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Quantum Dynamics of an Anharmonic Oscillator in a
Continuous Dissipative Environment

Mohsen Daei Mohammad?!, Mohammad Nili Ahmadabadi?

Abstract:

n this research, we investigate the motion of an anharmonic oscillator in a continuous

I dissipative environment. In the first part, using the Euler-Lagrange equations, we derive

the equations of motion for an anharmonic oscillator. Then, for a specific coupling which

essentially represents velocity-proportional damping, we examine the temporal variations
of the amplitude of the anharmonic oscillator and the amplitudes of the environmental oscillators.
Subsequently, we study the equations of motion for the case where nonlinear terms are absent and a
damped harmonic oscillator interacts with a continuum environment. In this case, for three different
scenarios under damping, critical damping, and overdamping we analyze the temporal changes in
the amplitude of the anharmonic oscillator and the amplitudes of the environmental oscillators. We
then proceed to quantize the system in the Heisenberg picture using canonical commutation
relations at equal times and obtain the Heisenberg equations of motion. Finally, we examine the
graphs of the position coordinates of the anharmonic oscillator and the environmental oscillators.
Keywords: Damped anharmonic oscillator, Continuum environment, Hamiltonian quantization,
Velocity-proportional damping.
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