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Fig. 1 Output bandwidth of the ring laser gyro
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Fig. 2 Dependence of the output bandwidth on the

1.1 12 13

gain-to-loss ratio

oI 2 T DA Y L 306 B2 IR B9 6 58 -5 1 45
FU 22 [A) A7 7 B9 3 49 19 728 A 5 AR L X IE S 3 2o B 45
PO AT LA i G D S A4 4 s BT
1.2 HEMHE

WO B R R0 ' 5 TR il 2 02 18 HOG R T Rl i
FEE R L A8 AL i il 28

BOCRE IR DUE S S0 58 o L TE/ME S is i
ARAETT A G Z 8] AE B0 ST 5 A ) 0
AR Tl 3R 2 R A TR A R L R Ol BE P
JI A L 1) ¥ 18 £ 22 ke FRAE AR I 1 SO

1 R TP IR Y LAl F L A Matlab 9897 46 72

Xt A [ 458 U1 D0 T OB RE IR 14 56 58 IR i 2 b 47
B0 5. P HA R R MR8 HOL BE IR 6 58
Avou 5 AHAR IR ] B Ay FH XS /N B A ) 5 H Sl 3
A 2 B SOR BT 23 D T3 i /R By = el g 7

Li(a.u.)
(a) Av,,<Av,
S
L/(a.u.)
(b) Av,,=Av,
S
L/(a.u.)
(©) Avy,>Av,

M3 REEHH&NGE

Fig. 3 Simulation of the intensity tuning curves
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Fig. 4 Experimenal setup for the intensity tuning curves



1684 T

¥ i 40 %5

PD A6 G A5 5 o 2 A R FE R L 8% S e
A BRI R OG5 M A5 5 T A SOG HL I 1P, W] 52
PBEIR TAEM W« WA AvV A, M. C
BH A% .

R L5 Upzr AAFAE AR (5) B G R

L=Lo+2x * Upy 5
L Lo W BOLAR B 0) 46 S A o SO 2 1 4R
LRk R

5 25t T LA B RN IE 2 ot o 0 3 i 45
GEHCTTLIE LY BN 5 ) L 0GR 9
FEAH FE /N T HAH S AL (1] B o DA TS B0 B 5 7
B B X L X 5 18 3 Ca) MR 5 2 7 R
(B 5Ce)) s 70 9K R T AH B A5 1] B . DA T
A A L R A R B 2 B 2 PABOIR S
G 5o ry B gD iX 5B 3Ce) AR R ; 2 7 B
7 5 (L B sF O B B Y 1 Dl 5 5 LA
AR DAL 1] ey R B5AE 55 A B B RS 25 th B
TG A2 BB (] 5(b)).

\ N \ N\
=
< [\ ]
= Vil \iod | D A v
Vo
S
4096
U,,/code
(a) =0.2mA
/\\ // /\\ //\ /f\\ /\
~ \ [\ \ [ LN\
= LN L\ T WY A W ¢ \
S ./ \../ \i/ N/ \
= \./ \./ \ ./ \./ \ \
[ \/ [ \/ \/ V
\ V / V V
0 Upyr/code 4096
(b) =0.3mA
7\ [ N \ \ (]
3 ,[\ 5 W '\ /\
s Lo\ \....l4 [\ I\m ......
= N\l N foAB N
NN N
Y AW S
0 4096
Up,r/code
(c) i=0.5mA

BI5  Ob# Wy &R R BT
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Fig. 6 Influence of the operation state on the performance
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Influence of Gain-to-loss Ratio on the Performance of Ring Laser Gyro

MA Yang-hua, LEI Jian-jun, XU Hong-cai, HAN Zong-hu
(The Flight Automatic Control Research Institute of AVIC, Xi'an 710065, China)

Abstract: The intensity tuning profile is the base for mode selection and frequency stabilization in ring laser
gyro (RLG), which is decided directly by the gain-to-loss ratio (GTLR). To improve the performance of
the RLLG, the dependence of the output bandwidth on the GTLR for two-mode RLLG with the gain medium
making of the mixture of Neon isotopes (Ne20 and Ne22) is numerically analyzed, with the consideration
of comprehensive broadening (both homogeneous broadening and inhomogeneous broadening). It is shown
that the output bandwidth increases monotonically with the GTLR of RLG. The intensity tuning profiles
with different GTLRs of RLG are simulated and the results show that the intensity tuning profiles can be
divided into three typical forms, according to the relative value of the output bandwidth to the adjacent
longitudinal mode spacing, exhibiting great agreement with the experimental ones. The potential influence
of improper GTLR selection on the application performance of RLG is analyzed and experimentally
demonstrated. The ideal selection of GTLR for RLG is proposed, that is, the output bandwidth of the
RLG should be approximately equal to its adjacent longitudinal mode spacing.

Key words: Intensity tuning profile; Gain-to-loss ratio; Ring laser gyro; Comprehensive broadening;
Output bandwidth



