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100 years of  General Relativity

Как этот мир велик в лучах рабочей лампы,

А в памяти очах как бесконечно мал…
(Ш.Бодлер,  пер. М.Цветаевой)
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Collision of gravitational and electromagnetic solitons with 

strong electromagnetic waves of arbitrary amplitudes and profiles 

in the expanding background space-time

Nonlinear waves in the expanding universe (exact solutions):

-- “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

Gravitational and electromagnetic waves in (linear approximation)
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Gravitational and electromagnetic waves in external fields

Gertsenstein M.E.  (1961): 

(small amplitudes -- linear approximation): 

Sibgatullin N.R. 

& GA  (1974): 
HH

G-wave EH-wave

GA  (1976): 
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Gravitational and electromagnetic  soliton waves 

on the symmetric Kasner background
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Nonlinear interaction of gravitational and electromagnetic solitons

with a non-soliton electromagnetic wave of arbitrary profile

GA,  Physical Review D  (2016)1)
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Collision of electromagnetic soliton with non-soliton

electromagnetic wave



Collision of vacuum soliton with travelling electromagnetic wave




