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Frequency stabilization of a He-Ne gas laser by controlling
refractive index of laser plasma

Xie Yi, [Wu Yisun|
(Optical Fiber Commun. Lab., Beijing University of Posts and Telecommun, Beijing)
Zhang Xiagoping, Li Zefen
(National Institute of Metrology, Beijing)

Abstract: This paper describes & new way to stabilize the frequeney of a Zeeman He-Ne
gas laser. The laser frequeney is stabilized by eoniroiling the refractive index of the laser
plasma. It dose not need & gas laser tube with a piozoeleetric ceramic (PZT) made by speeial
teehnology. As the phase-locking technolegy is used in the laser servo system, the self-beat
frequency is a constant and the frequency stabilily is better than 2.2x 10~ (averaging time
=10 see.). The long term frequeney flueiuation never exceeded 2x 10~% during two months.
The frequemey of the locked point e2n be adjusted continuously in the range of over 200
MHz.
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1—magnetic field power supply; 2—photoslectria

receiver and amplifier; 3—reshaping: 4—fre-
quency dimiding; 5, 7—phase discriminator;
6—filter; B8—peak voliage sustaining; 9—
voltage comparator; 10—tiemperature servo-

Fig. 1 Schematic curve of self-beat fre-
quency of longitudinal Zeeman laser
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Fig. 3 Frequeey stability results
expressed by Allan varianee
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