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Two-frequency laser has wide uses in new laser interferometer. The study of Zeeman
effect and mode competition effect for that laser is much important in practice as well
as in theory, but it has not been reported up to now. In this paper, we have studied
these problems both theoretically and experimentally. At first, we have calculated the
anomalous Zeeman splitting of Ne atom. The results show that, Lande g-factors are
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where J, K, S, Jo, I, Sg, L are corresponding angular momentum quantum number in
Racah model. The left — and right handed circular polarized light produced by Zeeman
splitting individually consist of three spectral lines, whose strength is not the same. Their
frequency displacements are:
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where w; is Bohr magneton, h is Planck constant, H is magnetic field, “+” and “—
show two circular polarization separately.

Calculating results also show that, Zeeman splitting will influence upon Lamb dip
in left-and right — handed light: when mode competition is not considered, Lamb dip
still appear for uniform magnetic field whose strength is lower than 500 Gausses; Lamb
dip will not appear for nonuniform magnet (e.g. permanent magnet).

Moreover, we have studied the mode competition with Lamb’s theory of the polymode
laser. The results show that, in two-frequency laser, when magentic field stregnth is
lower than 350 Gausses and the frequency separation of the longitudinal modes is dv=
1000 MH;, Lamb dip in left — and right handed circular polarized light can appear
only in a few special conditions, that is, magnetic field strength is lower than 70 Gausses
and is equal to 310 Gausses. While the “magnetic dip”, which is produced by mode
competition, will appear in most conditions. The magnetic dip makes power tuning curve
form two peaks which are not symmetric and are different in magnitude and shape for
different magnetic field strength when the frequency separatlon of the longitudinal modes
is kept constant.

We have made experiments with the magnetic field strength from O to 350 Gausses.
The results of experiment are in accordance with our theortical analysis.
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