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Abstract: In original quantum mechanics the Schrédinger equation is, in essence, a wave equation, where the
microscopic particles depicted have only a wave feature, and not a corpuscle nature. These descriptors do not
agree with both the Broglie relation of wave-corpuscle duality, and with also experimental results and the tra-
ditional knowledge of particle concept. Meanwhile, the theory gives only some approximate solutions. Thus a
series of contradictory representations and problems occur in quantum mechanics, which have resulted in
durative disputations focused on the area of physics and have not led to any united conclusions until now. The
only way to solve these problems and difficulties is to develop the quantum mechanics. We investigate in de-
tail wave-corpuscle duality of microscopic particles described by a nonlinear Schrédinger equation in nonli-
near quantum systems. Concretely speaking, we here study the properties of the solution of the nonlinear
Schrédinger equation, the stability of microscopic particles, invariance and conservation laws of motion of
particles, the Hamiltonian principle of particle motion and corresponding Lagrangian and Hamilton equations,
the classical rule of microscopic particle motion, and so on. Studied results show that the solution of the non-
linear Schrédinger equation depicting microscopic particles is a soliton and have a wave-corpuscle duality,
microscopic particles have always a mass center and possess determinant positions, sizes, mass, momentum,
energy and form, their mass, momentum and energy satisfy corresponding conservation laws, their dynamic
states can be described by both nonlinear Schrodinger equation and classical Lagrangian and Hamilton equations,
their motions obey the classical Newton-type law of motion. These properties indicate that the microscopic
particles described by a nonlinear Schrodinger equation have a corpuscle nature. However, the solutions of
dynamic equation are some solitary waves which are accompanied by a carrier wave to propagate in
space-time, and possess certain frequency and wave speed. Thus microscopic particles described by nonlinear
quantum mechanics have also wave feature. Then we can affirm that the microscopic particles depicted by a
nonlinear Schrodinger equation have a perfect wave-corpuscle duality, which are in essence different from
those in linear quantum mechanics. Based on these results we can establish a new nonlinear quantum me-
chanics, which can solve these difficulties and problems disputed for about a century in linear quantum me-
chanics.
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