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Study on free-temperature-controlled lasers side-pumped by laser diodes

GAO Heng, JIA Kai, YANG Chuang, LIU Yaping, ZHAO Gang, GAO Jun
(Southwest Institute of Technical Physics, Chengdu 610041, China)

Abstract: In order to solve the problem that the laser output energy decreases when laser diode pump wavelength drifts with
temperature, the technology of laser diode pump source wavelength matching and concave-convex stable resonator are used to
realize temperature-free control. After theoretical analysis and experimental verification, the results show that, when the length of
laser cavity is 210mm, electro-optic conversion efficiency is 5. 7% . Output single pulse energy is more than 60mJ, and the
energy stability is better than 5% in the range of 10°C ~30°C. Laser output spot diameter is 4mm, pulse width is 8s, and laser
far-field beam divergence angle is 1. 1mrad at I0Hz. The experimental results are in agreement with the theoretical analysis. The
laser diode side-pumped temperature-free laser can maintain a stable energy output in a certain temperature range. The theoretical
analysis and the scheme are of great significance for the study on temperature-free-controlled lasers.

Key words: lasers; pulse laser; electro-optic (-switched; free temperature control; diode pumped laser; energy stability

51 &

WOt Z A (laser diode, LD ) filiiz 1 A HOL &%
(diode pumped solid-state laser, DPSSL) B i Y655
BORE APV B A AR, B TR
ySEi B WIS EER Gl 17 TR AV Bw ot/ S /N TR &
TARE R SFRBA S A PR i R AR AR e A I
¥ , B0 A S S B e 125 V0T AR ) B A
WK, 2 1T 368 e A A RS SR SRR T B,
Dt RE i i R BT IR BE AR A RSU FLR Bl o O TRRE O
TR R b A A AR A L B8 25 ( ther-
mo electric cooler, TEC) MBI R 45, 15 i IHOG AR R

EE R | 1E(1977-) 55 WL, i AR, 2
FAEME RO AR BTSN

E-mail :369566411@ qq. com

iR F117:2018-04-07 ; e 58l F 191 :2018-06- 12

A

ASCRAMT T MO IRAE R PE RO 4 T2,
FRBRHOE RS LR ST T A
RHEFEIDY O AT Sl ot

1 HARRREZIESW

— I, FEBOEAR LS MRS AL 1 D
O DR ShE O E R AR R 8
fihiz R S s AR AR I E R . Hor il
IBRCRITE T AR BN iz Sl R, 7 K iz
AR PR E T TARY) 5 RT3, Tl iz 3 4
APGE T iR RPN . X 3 PSR AR K 52
RO 25 P 1 Ty

AREHOCE TAR B 2R, ik TARY) i fe
109C ~30°C Ak ife g , HBOE# ot HUKAS
P BEIELIE (9728 A JLF m] LA 220, A LD B R s



2 Moo R

2019 4E1 A

TR AU IR A EPAR R E I BO L i, 77 2%
WOCAR e L BE VB AR R R 2 AR 3 4%
P (1) B R 5 (2) Xz bR A 5 (3) il
iz R A AR

Nd: YAG i {4 (% il 12 W i 0 808nm, L7 LD
TET A PR I 8 3 B R e R 249 5 0. 33nm/°C L IR A 7E
Sl VS A, LD 1 e o0 K SR A Y FEAE Tom /2
Ao I TAEIR BRI, LD A5t i il 2 b 2R s
I P2 RO AR A, 5 2R T — B LD X b R A7
iz, WIFEARIPRSEIRE T, Boltarki th SR Ak b v
JECA BRI ZERN, TCEIT R TR . TR, 7 22
RSP LD #EACHEAT BO X, 815 15 AN 7] 2R 58
HRLEE R Bz AR A A

TEI Q B HIEOLAS P, —RER B VU RER RS
FORLTRUEE n RN T2 & Bl 8] 38 1 1) 2o

EESTSORE
d
d—?:—c¢na'21—:*2+wp(no—n) 0
d¢ 20, ¢nl b

dt £ t,

oy =188 x 10 ™ em® ROt & HHATRAL 132 38
RS 57, =230ws HIOCFEAT 0, NHBHFE LK
HEZEA R RE 5 ¢, SR OGTE R BRI P A5 4 A AR B 1RD 5
e, =0/ [L+In(1/R) I REN G Fdr, L WK
PIAREE , R R e SO 35 ng = 1,38 x 10%/em’® Sy i
BT HURE

B (1) ZUAT LA Y, 7 BG40 8 R i 45 40 S 38 25
A RS BB S LT S T ks B RS
HEH R 0, A5 FHL, HZR KA A 40 B e
P T REH A -2 dhaz R — B, TR A S S AR ]

iz H R 0] LR R A -

wp:;i 2)

o)y 2O SRR THT 5 A Ry 38 45 4 9 A R0 T
AN ISR N R QR || B e 01O ¢ Y T
BT, B PR K E I L s TR P&k
W, AT S A E AT, Kz o)
ALK SE 7 ) SR, DT A5 31 7 244101528 3 2R 11 3 3k
XN

_ o3Py ! _
w[),a - lAth b GXP( az)dz -
0P,
Bl E U o I _
i L1~ ew(-ab)] (3)

K, o R R REL, Py AR IG S TR
B P2 iz AR A P SRR E RE SO -

max ‘ wp — wp,a ‘

PFLU = (4)
p,a

B2, % FHEA P ATE ] (790nm ~ 815nm) , s [F]
WA B2 it (A il iz 6 i U R B E 53 391 R 60%
70% ,80% 1 90% I , L4112 e Iy W e e 3¢ iy £
WE 1 R,
6

w

Ty —E=60% |

absorption efficiency/cm

5
4:
31!
2
1
0

790 795 800 805 810 815
wavelength/nm

Fig. 1 Relationship between wavelength, crystal length and absorption coef-

ficient
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Fig.2 Relationship between absorption coefficient and temperature
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Fig.3 Gain distribution of laser working material cross section
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Fig.4 Crystal absorption when the distance from laser diode array to crystal

is 1.5mm and 2. 5mm
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Fig.5 a—schematic diagram of laser diode pumping source b—schematic
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Fig. 6  Schematic of laser
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Fig.7 Relationship between output energy and pump electric current
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Fig.8 Relationship between pulse energy and ambiance temperature
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