ℳ → ∞)

ℳ > 1

(6.38)

(6.36)

(6.39)

       

p1

M1

p2↑

M2↓



6.5 The structure of shock waves

The deriving process please refer to the handout.
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6.5 The structure of shock waves
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6.5 The Moving Normal Shock Waves
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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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6.6 Spherical blast waves. Supernova explosions
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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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Consider a steady, adiabatic gas flow 

not vary with time:

(6.61)

Assume the same mass flux pass through 

the pipe at any x:

ρ(x)v(x)A(x) = constant (6.62)
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The Euler equation:

The x is the only independent variable, and 
put the equation (6.60) into (6.29):

(6.63)

Differentiating (6.62):
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Eliminating (1/𝝆)(d𝝆/dx):
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6.7 One-dimensional gas flow. Extragalactic jets
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6.7 One-dimensional gas flow. Extragalactic jets 
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6.7 One-dimensional gas flow. Extragalactic jets 
(Cen A)



6.8 Spherical accretion and winds



6.8 Spherical accretion and winds


