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BEHAVIORAL DIFFERENCES OF A TIME-DEPENDENT
HARMONIC OSCILLATOR IN COMMUTATIVE SPACE

AND NONCOMMUTATIVE PHASE SPACE
H. Sobhani 1, H.Hassanabadi

Shahrood University of Technology, Shahrood, Iran

Behavioral differences of time-dependent harmonic oscillator in commutative space and noncom-
mutative phase space have been investigated. The considered harmonic oscillator has a time-dependent
angular frequency and mass which are functions of time. First, the time-dependent harmonic oscillator
is studied in commutative space, then similar calculation is done for considered harmonic oscillator in
noncommutative phase space. Method of LewisÄRiesenfeld dynamical invariant has been employed.

ˆ¸¸²¥¤μ¢ ´Ò · §²¨Î¨Ö ¢ ¶μ¢¥¤¥´¨¨ § ¢¨¸ÖÐ¥£μ μÉ ¢·¥³¥´¨ £ ·³μ´¨Î¥¸±μ£μ μ¸Í¨²²ÖÉμ·  ¢ ±μ³-
³ÊÉ É¨¢´μ³ ¶·μ¸É· ´¸É¢¥ ¨ ´¥±μ³³ÊÉ É¨¢´μ³ Ë §μ¢μ³ ¶·μ¸É· ´¸É¢¥. � ¸¸³ É·¨¢ ¥³Ò° £ ·³μ´¨Î¥-
¸±¨° μ¸Í¨²²ÖÉμ· ¨³¥¥É § ¢¨¸ÖÐÊÕ μÉ ¢·¥³¥´¨ Ê£²μ¢ÊÕ Î ¸ÉμÉÊ ¨ ³ ¸¸Ê, ±μÉμ·Ò¥ Ö¢²ÖÕÉ¸Ö ËÊ´±-
Í¨Ö³¨ ¢·¥³¥´¨. ‘´ Î ²  § ¢¨¸ÖÐ¨° μÉ ¢·¥³¥´¨ £ ·³μ´¨Î¥¸±¨° μ¸Í¨²²ÖÉμ· ¨§ÊÎ ¥É¸Ö ¢ ±μ³³ÊÉ -
É¨¢´μ³ ¶·μ¸É· ´¸É¢¥,   § É¥³  ´ ²μ£¨Î´Ò¥ · ¸Î¥ÉÒ ¢Ò¶μ²´ÖÕÉ¸Ö ¤²Ö · ¸¸³ É·¨¢ ¥³μ£μ £ ·³μ´¨-
Î¥¸±μ£μ μ¸Í¨²²ÖÉμ·  ¢ ´¥±μ³³ÊÉ É¨¢´μ³ Ë §μ¢μ³ ¶·μ¸É· ´¸É¢¥. ‚ ¸É ÉÓ¥ ¶·¨³¥´¥´ ³¥Éμ¤ ¤¨´ ³¨-
Î¥¸±¨Ì ¨´¢ ·¨ ´Éμ¢ ‹ÓÕ¨¸ Ä�¨§¥´Ë¥²Ó¤ .
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