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Output power estimation for self-stabilized frequency He- Ne laser

Li Shangyt, Zhang Shengfu
(Beijing Scientific Instrument Factory, Beijing, 100011)

Abstract: Estimation of output power for high output power single frequency He Ne laser of self
stabilized frequency & introduced. The theory estimation results of output power much approximate to
measurement data. Two series of single and selfstabilization frequency high output power external cavity
He Ne laser are obtained with inhomogeneous longitudinal magnetic fields and high gas pressure. With
the discharge tube of one meter (cavity length 1140mm) and 1. 8 meters length (cavity length
1800mm) the output power are 18~ 24mW and 40~ 52mW respedct ively!'™ ') The coherence lengt h of
these lasers exceeds 14 meters. Whithout any external frequency stabilization method the instability of
the single frequency are 6.175% 10° 2(TK10s), 3.38x 10" ?(T<1s) for one meter laser, and 2x 10 ®
(T<10s),1.1x 1078 T<1s) for 1. rs by mult+ measurements of the beat frequency betw een the
single He-Ne laser and an iodine stabilized He Ne laser.
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Table I R (z) valuesat x= 0w (z) v 100MHz - 100MHz
e e b e xe b ’ A= QTP = 933 30pa X P> @ 133.30P2 P T
y R,(z) ¥ R,(z) 667Pa 5 AVL: ae pP= SOOMHZ, .
0.00 1.0000 1.50 0.321585 Ru(0+ iAVL T
0.10 0.896457 1.60 0.305953 B i+ 2. ! AVp (1
- I AV, 21
0.20 0.809020 1.70 0.291663
Ru(0+ iy 2 i+ 575
0.30 0.734599 1.80 0.278560 D s
0.40 0.670788 1.90 0.266509 , AVb= AVise= 600MHz, ,
0.50 0.615690 2.00 0.255396 600MHz !
0.60 0.567850 2.10 0.245119 AVo= 600M Haz 1./l 0.1.2.3. 4. 5.
0.70 0.525930 2.20 0.235593 8 y
0.80 0.489101 2.30 0.226742 1, ’ 2( MW=
0.90 0.456532 2.40 0.218499 500MHz )
1.00 0.427584 2.50 0.210806 2 ‘
1.10 0.401730 2.60 0.203613 (
6 o
1.20 0.378537 2.70 0. 196874 1) sk Avy = 500MHz
1.30 0.357643 2.80 0. 190549 <4
2.90 0. 184608 G, s
1.40 0.338744 3.00 0.179001 = 3!
G wh, iped=3.9% Ir
[ 12] 0 S p— -
133.32(mm* Pa)' “, d= 2. 80mm ( 1. 8m 123 45 67 8 B
)’ P = 3.9x133.32/ d = 186(Pd)’ Fig. 1  The excitation parameter B of different
[12] 365 p = 186Pa AL/ 2= 1,/1,values for AVp,= 600MHz, AV,=
120MHz AVi = 240MHz @ , AVh= 500M Hz
1600MHZ ", AVL= 240MHz, AVb= 1600MH 7 (2) ", 1
Rw 0 A‘/L
m= i(V w 155,
G Gi(VW)Rw(0+ N JIn2)
= Gl W) x0.87 (2)
Gm ) Guh . AW.= 500MHz, AVu= AVh=
600MH z, (2 I Rv , :Gu= G?(Vo) x0.525, ,
Table 2 The excitation parameter B volues for G uh G(L)( \,{)) x 0.525
different normalized laser intensity 7,/ 1 G = GO( VO) x 0.87 = 0. 60

(at AV,= 600MHz, AV, = 500MH 2)

Gw=3%x10" Y d, <. Gun= 3% 10 *+(1/d) x 0.

1,71, 0 1 2 3 4 5
60
B 1 2.4 3.8 5.19 6.36 7.94
B8 :
B= 2Gml/(a+ T)= 2x3x 10*x (1800/2.8) x 0.60/(0.018+ 0.03) = 4. 82
1 , B=4.82 ,I+/1= 2.8
[12] 366 667Pa (2
2, 667Pa , I.= 0W/cm’= 500mW/ mm>, A= (V5)(d/2)*

= (W5)(2.8/4)%= 1.23,T= 0.03; B=4.8 ,I./1.=2.38 I[,=28xI; p=
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Im He-Ne , ped=3.9x133.32
(Pa* mm), d= 2. 24mm, p=3.9x Fig.2 I, as afundionof gas pressure p in He Ne lser (the
133.32/ d = 232Pa, [ 12] 3 solid curve is experimental measurements''?, the
65 AVp/ 2= 128M Hz, AVi= 256MHz, dashed curve & extension of the solid airve)
A AVb= 1600MHZ ¥,
Av, =55 )
vy = 550MHz(mW ) G = G?(Vo) Ru[0+ i( AVL/ AWD) ’_ln2]
6 3
sk = G W) Re[0+ (256/ 1600) J1n2]
= 4t = 6% W) x0.88
= ;- Im
ik 733Pa, AWh= 600MH z( 1. 8m
0 'y N P " Py 2 " ’h P 9
1 23 4 56 7 8 B 600MH 2) ’
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Fig. 3 The excitation parameter B volues of different

I, /1, values for AV;= 600M Hz, AVL@MHZ s Im

733Pa, AV. = a s p = able 3 The exciation parameter B volues for different normalized
( 100MHz/ 133 32Pa) x 733Pa laser intensity /. /I (at AVy= 600MHz, AV,= 550MH z)
= 550MHz ~ AVW= 600MH, 2/h ©° t 2 3 4 5 6
( ) 1./ 8 1 2.28 3.76 5.09 6. 68 7.72 8.82
+ s
0,1,2,3,4,56 (1) | 3
3 (3
AVo= 600MHz, AVi= 550MHz  (2) 1,

Gun= G Vo)Ru[ 0+ i(AM/ AW) JIn2] = G W) x 0.49
Gu= G V) x 0. 88, \
m. (L) v '4
Cun _ Gi(%) X099 5 2 G x0.56

G~ GY V) x0.88 "

p 2Cmnl_ 2x3x 10" *x (110/2.32) x0.56_ ,
AR T A 0.018+ 0.025 -
3 :B=3.7 1. /1=1.91,=1.%1.9, 2 733Pa |, I.
= 580mW/mm?, T= 0.025, A= (T/5)(d/2)*= (1/5) x 3.1415 x (2. 32%/4)= 0. 84mm?, P=
ATI, = 0.84x%0.025% 1.9 x 580= 23. 14mW, 24mW
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Development of phote-refractive phase conjugation techniques

Hou Chunfeng, Sun Xiudong, Zhou Zhongxiang, Li Yan, Jiang Yongyuan, Liu Bingsheng
( Department of A pplied Physics, Harbin Institute of Technology, Harbin, 150001)

Abstract: T his paper gives a brief introduction of the situation of researches on photorefractive
phase conjugation techniques, pays particular attention to introduce t he progress of the researches on self

pumped phase conjugator and mutually pumped phase conjugator, and explains thier structures and

mechanisms.

Key words: photorefractive crystals phase conjugation self-pumped phase conjugator mutually
pumped phase conjugator
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