














 

𝑢 radial component of  fluid 

velocity 

𝑉 non-dimensional axial 

component of  fluid velocity 

𝑣 azimuthal component of fluid 

velocity 

𝜈∗ the specific volume 

𝑊 shock velocity 

𝑤 axial component of  fluid 

velocity 

𝑤𝑎  constant 

(𝑟, 𝜃, 𝑧) cylindrical coordinates 

 

Greek Letters 

 

𝜌 the fluid density 

𝛿 constant 

𝜙 non-dimensional azimuthal 

component of  fluid velocity 

𝛼 constant 

𝛽 ratio of density across the 

shock front 

Γ gas constant 

𝛾 ratio of specific heats 

𝜎 magnetic field variation 

index. 

𝜇  magnetic permeability 

𝑥 arbitrary function of r and t 

𝜆 constant 

𝜀 constant 

𝜉 similarity variable 

𝜁 vorticity vector 

(𝜁𝑟 , 𝜁𝜃 , 𝜁𝑧) components of vorticity 

vector 

Subscripts 

 

0 immediately ahead the shock 

1 immediately behind the 

shock 

Superscript 

 

'  derivative with respect to t 
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