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Theoretical analysis of the laser power tuning property

Han Yanmei, Zhang Shulian, Li Yan, Li Kelan

(The State Lab. for Precision M easurement Technology and Instruments,

Dept. of Precision Instruments, Tsinghua University, Beijing, 100084)

Abstract: The following experiment phenomenon has been reported before: the power varying trend
of e-light and e-light are opposite to each other with the laser cavity tuned, no matter what kind of Ne
(N or the mixture of Ne?® and N¢?) is used and how much the mode split is. Now based on the theory
of three level perturbation, the phenomenon is analyzed with the self consistent equations and the mutual
gain saturation effect of “the single pai@od&” of the frequency splitting standing w ave He- N e lasers.

Key words: self consistent equat mutual gain saturation effect polarization index

2. GCP GCP "
GCP s
3. GCP Ra Ra GCP
(8)
1 Azushima A, Kishi T, M iyagawa M. J JST P, 1984; 25(284) : 765
2 Adachi M, Inari T, Kamei M. Trans of Soc of Instrument & Control Engineers, 1984; 20( 6) : 536
3 Kurita M. J JST P, 1985; 26( 295) : 869
4  Kurita M. Advances in x-Ray Analysis, 1988;31: 277
5 Kurita M. NDT International, 1987; 20( 5) : 277
6 Kurita M. Advances in xRay Analysis, 1989; 32: 377
7 Kurita M, Thara I, Ono N. Advances in x-Ray Analyss, 1989; 32: 459
% % %
, ,1962 12 s

: 1996-10-28 :199704-19



212 1998 8

s Ne Ne , )
,0 e ( » 21 2
“ "
)
, “ ( )
: (24LY/C)(1/11)= (a1— Bily— 01212) (1)
(2{LY/ C)(1/12) = (- Bala— 6ily) (2)
,(L) 1 T , (24L Y/
C)(1/1)
ap, a2; By, By 012, O

Vi , , &
&= (Vi- vO)/@zn), = (Ve W)/(ku/27)

&= (&+ &)/2 N= Yo/(ku) (3)
W ) U ( )
k=2 A ku 1/e s
0. 6328Hm  ku/ (27 =1000MHz; Yo
. ;0 ,
A= 0.6328Um Yo/ (27) = (57p + 10)MHz (4)
> D Torr , , p = 3Torr , A=
0. 6328Um n=0.2
exp(- §? :
n g(g= W/ (MW+ &Y
, ( Plasma dispersion function)
Z(& M) = i/(N W)~ J_ Lexp(- YOI+ iy + &/ ey + &dy (5)
: Uy+ & = /[P (& y)7] (6)

r]- P ’ ’ rlv



22 4 213

Zi(§) = Z(& M)

Z.(8 =7Z(& ")
a , P E
ar= 2gZi(&) - 1= 26(&)- v 7
W= 282:(&%)- o= 26(&)- W
&= Gol Zi(0),Zi(0) =Zi(0, )
B 0 , P E
Bi= 2g/7Zi(&)- W, (&1)]
. | (8)
2= 28/ Zi(&) - V()]
0= 0= 2g° (&) *[Zi(&n) - (WE2) Z(&n)] (9)
> I, I_ B
i Vi (2W%- V) , V= ¢(Vi- W) /W%
V= - c(Vi- W) /W v )
) s Vi= W ,
PV Lamb (P )
) Vi A% Vo , Vi= W
- 2V2 B D) ) Vl ‘é
(1),(2) ,0e 0n ( )
) Vi 1/ 1 1> ) ’
. (9 U&n) = W/ (M4 &)
0. 260, A EE— U.ISW
0.22 0.14
Z0.18 z
S e s-aalll Eoqf &2 > 1
& 0.1 ~0.06] ¢
9.06 ) - ©(&0)
0.02 . . ' . . ().n(z)- o , (9
O3 a5 S0 35 o1 os 50 55 60 65 70 75 80 35 0
voltage( V) voltage( V)
Fig. 1  The power tuning curves of o-light Fig. 2 The curves in the case of AV =
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Fig. 4 The curves in the case of AV= 470MHz
for the laser tube filled with Ne*® NeZ2=
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Fig.3 The curves in the case of AV= 53MHz
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Fig. 5 The curvesin the case of AV= 108MHz

Fig. 6 The curves in the case of AV= 45MHz
for the laser tube filled with Ne?® NeZ= 5

for the laser tube filled with Ne®: Ne??
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