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Abstract: Based on the Y-shaped cavity frequency splitting method, an orthogonal polarized He-Ne la-
ser was designed and implemented. The structure and basic principle of the laser were introduced in
detail, and the transverse and longitudinal models, output powers, the ellipticity of output light and
frequency difference lock-in phenomenon and frequency difference tuning characteristics were experi-
mentally investigated. By changing the voltage of piezoelectric transducer applied to the common cavi-
ty mirror, the power tuning characteristics of S polarized and P polarized lights were observed and
summarized. Furthermore, the interaction mechanism of S polarized and P polarized lights as above-
mentioned was also analyzed. Compared with the traditional dual frequency lasers, the characters of
the laser, as well as its merits and demerits on the frequency difference stability were presented. Ex-

periments show that the maximum output power of the laser is about 235. 2 pW. By adjusting the
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voltage of the piezoelectric transducer in the P cavity, the frequency difference between the S polarized

and P polarized lights is linearly varied from 22 MHz to 1 018 MHz and lock-in frequency difference of

the laser is about 22 MHz.
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Orthogonal polarized He-Ne laser with Y-shaped cavity and experimental setup

PZT, fifi%i 8% M, &b i i th DR d L LR S S A
P PN R T O AR X R B AT ik A
AAE . TR0 3T S SO S B M 1Y
H R 5 L Y O R R an & 2, AT L F /N A
FRHLZI 0 1. 04 mAL i i UPR I KAE 2 235. 2
W X R B SR AR T L LA 29 R 3. 10 mA,

240,

220¢
200
180+
160t
140+

Output power/ pW

120+
100+

80

EI.S 4 4:5 ‘5 SI.S 6

25 3
Discharge current/mA

I TR E S GEEN A PSS

Fig. 2 Relation between output power and discharge

current

3.1.2 B EEX

FEFE B OB M2 5 m b B Ot
BE 0 LI A 15 OG5t o3 A1 an &) 3, P v ) S 2
S v ST £k R O B DG 8 2 AT e i i e AT
B LR O SR R



F OG5S, 55 Y R DR S fi 4R S0 O # SR AR RAR 2561

pstpacafiibih f TP A foef
0 500100 150200 250 3000 350 400 450 500 550 600 650 700 750 800

Radius fa.u.

3 i HhOE Y e 2 A
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