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Design and Numerical Simulation for Unstable Ring Resonator with

90°Beam Rotation Employed in Ceramic YAG Disk Laser
Yang Meixia Zhong Ming Xia Huijun Liu Wenbing
(Southwest Institute of Technical Physics, Chengdu , Sichuan 610041, China)

Abstract A design of unstable ring resonator with 90°(UR90) beam rotation employed in ceramic YAG disk laser is
presented . The system of beam rotation is built up by a prism and two thin ceramic YAG disks which are placed
vertically. Fast Fourier transform method(FFT) is used to simulate the mode of UR90 beam rotation. The effect of
inhomogeneous gain on laser mode of an UR90 beam rotation is also analyzed. For two laser-diode side-pumped disk
laser, the difference between the mode of UR90 and normal unstable resonator is compared. It provides evidences
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that UR90 beam rotation adopted by solid-state laser is feasible.
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disk laser

1 5] &

20 2 70 AL R, S L
Yu. A. Ananevi G fE 4 W ARG Sh A AT
Tt 1 37 e ol AL AR AR S T8 R R VOG 2 v i R R 5
1983 4, V. N. Kuprenyuk 2P B kil T 90° %k
G IILAERIE (UR90) , 1Ak B B wT DAyl /) s 1 2k
I RARE DL K TR0 A A oA 2 594k T SRy 't o
A8 I AR 25 WOL A BT 18 B S0 F DR .. 2
Ja MERIE 8258 X UR9O dEfa i k4T T 2 0
58 B0 0E 7 UR90 & — R FN 0B 3145 2 47 1906
RN, 1986 4, Paxton £ %) UR90 #4T T

Zavgorodneva

RS B HA: 2009-12-25; Y EIME R HHA: 2010-03-18
EE® T : % EE 978
SUHE A B

P WF 9T . 1988 4F Holswade %6 48 T 4% H H
T CO, BOGLAR M 5255 25 3, 56 o i & (BQ) & 47 B
1,06, 59 0E 1 IZ R X &R g8 O I R BRI Y 1 .
1997 45, JA K IE S 4 UR90 i FF k24 A Lok
i T R DG BE Y 3 39 A8 7 S5 A K i 3 5 E 4y
A A B 2 BOE s P T 2 kWO G R
BN 3~4 WS A R, W RAE S W AR R R
M SR 1 fiF. 1999 48, & R A & HGE T
UR90 J&E N T T B AL “7 S UG 2% 5 52 50 P gk
BTAECRE M=1. 695 B} ,4. 0~5. 0 kW %6
T AR A OO A OB R B

)L R AR FE NSRBI R A . E-mail: yangmx0430@163. com
g (1957—), % 4 W5 5L, FE NS SRBOEH AR B A5 . E-mail: office@xiwi. net



10 39 WIS IREE YAG BOLER AR 3 90 BRI A R I Bt 5 S R UL 2473

3. 2 E AT IR o [ 3 23 0 S Rl Y R P AT T
oM. FFEUE T URS0 Ji RE 48 R by st ke 21 2 18] °F- 1
SR s 2R 48 O A R AR . LRI 1 B 5T 2
URO90 Jf B A3 4 R AR Uik A2 Vi 26 X
SEWOERS L S50 URS0 i nl T R BOE RS
A 2 iz 2R g X g A B T s A 2 A5 1E
114 R A2 35 214K L B AR e 0% IR S A S A R e [
PRI A 5 OB RO R B . A SCHRGE 1% B
P T TR O &% 1 BT LA S BB AL

2 UR90 J HIF Fr Ak g & 30t 4 19

it

URO0 JA% 0 4 2 06 RBE e L 97 3R 6 4
o UR90 i 19 Ol 3B e by 1 A+ 0T 11 a2 B 52
B A B b AL T S P AT A B T T Y R
23 A A5 H o M N B R B R G X O R AT
W [ e o o A R R A RS R B R
J7 R B AL B i O BIR SR T R
g BT AT A SR VR CEAT R 9 4k i D) 254 5 i A
7R S I B L 2 il IR SE am R T R
JEE IS s B AT A R R BE T ) B — A Oh A TR
FroDR I i A o T AR O TR 2 DL AR R
A VTR PR B R A AR R AU — A B A
B 5 55— SR BEAR A L JC R S BB RS
BeitamE 1R

@

4

~
Do
Jan\
CONAN
W~
o

2

B2 LR RERA.

roof
rotation

K1 UR9 &R
Fig. 1 schematic diagram of UR90
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Fig. 2 Schematic diagram of beam rotation. (a)optical spot on prism M; M, ,

(b) optical spot on prism Z;Z,, (¢) optical spot after a circle
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Fig. 3 Averaging track diagram in the space
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Fig. 4 Simulation of mode of UR90. (a) near-field pattern, (b) far-field distribution
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Fig. 5 Comparison of output beam. (a) inhomogeneous pump,

(b) output beam of conventional unstable resonator(CUR) . (¢) output beam of UR90
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