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Dual-end LD-pumped slab lasers with folded three-pass resonators

DENG Suping, CHEN Peifeng, WANG Ying, GONG Lei
(School of Optical and Electronic Information, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to obtain simple and compact solid-state lasers, a LD end-pumped slab laser with a folded three-pass
resonator was used and its thermal lens equivalent cavity model was established. The equivalent cavity stability and cavity mode
radius were simulated and analyzed. The new structure and flat cavity structure were studied comparatively based on experiments.
The results show that, when the length of the folded three-pass cavity is 170mm, the power output of 1064nm laser is 21W, light-
light efficiency is 16. 4% , slope efficiency is 25% , and M’ factors in horizontal and vertical directions are 10. 8 and 2. 76
respectively. Under the same conditions, M” factor in horizontal direction is improved from 152.7 of the parallel-plane resonator
to 10. 8 of the folded three-pass cavity. The horizontal direction of output spot is compressed from 10. 8mm of the parallel-flat
cavity to 4. Imm of the folded three-pass cavity. Beam output capability of the simple and compact end-pumped laser with a

folded three-pass resonator is verified. The study is of practical significance for obtaining intracavity Q-switched and intracavity

frequency-doubled 532nm lasers.

Key words: lasers; resonator; dual-end pump; stability of resonator; fundamental mode

51 &

oAbz [ Ao G AR HE L AT hlz i 1 A EOE
i ML AU /I S S5 S US (B 6 S M =L P
RO DR | B AR T R AR AR LA
SRR I N T HOEST s V)RV RT £LAF
igﬁm .

o FROCERT S & TR/ N T 1 KT 5
AL, B AROE fa AT R i R rp 27 AR AR B il
B YR GEIEIN, 3 i A0 S5 N PO Ok ™ R A
Lo A REOC B0 AR 1998 ARl E R

YEZ RN XBWF (1992-) , B 8L 0P 58 4, L E 2
e S B BOGER AT

# INEE R A, E-mail; pfchen@ mail. hust. edu. cn

Wik H #1:2017-02- 13 ; e & i H 4:2017-04-13

IR SHOEH AT T DU 258 A $5 3 4 3 1 4 325 [
RO RAT T 7K 18] RS T 1) Y ot 43 )
L3 HNLLT (9 3IW ok . 2012 4F, JL Rt T
Ke2p MAO %5 \ R R RS #3595 202 W S0 2,
M TR 75 i MR KT 7 1 R 5 160 43 3 1. 72 i
2.25 IR 47.5% .

Ve B TE R JH o (A7 B 1) A B S AR A 4 M L
R () S AT A IR I A R AR R R
IR oG Hb A e, 36 30E 3 T 35 417 5 i 1
SRy S IR ik e b i TR e OGO A o
1 XimEB S S EHIE Nd:YVO, =BT EE

e o)

TG I I RO AR 3 g A o — SR TR R 454
BT A A Ak Py PRS00 P B, S R S DB AT 22
PR HOEAR HIHE 1 A BRI AR 3 1 K T -5 34



44 e

ot B AR

2018 4£ 1 J

YU B R B R i SRR I 1 A T
LA o BRI AT R 55 1 AR . RIS ) LAy
2 YRR RN 1 AE R PN, T A B 2
ARAF R R | R AR A 0 A

H A= S iz A O A il iz J7 2035 204 S i
s wpu i has ) oy g Oy AR H T
DTz , 3 7 X5 T P ISR A B A 9 25 ] &
AR BEBRAT B i 1 B R AR A 2 B (L. 00
UGS TR A R PRS- AR RROR A s 44 7, i b
1 _FAih iz e RE K- J5 1) B35 00 A, AR B T
[I0E{ii By O B E W L AN £ ST 2 AN S 1
SRR B S AR . AR HT AR
AL Y CEAR AT D5 T AR R R AT B 5
A LA AR By SR R AROR R DR RO R i

S R AP S R (U La i) A=
REAT B I A5 (A& 1 BirziR ) 96 Uk i ik 32 0t
R HEE S . RSB EEH RN
TN IROCHE , R mOER TR, it S B
PR Q AMESER AR YR o - - At D) = A D %
oo F-FRESTHH M, M, , Mg Al Mg S 85-FBi 41,
R 29 170mm, Horfr M, R M, $8H A ST 45° 1)
1064nm 5 [ RIS £ 0 45° 1) 808nm 3 37 I, M
JEPEA 1064nm = IR S BT, M ZHA 1064nm
B A BT, =R B A AR AR -
A A PR 94 1064nm 2 S JIESF- 1 S 8 M, Al
M, T3 M, A M, B BEOE AR 5% LSS B HRAE
TR , R A LB IR OEAE T IR Ml P9 B R 3 Ul i
A AR A 6 Y Ak, SR AR A KL, fi
WOLARE R . B G B

SR 5

Fig. 1 Schematic setup of a dual-end LD-pumped Nd:YVO, laser

a—with a parallel-plane resonator b—with a folded three-pass resonator
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Fig.2 Equivalent model of thermal effect for a folded three-pass resonator
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Fig.3 Distribution of relative pump power in x direction
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Fig.4 Beam radius of the fundamental mode at different positions of the re-

sonator starting from Mg
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Fig.5 Influence of three identical thermal focal lengths on resonator stability

a—folded three-pass resonator ~b—parallel-plane resonator
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Fig. 6 Relationship between output power and pump power ofthe parallel-

plane resonator and folded three-pass resonator
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