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An analytical expression for a magnetic field created by hydrodynamic motion was obtained. The frequency of the 
Larmor is calculated. Analytical expressions of the magnetic field in longitudinal and transverse waves are different.  
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Consider a plasma that does not depend on the 

coordinates and T∇ . Suppose that the distance after 
a small one TTL ∇= . Thus, the change in 
temperature in this range is small. 

If TT∇−=∆ ρρ  plasma can be stationary, 
ρ is plasma density. Create such a weak magnetic 

field H in this plasma so that the frequency of the 
Larmor lΩ  of the electrons was less τ1 than the 
frequency of the collision. For a sample with an 
electric field E , n∇  is electron concentration, T∇  

temperature gradient and hydrodynamic movement 
),( trV , current flow density will be as follows: 
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If we exclude secondary members H , we get an expression in the following as 
 

mailto:ruhi-qrk@Mail.ru


E.R. HASANOV, R.K. MUSTAFAYEVA, Sh.M. KHALIDOVA  

42 

( )[ ] ErotcHUUVrotH
t

H
Tm ′−=+−−∇−

∂
∂ 


3
2ν                       (2) 

Here 

cTс rotE lnT ,
e

ρλ
ρ
′ ′ = ∇ ∇ 

 
  

2

m

2( 1)e e 2

c , ~
4

γ

Λλ γ Λ γ ρ γ
ρ

ν ρ ρ
πσ

 ∂
= − − + − ∂ 

=


 

λ - dimensionless value,  mν - Magnetic perception at high frequencies.  
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If we consider the longitudinal wave, υ  and E  the function )( utxktkx −=−= ωξ  is the speed 
of the wave propagation, in this case the speed of sound coincides with the speed of light. The vector υ  is 
directed towards the axis x direction. T∇ is in the same direction. 

Then, when ),( tHH ξ=  and at the initial moment (t=0) 
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We integrate the formula (3) by ξ , choose the equivalent of the initial coordinates 
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Here 
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If change )(),( ζζ µ XetH t=′⊥  with )(ζUU = , then we get  
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We enter a new feature. 









−+−Χ=Χ ∫ ξυ
ν

dUU
R T

m
)(

2
1exp1  

0
2

)(1
1

2

21 =Χ






 −+
+

∂
∂

+−Χ′′
m

T

m

UUk
R ν

υ
ρ
υµ

ν
 

ξξ ixe~)(Χ  

If )(ξυ  is a periodic function, then (6) - the Mate- Hill equation. 

At TUU −<<υ ,  The speed of the oscillation is much less than the speed of sound. 
ξξ ixe~)(Χ ,  

22)( χνωωµ Rix mT −−−=                                   (7) 
 (4) will be  

[ ]

)()(),(

0

exp)(),(

ξχχζ

χµχξχζ

χξ
∞

∞

∞−

∞

∞−

−==′

=

+=′

∫

∫

HdeСtH

t

dtiСtH

i

 

From here it can be seen that )()( ξχ ∞HC  is Fourier row. 
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Proportionately 2)( TH ∇χ . Therefore, less ⊥H . When determining the electric field, the particle with 

a Larmor frequency )(tΩ moving in a homogeneous magnetic field, when attenuation, the equation will be in 
the following form  
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V - Double vector. 
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The coordinate iyxz +=  and density of the particle perpendicular to the magnetic field.  ν is 
Frequency of attenuation. 
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CONCLUSIONS 
 

Thus, at T∇  the analytical expression for a 
magnetic field created by hydrodynamic motion was 

obtained. The frequency of the Larmor was calculated 
by this meaning. In longitudinal and transverse waves, 
analytical expressions of the magnetic field are 
different. 
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