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This paper describes an iodine-stabilized He-Ne laser using commercially available semi-internal
mirror laser tube. Although the gain center of the laser used in the experiment shifted’ by 430
MHz from that.of He-2Ne laser which is usually used as iodine-stabilized laser, three saturated
absorption lines were detected. The frequency of the laser was locked to one of the three
absorption lines by dual servo-control system. One is the fast control loop by the PZT driven
mirror, and the other is the slow loop using the heater wound around the laser tube. The
frequency stability of 3X 1071 was estimated from the fluctuation width of the error signal

detected in the fast servo-control loop.
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Fig. 2 Power profiles of He-??Ne laser (upper

trace) and of semi-internal mirror type He-Ne
laser (lower trace). 210 MHz/div.
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Fig. 3 Frequency deviation width of the ex-
ternal mirror FM modulator as a function of
peak-to-peak PZT voltage.
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Fig. 1 Schematic structure of semi-internal mirror type He-Ne laser

used in the experiment.
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Fig. 4 Frequency characteristic of external
mirror FM modulator.
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Fig. 5 Experimental apparatus for the detec-
tion of third derivative signal of ¥l saturated
absorption line. CR: chart recorder, CRT : os-
cilloscope, F: 633nm interference filter, HM:
half mirror, LA : lock-in amplifier, OSA : optical
spectrum analyzer, OSC : oscillator, PCC: Peltier
cooler controller, PD : photodiode.
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Fig. 6 Third (a) and first (b) derivative
signal of 633nm He-Ne laser with I absorp-
tion cell during frequency sweep.
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Fig. 7 Tuning characteristics of power profile
(upper trace) and of third derivative signal of
absorption line (lower trace). 180 MHz/div.
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Fig. 8 Schematic diagram of proto-type iodine stabilized laser (a) and of
improved iodine stabilized laser system (b).
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Fig. 9 Frequency stabilization by the use of
apparatus shown in Fig. 8 (a). (a) Third
derivative signal from the lock-in amplifier. (b)
Change of PZT voltage.
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Fig. 10 Frequency stabilization by the improv-
ed iodine stabilized laser shown in Fig.8 (b).

(a) Third derivative signal from the lock-in

amplifier. (b) Change of PZT voltage.
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