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We examine the electromagnetic disturbance created by a linearly expanding, ideally conducting cylinder
in an external uniform magnetic field with account for effects of order v/c (v is the boundary velocity).

The problem of uniform magnetic field compression in a contracting cylindrical cavity with ideally
conducting walls with radius decreasing linearly with time was solved in [1]. As far as we know the
corresponding external problem has not been investigated.

In the problem of the expansion of an ideally conducting cylinder with linearly increasing radius a(t) = vt in an
external constant uniform magnetic field parallel to the cylinder axis, the components Hy(r,t) = H and E(p(r, ty = -E
are nonzero and satisfy the equations
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(we have used the r, z cylindrical coordinate system with z-axis along the cylinder axis) and the initial conditions
H(r, 0) = H,, E(r0=0 (3)
The following boundary condition must be satisfied on the moving surface of the cylinder [2]:
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We seek the solution of the problem (1)—(4) in the region {a(t) < r < «, t = 0}, regular at infinity and satisfying
the radiation principle.

The solutions must havethe form of an expanding wave; therefore, it is convenient to convert to the variables
p and 7:

p=r T'=t—r/c (5)
in which Egs. (1) and (2) take the form
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We can formulate the problem for only the function H or for only E. Then inthe problem of the magnetic field H
there are three independent similarity criteria:

H/{Hy,B=v/c, vi/p

and on the basis of the pi~theorem [3] we have the relations
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In the case in question f = const; then we seek the functions H and E in the form

H=H, D (2}, E=H ¥ (z), z=05/p (7)
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Substituting (7) into (6), we obtain
(z+ B @ = —pY’, ¥ — (4P ¥ = pao’ (8)
(the prime denotes differentiation with respect to x), having the solutions

V)= A Va®+ 2Be (A= const)
D@)=—BAW 2V 2Bz +2(=+B)]+ B (B = const)

Substituting the last relations into (7), returning to the original variables r and t, and determining the constants
A and B from the initial (3) and boundary {4) conditions, we obtain

forvt=r =<ct
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E(r, t)=— HoF (8) [(?ﬁ)z + 25( ot —Br ﬂt/,
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FE={VI—F—pm2d+ Vi—)}"
forr>ct

H=Hy, E=0
We can see by direct substitution that these formulas yield the solution of the problem (1)—(4).

These results may be useful in evaluating the diamagnetic disturbances accompanying the expansion of a lightning
discharge column, the decay of wakes of bodies traveling at high speed in the atmosphere in the Earth's magnetic field,
and also in other processes of an explosive nature with cylindrical symmetry in an external magnetic field.
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