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INVESTIGATION OF NON-LINEAR SCHRODINGER
- EQUATION SOLITON SOLUTION

Sur Yraiv ~ He Yin
(Institute of Atomic Energy, Academia Sinica)

ABSTRACT

Packet-like soliton solution of the non-linear Schrédinger’s equation has been in-
vestigated. We found that a state of a free particle can possibly be described by this
soliton solution, with the quantum property and the classical property of a particle
as its limiting cases. A set of biorthogonal eigen-functions of non-hermitian opera-
tor, which can be used in the pertubation expansion, has been found. We discovered
that the discrete eigenvalue mode corresponds to the ‘‘classical’’ motion of a particle,
and the continuous eigenvalue modes correspond to the ‘‘quantum’ motion. We
suggested that the parameter w describing the state of a system can be used to idemtify
whether the system is ‘‘quantum’’ or ‘‘classical’’,



