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Application of deformation relations in solving nonlinear
Klein-Gordon field models

JIA Man
(' School of Physical Science and Technology, Ningbo University, Ningbo 315211, China)

Abstract: The nonlinear Klein-Gordon equations play an important role in field theory and are usually
considered non-integrable. Based on the common characters of the known soliton solutions and periodic
solutions to the intergrable equations in field theory, deformation mapping method is constructed to find the new
exact solutions of the non-intergrable equations. Deformation mapping method connects some important exact
solutions of a nonlinear system to those of the other nonlinear systems, thus the new type solutions of those
systems can be found, such as the conoidal periodic-periodic interaction waves and periodic-solitary interaction
waves. The mapping relations also connect different exact solutions of a system so that new exact solutions to the
same system are constructed. By transforming the old solutions to the new solutions of the same system, the
deformation mapping relations become the Bicklund transformations of the system.

Key words: deformation relations; nonlinear Klein-Gordon equation; ¢* field model; @° equation; Bicklund
transformation; nonlinear superpositions
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