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Time spectrum characteristics of g'"’( T) of double frequency Zeemen
He- Ne laser and its applications

Pu Zhaoming Yin Jianping, Gao Weijian
( Department of Physics, Nanjing Medical University) (Department of Physics, Suzhou U niversity)

Abstract: In terms of the typical structure in frequency spectrum of Zeemen He Ne laser, a time-
spectrum formula g'" (T) (the degree of first order temporal coherence) of the double frequency Zeemen
laser is derived, considering of the longitudinal mode frequency drift. T hese research results show that:
(1) because of the effect of line width, the time coherence g“)(T) has the variation of period To=
1/ AVqy, (2) the variation of time spectrum of g'" (T) is relative to frequency drift of double frequency
mode; (3) the time spectrum characteristics ofg( I)( T) can be used in the measurements of the laser pa-
rameters or the frequency stabilization of the double frequency lasers.
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Fig. 1 Frequency spectrum structure of the double
frequency Zeemen He Ne laser TEMoo
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W (V)= [81(V)gn(V= Y%r)+ & Vign(V- Vi)] X gu(V) (1)
, §i(V)= 6§ V= Ver+ (AVelR— AVIR)/2+ AV(t) (2)
S(V)= & V= Vo= (AVar— AVir)/2+ AV(1)
VoLk= VoL— Ver = 2g( WsH/h)
AVig= Vi - V= In2/T 4gWH/h ( AV, AVh) (3)
AV= c(a+ T)/(27L)
g( V)= (12 /[ V4 ( ul2)?]) (4)
gn( V= Var)r=  In2/T(2/ AVp)exp — In2 (V- Var)/ AW °
g , 632.8nm ,g= 1.3, K JH , h
, AV, , C , L , T
Wiener- Kintchine
g"(y=¢"(1/6"(0) (5)
¢V (v= [ wive- jamvgav (6)
, He-Ne g(l)(T)
g™ (T 1) 1= exp(— aT) | In?(t)+ In*(t)+ 2121(t)I22(t) cos( 2TAVRT) | V2 (7)
CA2a(t)  In(1) ,
I(t)= exp — (/467 AVek— AMr+ 2AV(¢)]" I(t) (8)
Ina(t)= exp — (TC/467)[ AVar — AVR— 2AV(¢)]” I(t)
a= T8AVy b= TAW/(2 In2) (9)
To= 1/ AVIR , T= mT, (m+ 1/2) T (7)
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1 g™ (0, mT) 1= exp(- maTy) (10)

L g™t (m+ 1/2) W] 1= exp/[- (m+ 1/2)aT] | In(t) - I22(t) | (11)
M0, aT<l

I ¢V (0, mT) 1= 1 (12)

| g“)[t,(m+ 1/2) To]l I=1 1i(t)= Io(e) V /1 Ti(e)+ Io(t) | (13)

, I1(1) = Toexp — (/463 [ AVir— AVig+ 2AV(1)]? (14)

I2(1) = Toexp — (1463 [ AVig— AVig+ 24V 1) ]>
k(t)= 11(t)/I2(1)

k(t) = exp (20/b6)[ AVelk = AR+ AV(t)] (15)
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Fig.2 Time-spectrum characteristics of g'V(T) in the
double frequency Zeemen He-Ne laser

a—time spectum curves of gV (T) 0.4MHz T
b—relation of gV (T) to time delay T
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Fig.3 Frequency tuning feature curves of gV (T) in a double

frequency Zeemen He Ne laser
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A interferometer for absolute distance measurement using diode laser
with currentinduced frequency modulation

Wu Yongjun, Li Dacheng

(Dept. of Precsion Instruments, Tsinghua University)

Abstract: The principle of absolute distance measurement using a diode laser with current— induced
frequency modulation is presented. The configuration of the interferometer is described. The experimen-
tal results show that the measurable range of the interferometer is 0.3 to 1. 5Smeter with accuracy of 0. 1
to 0.3mm.

Key words: absolute measurement interferometer frequency modulation diode laser

, , (< 10kHz)
[1]

) " 1.5m

6 , , . ,1984; 4(9) : 808

7 , , et al. ,1984; 4(5): 398
8 , , . , 1988, 9(4): 215

9 , . ,1991; 18(4):251

10 . ,1989; 16( 10) : 621

. ,1955 10 .

: 19950510 : 1995 10-15




