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Frequency Control of a Laser Using the Cross-Over Resonance

KAMISHIKIRYO, Shizuka
Kurohama-Nishi Primary School
OHMUKAI, Ryuzo
Faculty of Education, Saitama University
HYODO, Masaharu
National Institute of Information and Communications Technology
KONDO, Hitoshi
Faculty of Education, Saitama University

Abstract
We used a novel approach to stabilize the 780-nm laser frequency by using the cross-over resonance of Rb
atoms. The signal intensity of the cross-over resonance is generally larger than that of the resonance
between atomic energy levels. Therefore, laser frequency control using the cross-over resonance is
expected to achieve better stabilization and a wider tuning range, compared with the conventional one. The
observed cross-over signal obtained from the saturation absorption spectrum has a line width of 12 MHz,
which is attributed to the natural line width of atomic transition and the residual Doppler broadening due to
the misalignment of the counter-propagating laser beams. As a result of our frequency control, the stability
was improved to approximately 0.4 MHz for 100 s, though the free-running laser drifted almost 54 MHz.
The resultant laser is applicable as a light source to be used in the high-resolution spectroscopy of Rb atoms.

Key Words : laser, saturation spectroscopy, cross-over resonance, frequency stabilization, rubidium
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