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(DWe consider the quantum theory of a nonlinear electromagnetic field
coupled to a bosonic field. There are no ultraviolet divergences appeared in the usual theory of
the electromagnetic field coupled to a bosonic field. We show that the propagator of the scalar
field has a strong damping property in spacial infinity. (2)We consider a system in which the
monochromatic light and the infinite component spin touched to a heat bath. The time evolution of
the density matrix is shown to be completely positive. It was also shown that synchronization
phenomena appear. (3)The algebra of the operators acting on the density matrices of any boson system

as well as any fermion system with two-body interaction has been shown to have the structure of an
affine transformation group. (4)We have shown that the time evolutions of the density matrix of the
general two-body interacting boson systems have the property of completely positive snd trace

preserving.
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