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ABSTRACT:- 

The impact of overtaking disturbance behind the flow on the motion of diverging cylindrical strong 

shock wave in strong magnetic field in the presence of self gravitating gas having axial and azimuthal 

components of strong magnetic field as constant with initial density distribution     where       is 

a const.   is the density at the plane / axes of symmetry with the help of CCW method, The analytical 

expression for flow variables in the presence of strong shock have been obtained. Finally The Numerical 

estimates at psfl have been calculated and compared with results obtained by FP. After including of E.O.D 

and 

 

noted in the change of flow variables with Parameters. and . 

Key words: 

SS→ Strong shock FD→ 

Free propagation 

PSFL→ Permissible shock front location 

 → Density distribution 

1.1 INTRODUCTION:- 

Present work is related to the motion of diverging strong shock waves in a strong magnetic 

field through self gravitating gas: 

Using the CCW method consider the e.o.d behind the flow variable on the propagation of 

diverging cylindrical shock waves. The expression for flow variables have been obtained for 

strong shock under the two different ways : 

(i) As Purely non magnetic case, when the ratio of densities on the other side or either side of 

shock. 

(ii) when the applied magnetic in large. modified form of analytical expression for flow variable 

so obtained have been numerically computed only at psfl and compared with FP Through Figure( 

1-4) 
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1.2 ELEMENTARY EQUATION  :- 

The equation governing the cylindrical flow at the gas under the influence of its 

own gravitating and magnetic field having constant axial and azimuthal components of 

Magnetic field are written as 

                          (1) 

Where radial co-ordinate    and m are. respectively, the particle 

velocity, thy density. the pressure, azimuthal and axial components at magnetic field 

permeability at gas, mass inside a cylinder of unit cross-section and unit radius and unit 

length. 

 Adiabatic index of the gas 

 
1.3 BOUNDARY CONDITION :- 

The magneto hydrodynamic conditions can be written in terms of single parameter. 
 

 

 

(2) 

 

 

 

(3) 
 

 

 

 
 

(4) 

where 'o' stand for the state immediately ahead of the shock front, U is the shock 

velocity, is the sound speed     and alfven speed  .  (5) 
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1.4 STRONG SHOCK :-For every  weak shock the parameter     is written as 

Case I: The purely non-magnetic way when    is small 

Case II: when     i.e. the ambient 

magnetic pressure is large compared with the ambient field pressure. In terms of   the 

boundary condition (3.2) become, 

 

  (6) 

 

   and (7) 

   and   (8) 
 

 

where and (9) 

 

 

 

1.5 CHARACTERISTIC EQUATION:- 

For diverging shock. the characteristic form of the system of equation (1) is easily 

obtained by forming a linear combination of (1) and (3) equation of the system of equation 

(1) in only one direction in (r, t,) plane Equation (1) and (3) of the system can be written as 

 

 (10) 

  (11) 

  (12) 

is total pressure including magnetic pressure and 

  (13) 
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with the help of above equation we get characteristic equation on 
 

 
(14) 

In order to estimate the strength of overtaking disturbances an independents   

characteristic   is considered the differential relation valid across    disturbances is 

obtained by replaced c by –c in equation (8) and written as 

 (15) 

equation (9) represents the characteristic form of equation (1) for Conversing shock. 

 

 

1.6 ANALYTICAL RELATIONS FOR FLOW VARIABLES :- 

Considered on initial density distribution of the form viz, 

 
(16) 

 

 
For the equilibrium state of the as is assumed 

 

 

  (17) 

using (ii) and First equation of the system of equation (1), the hydrostatic equilibrium prevailing in 

front of shock can be written as 

 

  (18) 

From the sixth equation of (1) can be written as 

 

 

 (19) 

from (10), (12) and (13) we get 
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  (20) 

why K is constant 

  (21) 

why 
 

 

 

 

 
(22) 

 

(23) 
 

     is the density at the plane of symmetry in an unperturbed state and G is a 
 

universal Gravitational constant. 

equation (14) uprest the variation in the pressure in the unperturbed medium with the 

distance r- 

 
1.7 STRONG SHOCK WITH STRONG MAGNETIC FIELD:- 

 

 

  (24) 

where ;  (25) 

 

                           (26) 

  (27) 
 

On 
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integration (3.44), we get. 
 

 

 
 

(28) 
 

Where K* is the constant of integration. 

Remember that equation (3.45) describes Free Propagation for the C. Disturbances 

generated by the shock, the fluid velocity increment using (3.44) into (3.6) may be expressed as 

 

                                       (29) 

On substituting the shock conditions (3.6) into (3.20) and using (3.23), we get 

                                      (30) 

Where ;         (31) 

             (32) 

  (33) 

For the C+ disturbance generated by the shock, the fluid velocity increment using (3.47) into (3.6) 

may expressed as 

                                      (34) 

Now in presence of both C- and C+ disturbances. The fluid velocity increment behind the shock 

will be related as 

 

 

(35) 
 

Substituting equation (3.46) and (3.48) into (3.49), we get 

 (36) 
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On integrating, we get 

                                     (37) 
 

where is a constant of integration 

 (38) 

Equation (3.51) describes the propagation parameter U2 which includes the e.o.d. behind the flow 

on the motion of shock. 

 

 

 

 

 

 

 

 

1.8 ANALYTICAL EQUATIONS FOR FLOW VARIABLES FOR SS :- FP: 

 

 

                                  (39) 
 

 

 

 

 

EOD: 
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                             (40) 
 

 

 

1.9 RESULT AND DISCUSSION S.S. :- 

The modified analytical expression include the e.o.d. behind the flow on the motion 

of strong diverging cylindrical shock waves in a self-gravitating gas in presence of strong 

magnetic field also having constant axial and azimuthal components, these flow variables 

are dependent, of and  

Taking (i) 

 

 

  and  

(ii) 
 

 

and  (iii) 

 

and  

(iv) 
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and  

 

 
it is noted that the shock strength increases whereas the shock velocity, the pressure, the particle 

velocity and the density decrease with propagation distance r (except   ) For increase in  

 from 2.0 to 2.5, all the flow variables decrease and on further increase in   their    values  

increase. Increase in  and  leads to increase all the flow variables. An increase in D from0.98 

to 0.10 leads to increase the shock strength, the shock velocity, the pressure and the density and 

on further increase of D their velocity, the pressure and the particle velocity decrease with w. 

however, remained unchanged (vide expression =3.76) Inclusion of the e.o.d. results in overall 

decrease/increase varying from -2.500% to 1.845%, 

-2.500% to 1.845% - 3.141% to velocity, the pressure and the particle velocity 

1.10 GRAPH FOR FLOW VARIABLES:- 

The graph for flow variables for cylindrical strong shock with strong magnetic field 

in a S.G.G as below. 
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