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Abstract
The collective excitations of a one-dimensional superfluid Fermi gas in an anharmonic trap are investigated. By using the varia-
tional approach, the frequency shifts about the dipole mode of the center-of-mass variations and the breathing mode of width variations
are derived. It is found that the frequency shift in a unitary region is more significant. Under the excitations of different driving ampli-
tudes, the two low-energy modes are coupled due to the contribution of the quartic item, and the quantum beating phenomenon comes
into being. The frequency of beating increases with the driving amplitude. The dynamics of the width exhibits complex characteristics,
especially, in the unitary region.

Keywords: superfluid Fermi gas, anharmonic potential, collective excitations
PACS: 03.75.Kk, 03.75.Lm, 03.75.Ss

* Project supported by the National Natural Science Foundation of China (Grant Nos. 10774120, 10975114), the Natural Science Foundation of
Gansu Province, China (Grant No. 1010RJZA012), and the Greation of Science and Technology of Northwest Normal University, China (Grant
No. NWNU-KJICXGC-03-48).

1 E-mail: xuejk@nwnu.edu.cn

010301-6



