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-- “Gertsenstein effect” (M.E. Gertsentein 1961)
-- mutual transformation of waves (GA & Sibgatullin 1974)

-- the symmetric Kasner space-time as a background for waves
-- travelling electromagnetic waves of arbitrary amplitudes

-- gravitational and electromagnetic solitons

-- collision of solitons with travelling waves



Einstein - Maxwell equations



(small amplitudes -- linear approximation):
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Einstein - Maxwell equations Complex Ernst potentials
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Inverse scattering approach to Einstein - Maxwell fields ”

Dynamical equations U((¢,n), V(E,n)
3?7U+85V+[g’_‘:7]:0 U.U=iU, TrU=i
8yU — 8V = 0 V.V=4iV, TrV=ig

Associated spectral problem V=W nw)
2i(w —€)0:¥ =U(E,n) T U-U=iU trU=3;

{Qi(w—n)anlIle(f,n)lIl | V.V=iV trvV=j

Matrix integral K (w)
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Space-time:

Solution of the spectral problem:
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Gravitational and electromagnetic soliton waves
on the symmetric Kasner background
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One-soliton solution on the symmetric Kazner background
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Plane electromagnetic waves on the symmetric Kazner background "
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Solutions of the linear system for a travelling electromagnetic wave
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Nonlinear interaction of gravitational and electromagnetic solitons
with a non-soliton electromagnetic wave of arbitrary profile ¥

Solution parameters: {+is, ¢, d and  ¢(u)
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Evolution of the soliton parameters:
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Collision of electromagnetic soliton with non-soliton
electromagnetic wave

. Ay=p(t—x)+A(t,X)
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Collision of vacuum soliton with travelling electromagnetic wave
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