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The sojourn time of the inverted 2D harmonic oscillators under
a constant perpendicular magnetic field

GUO Wei, CHEN Yin, PAN Xiaoyin"
(' School of Physical Science and Technology, Ningbo University, Ningbo 315211, China )

Abstract: The calculation of sojourn time is a fundamental problem in quantum mechanics. In this paper, we
study the magnetic effects on the sojourn time of the two-dimensional (2D) charged inverted harmonic oscillator
under a constant perpendicular magnetic field. We obtain the time evolution of a Gaussian wave-packet initially
centered at the origin by employing the Feynman path integral approach, followed by acquiring the integral
expression for the sojourn time. Consequently, the magnetic effect on the sojourn time for the Gaussian
wave-packets with different values of the initial width are discussed. It is shown that the sojourn time works as a
function of the strength of the magnetic field increase. However, when the strength of the magnetic field is so
large that the Larmor frequency @, passes over the inverted harmonic oscillator frequency @, , the sojourn time
becomes infinity. This finding is quite different from the 3D case in which it remains an increasing function.

Key words: sojourn time; inverted harmonic oscillator; path integral; magnetic field
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