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Powerful iodine stabilized He-Ne laser as wavelength reference

Wang Jianbo, Yin Cong’, Shi Chunying, Wang Hanping, Cai Shan, Shu Hui
(National Institute of Metrology, Beijing 100013, China)

Abstract: In order to meet the requirement of high output power of the laser monochromatic light source in the
precision measurement, a high-power iodine stabilized He-Ne laser system with a fully enclosed, integrated
structure was developed. The principle of saturation spectral detection, the method of absorption peak recognition
and locking and the frequency stability of iodine stabilized laser were studied. Firstly, the basic principle of
detecting saturation absorption spectrum of iodine molecular using the three harmonic method was introduced,
and its mechanism of eliminating the power background was analyzed. Then, the stability of the integrated
resonant cavity in the iodine stabilized laser was demonstrated, and the effects of axial expansion and lateral
asymmetric deformation on the output power were discussed in detail. After that, the correspondence between the
profile of laser output power and the iodine molecular saturation absorption peaks was presented, the feasibility of
using the secondary harmonic signal to achieve absorption peak recognition was introduced, and the long-term
locking ability of high-stability resonant cavity was demonstrated. Finally, the wavelength stability and
reproducibility of high-power iodine stabilized He-Ne laser were analyzed. The experimental results showed that
the standard deviation for the frequency jitter of high-power iodine stabilized He-Ne laser was 33 kHz, the
stability at 1 000 s and the reproducibility in three months were 4.1x107" and 3.3 kHz (7.0x107'?), respectively.
Its absolute frequency was 3.0 kHz lower than the recommended value by the International Committee for
Weights and Measures (CIPM).
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Fig.l Schematic diagram of detecting saturation absorption spectro-

scopy by third harmonics method

1.2 HIIEMIIN He-Ne BLIz 41

7o T A LR A He-Ne SO i 25 K 18] 2 T 7w .
T B O I DR AR E M, WOLIE IR IE R A
2 M 2% ) 0 S DI A AR D TR B 4, R0 s B B 5
RS B 5 R K AR B BB AR W G 4, SRS
R ALy e i) 45 S TR R EDRG HTA.  FREARROL

i R, R O IR SOGHE 518 R AR
BT, — B AR S B, D — B A
Wk o A O M ik R 0 4280 0T 3 (P 24 0
A G e 0 B ), D/ T A S TR R IR 22T A
A R, RIS T 138 454 S I IR B RO AR 1

Output mirror Spacer Iodine cell PZT
/ N |

il “X.

E%[ »: I ' r

h \ EIN

\ \
Laser tube Cathode Class core

T
Angled plate HR mirror

P 2 @RI He-Ne HOLR EIE

Fig.2 Schematic of high output power iodine stabilized He-Ne laser
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Fig.3 Cavity length drift of iodine stabilized laser
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Fig.4 Output power drift of iodine stabilized laser
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Fig.5 Reproducibility of the output power of iodine stabilized laser

within two months
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