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Path Integral for an Harmonic Oscillator in the Presence of Constant Force
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Abstract
In this paper we apply Feynman path integral method to quantum mechanical system of an harmonic oscillator
in the presence of constant force f where the Lagrangian is in the form . We find that the propagator can be written in

an analytical form,
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where T = t -t,. From the propagator, the possible energy levels and the wave functions are derived. We obtain the

energy level :
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However, for the wave functions we display them only in the case of ground state up to the second exited states. We
find that

o) = (22)" exp| ~gex’ + Lx— L],
09 =(22)" (3 51,0

ITI(J)
and

v ()= (30 X7 — X + 20— 1)y, (%)

When the constant force f approaches zero, the system of interest corresponds to the case f —» 0 the wave functions

reduce to the wave functions of an harmonic oscillator.
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