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1. This note is concerned with the question of magnetoelastic vibration of bodies of finite, but small conductivity 
in sufficiently strong magnetic fields. The induced magnetic field is neglected in comparison with the applied uniform 
field. However, the ponderomotive forces are assumed to be quantities of the same order as the body and inertia forces 
(this approach is analogous to the case of small magnetic Reynolds numbers, but finite interaction parameters in magne- 
tohydrodynamics). With the above assumptions the electric field may be considered potential 

E = - -  grad ] . (1) 

The relation between the potential f and the displacement u of points in the medium is given by 

e 0A/ ~ div au a l  + ~-~ -O-F --- T -5~ x n. (2) 

This relation is obtained by the divergence operation from the equation 

(E H) c r o t H - - 8 ~ -  T (3) 
4 ~  + Ix Ou" OE 

TbT x = 

Here H is the external magnetic field, e is the dielectric constant, g is the magnetic permeabili ty,  a the conductiv- 
ity, c the speed of light. The dynamic equations of the theory of elasticity have the form 

0~u 
Ghu -J- (L + G) grad div u q- F + P ~--- p - ~  . (4) 

Here X and G are the Lam~ constants, F is the body force, p the density; the ponderomotive force P is given by the 
express ion  

p = - ~ -  J lx [ Ou x H] x H + H X grad ]} (5) 
tT L-~T 

Thus, in the approximation considered the problem reduces to the determination of the displacement u a n d  the po- 
tential f from equations (2) and (4), after which the induced magnetic field h must be found from the relation 

Ah = - -  ~ - - ,  rot L-g/- x n ~" (6) 

2. We shall apply the proposed method to the special case of plane vibrations of an infinite elastic body in a trans- 
verse magnetic  field, when O/Oz = 0, u z = 0, H = Hk. In this case h=  Ida, H x grad f =  - H rot f k, [u x HI x H = 
= - H 2 u, and expression (5) assumes the form 

P =  c ~ + r ~  . (7) 

We introduce the elastic potentials ~ and $ from the usual formulas u = grad r + rot r and put F = grad r + rot *k .  
The basic equation (4) breaks down into the two components 

~ H  2 0q~ 0~q9 
(X + a) h ~ - -  c~ Ot + o =p Op ' (8) 

c -d at + ! + ~ F = P  Ot~ " (9) 

On the basis of the equali ty div u x H = H rot u and the condition that the potentials vanish at infinity, we may 

write relation (2) in the form 

]-}- 4:t~ Ot + -c- Ot ~- O . (10) 
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Therefore Eq. (9) can be represented in a somewhat different form 

Dell O l a=r (11) 
O h ,  § 4a----7 0-7 § W" = p at". - 

Thus, the potential ~ of the expansion waves is given by Eq. (8),  while the potentials ~0 and j of the shear waves 
and the electric field are given by the system of equations (10), (11). After these have been found, we get the induced 
magnetic field from relation (6) and the equality rot,[u x HI = - H  div u 

4~z~H 0q) (12) 
h =  c~ Ot' " 

The results obtained show, first of all, that in the case in question the expansion waves and the induced magnetic 
field do not depend on the displacement current, since Eq. (8) does not contain the parameter s. The effect of the con- 
ductivity of the medium is manifested in the form of the dissipative term in Eq. (8), which is proportional to the deri- 
vative with respect to t ime of the expansion wave potential. As far as the shear wave s are Concerned, they are related 
with both the parameters o and ~. However, whereas, in general, the displacement current may be neglected, Eq. (11) 
for the shear waves assumes the same form as in the ordinary theory of elasticity (the same applies to the problems ex-  
amined [1]), and the potential of the electric field is 

1-- c Or" 

3. In order to investigate the process of propagation of magnetoelastic waves under the influence of an arbitrary 
system of body forces, we construct the corresponding Green's function, i: e . ,  we assume that an impulse of magnitude 
Q directed, for example, along the y axis is applied to the coordinate origin at t ime t = 0. Applying Laplace and 
Fourier integral transformations to gq. (8), putting 

f~ ~, P ) ~ - f  / ( x , y ,  t ) exp[ - -p t@i (az@~y)]  dtdxdy . 
0 ~ 0 0 - . . . . r  

(13) 

and assuming zero initial conditions, we find 

Qi,8 
~~ = (a z -k ~2) [(iV + 2G) (:t ~ @ ~)  -~- p (k 4- pp)] 

k = zbt2H2 
c2 ). (14) 

Then the unknown potential is given by the inversion formula 

~+i~ ~ 
o l -- 8a: a (L + 2C) cPtdp 

y - -  ~ o o  - - c o  - - o o  

~exp [-- i (a~ + ~y)l dctdB 
, (15) 

where 

p~ (L+2G l lh  

After introducing polar coordinates and using the integral representation of Bessel functions, we have 

v d- j oo co 
QY I eptdp t J~ (rR) 

= 4~2ir. (L + 2G) 2 R ~ "-F I* a 
7 + i c o  o 

- -  d , r  = 

The inner integral is evaluated (see, for example, [2], page 692): 

(16) 

~ J1 (rR) 1- -  ~rK1 (~r) 
�9 R. a @ ~ =  d R - -  DZr 
0 

Then, using the formula ([3], page 284) 

:t + t c o  
' I , ,  dp {0 ( t<r/a)  

2hi K1 (ttr) e it = (2pa ~ / kr) exp (--  kt / 2p) sh [(t 2 -  r~ / a~)l/2k/2p] 
v- - i co  

(t>r/a) ' 
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we find 

Qy I ~ ( t  - kt 2 r 

q) = ~QY ( l - exp -k t - -7 )  (t < a 
(17) 

We reduce the expression for the shear wave potent ia l  @ to the form: 

Y"t-lt~176 p~( k/pp ) Qx dp 'v 2 
�9 ~ - - - -  ~ e pt [t - -  vrKl (vr)] +r , = ~-p t + t + 4ga / sp 

�9 f - - ~ o o  

(in its real  form it  is represented by very complex integrals). 

(18) 

As k - "  0, when there is e i t he r  no magnet ic  f ield or the medium is nonconducting, expressions (17), (18) give the 
potentials  of the e las t ic  waves produced by a point source. 

Analysis of the results shows that with the above assumptions the e las t ic  potentials  ~ and 0 also contain both wave 
terms (with the usual propagation veloci t ies  a and b) and components corresponding to instantaneously propagating per-  

turbations (qual i ta t ively  analogous results were obtained in [1]). 
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