540 B 3 M
2011 4¢3 A

b, R
ACTA PHOTONICA SINICA

Vol. 40 No. 3
March 2011

NEHE.1004-4213(2011)03-0375-4

5 T DO 52 2 2 O B D

PR E L AR
CHPAL Tl AT 8 30 B E BT  75% 710065)

W EATOETFRRAETOTENAXL S B EmEr, 257 k£ &8 REREREZ
AR, B IEEE A A TEE AANERA T 2 H AT LT ER LB
BEABHEARRGE LR FATAR EEELE LR T, £H KA CCD M ¥ T iZ A%k
Mg b R B R B a9 h s R 8L § 5 S A A & B A 0 R R R IE R R A A A
AR -, RAZHIEREL MELG > AH LR R T AL E A EATHRAL . K R A E R
FEPHFRAREXBLERELERE ABRABH . RS KRB 2 £4. RRIEWZH EHRIET

% A AE 3k @ PR B IR 80 P SR S AR AL T A,
KR HOE R E R M EE AR
hESES.V241.5+58

0 3|3

WO PR IR R FETRAR M T 0 R S B 0 0T
. AR 38 IR O BE BRI XA — Fh e D) 7 5% DUt 22
O FE IR SR TR B 85 A0 AR L s 4 A /Y 7
R A IO » OF B 28 22 oy 4 JE AR 25 L 31 BR B
DXL RN T R RE IR S B SO RE IR A L HA 4
25 TH BR AR GE =B SRR G R R AR 20 P
T OB B A A B L R H R R

G BRI BT A B Rl O BE RS B T B S T
PO CBE R T A A TR L 1A 7 1) A
R T 1) B G BE RS AT 23 50 5 4% B9 2 X2 £ i A
Wit 5 g 28045 205 10 Ak 3L 1 i 3008 SO e R h T
FEAE SR G B LA A3 540 366 3 28 ALK 5% 7 [1a]
SERERY A X4 Mk I Ll R Y T R M A 2R
FE T PR HOERE B0 B AT AR BE RS 5 X
BE A T PR HOL RS SR A OC RO I AT T S 56
L IR SR 45 R — B e n L IRE TS TR OL
R &Gt BT I ik B & 1 O .

1 FHEEEEITEMS

e
28 R it 2 — 3R 91 2 G2 T 15 47 8
e RN

1.1

ELWH i Bl 223 4 (No. 20090818002) ¥ i)

MERFRIRAD : A

doi: 10. 3788/gzxb20114003. 0375

T 2(out an  apz by by ¥ 2(in
¥ yout) as Az by bss T y(in)
= . (D
0 oun Cn 2 di di O.ccimy
(9y< ou) C21 €2 dy dy (9)« in)
orard R ¥
RTINS

T out A B Fin
(00m>:<C D) ) <0m) 2
A AB.C.D 5l & 2 X2 4E56 [ . i in Fil out
DO A RTINS L T s R T P N T = a5 K e oo > Y a o
PR 4 X4 At R

IDNENCER 3 N D e R N E N Rl K i
ERE=

0
1
L(D=
0
0

S O O =

2) BRI M1 B 5 B R I & 2278 B S 4 B A8 4

— O o~

0

0
l
0

1

—1 0
0 1
RGr.gp)=| 2 0
r * COS ()
0 _ 2+ cosgp
r

o r RN ERTEBE AR AR L o RAOEL AT A

E—1EE W 986—) , B W HAFsE A, EEAFIE DT 1A N O I2 4 R . Email : hugenuo@ gmail. com
5 U ™3 (1958 —) L 53 B4, = BEFIT J7 In) R SO BB R KO AF PR IR R R

i B H.2010-11-01;f&E HHF.2010- 12~ 23

0
0

—1

0

0
0

0

1

3

(4)



376 X F ¥ W 40 %
M=o}, 5 V- THT S S B _ I Y zy \=
—1 0 0 0 A Aoexp[ 12(%1(2’) QZ2(2)+ZQ12(2’)>]
b
j_| 0 1 0 o . Aoexp[—ﬁ(ﬁﬂ)} (10)
0 0O —1 0 §
A
O 0 0 1 ' .
B AR S B B D
) o o0 0 T(= " . (1D
0 1 0 0 q12(2) g (2)
F(fofp=|—2 o 1 0 (6) B T (12)
| Qo o Ewm
o —L1 o IR T A 7R DR A 0T 546 0 Sk LA
s R BRI G2 1, 33X 0 55 Ak R S T 3R TR R i 1) 17 00 5
sh £, =" fo= s FoR Sk RIEEE TSR ESCHY DGR R AT B 2% ) B 3
) 'COSSD

[ X AN T o D S VNG T s8N T S U Y
JIr LA Bk v e S B R I T 2R A

. [T COS @ r
R(r,) =R, F( 2 "2« cos gp)

MRIHERE , o AL bm 2R HE % SR L 2 K 1 1Y
Jie %

YD)

cos (B sin (B 0 0
—sin () s (P 0 0
T , ()
0 0 cos (B sin (B
0 0 —sin (® cos (P
X RN BEA.

PN A 47 9 S i T B B A T T A 4% i 2
TR A2 Hy R I ) 0 e 3 BR AL AR I T O P R A
P8 A i T AR T R I Y R BT A O B
NI S @ LR Y ERITNE 24t A RN S NP S [P TR XS AT &)
P R R B B 4 A o Bl AT A T AR T Y
PG A i 4 e G e R

x Axis

Bl FEmaxrp@lrErar
Fig. 1 Schematic diagram of nonplanar cavity RLG
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Fig. 2 Spot radius of Gaussian beam at any location
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Fig. 3 Schematic diagram of spot measurement
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Table 1 Comparison of theoretical and measured

value of spot

Spot Theoretical Measured Relative
radius/mm value value error/ (%)
w 0. 434 0. 446 2,737
w2 0.429 0.443 3. 300
w /w 1.012 1.007 0. 545
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et al.

Study on the Complex Astigmatism in Nonplanar Cavity RLG and
Design of the Diaphragm

HU Qiang, YAN Ji-zhong, CHEN Lin-feng
(AVIC Flight Automatic Control Research Institute, Xi'an 710065, China)

Abstract: Based on 4 X4 matrix including meridian and latitude, the round-trip matrix of nonplanar cavity

was established. According to the matrix, the ¢ parameters matrix was calculated, the complex
astigmatism in some nonplanar cavity ring laser gyro (RLLG) was analyzed, and the spot radius of Gaussian
beam at any location was obtained theoretically. Then the spot radii of the out-cavity Gaussian beam were
measured by CCD, and the Gaussian beam waist was obtained by hyperbola fitting. The result was
consistent with the theoretical one. According to spot radii, diaphragm radii and location, the diffraction
loss was obtained. The designed diaphragm located at the Gaussian beam waist is circular, and the ratio of
diaphragm radius to waist radius is about 2. The designed scheme guarantees the nonplanar cavity RLG
works with single TEM,, mode.

Key words: RLLG; Nonplanar cavity; Round-trip matrix; Diaphragm





