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Miniature high-energy symmetrically-pumped conductive cooling laser

Ll Yi, TENG Yunpeng, HAO Peiyu
(Department of Laser Technology, Luoyang Research Institute of Electro-optical Equipment, China Aviation Industry Corpora-
tion, Luoyang 471023, China)

Abstract: In order to solve the problem of beam quality decline induced by asymmetrical pumping and cooling of traditional
conductive cooling lasers, one laser pumping structure with symmetrical pumping and cooling was adopted. Combined with direct
coating film on laser rod end face, one miniature conductive cooling laser was designed and tested experimentally. The results
show that, the output laser energy is more than 100mJ, with the laser pulse repetition of 5Hz. The laser pulse width is 9. 18ns,
and the energy instability is better than 8% . The laser works steadily under high and low temperature or vibration circumstance.
The symmetrically-pumped conductive cooling laser has advantages of simple structure, high energy and good beam quality. It is
very suitable for miniature airborne laser rangefinders.
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Fig. 1 Structure of the laser
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Fig.2 Three-direction symmetrically-pumped structure
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Fig.3 a—heat load of the laser rod b—temperature distribution on the

cross section of the laser rod
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Fig.4 a—output laser energy vs. pump current of the LD  b—output laser
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Fig.5 Laser spot shape
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Fig. 6  Output laser pulse width of the laser

N T R UEEOG AR TEHLER IR T 138 M, X o
A EAT TR - 55°C R iR 60°C 2504 T M AR 45K 0w
REZERIT

(IR - 55°C B, i TEC XF F R #GT k47 m
OB LD BRI AE 60°C , I SE BRI A5 1 T 30k
wRvER . M, 6 LD 4ihiz B o 145A
B, X LD 152 B 5k 641m], 8% 25 46 H fg
Sk 102m] X RO G #s HOBROR R 15.9% , BOtHR e
G 38R A T T R, 250 Bk X o2& f TR Tl
1t TEC X #THEA TN AR i, $A0T 5 P 85 T B A7 7
BRI 2, 2 S BB —E AETE , I AR
THICERRIRE

(2) B 60°C BT, 3@ 1 TEC X I F R k17 i3k
VA B LD SR ETE 60°C . BiR T, ot sk sk T
E 1min, 75 LD Jl1iz B 4 127 A B, 610 LD $i132 G
Ok 535m), it OGRE RN 104m), BRE N 6. 6% ,
Sof I B YE GG R R 19.4% i TSR LD [ 5]
MRS, AR A SRR — B, RO R AR
PF N R EEAT A XUR O, R RT S5 30 A e ) T A7 5K
F T FLIEOE AR AR /N, B O3 B 5 i

X EERARIEAT TR S5, IR sl il 5 ot #



118 Mmoo #HOOR

2019 4E1 A

HAEE BOA A

BB G RGN, 2070 140mm () x
23mm(%E) x30mm (&), 7E SHz R ZMT,
HIRT 100m) BYSEOGRE R, [R) I ik b 58 B 807, & T
f/h B B RO AT, B2 R PR KAk
hiAE KL, PERERSE , I, FroiiE & T/ EE PR
OGN BEAL T

4% #

FEXFRAAL S RO 25 il iz R RIS 1 5] 1Y 1R)
RSO T — R R A2 X R AR RO R,
HA AT/ S5 i R 1 OGR4 A A
Mo 1E SHz BEMRSMT , JA3 KT 100m] #Y40FD
WOGRK o, bk vh 5By 9. 18ns, H. 285 i AR i 4k 3 3k
K, VERERSE , R E & F T/ N L0 I BE LAY
KHHEIR

& £ x #

[1] YANG Y, DING Q X, LIU H M. Application of laser technology in
airborne EO detection and guidance system [ J]. Infrared and Laser
Engineering, 2008, 37(s3) : 14-20(in Chinese).

[2] TSO Y F,ROBERT L B. Diode laser-pumped solid-state lasers[ J].
IEEE Journal of Quantum Elecronics, 1988, 24(6) : 895-912.

[3] WALTER K. Solid-state laser engineering[ M]. 6th ed. New York,
USA; Springer Science + Business Media, Inc. , 2006 300-303.

[4] LIL, DONGW W, NIE J P, et al. Transient thermal analysis of Nd:
YAG crystal end-pumped by pulsed diode laser[ J]. Laser Technolo-

gy, 2011, 35(1); 94-98(in Chinese).
[5] LEICh Q, WANG Y F, HUANG F, et al. Progress of high power

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

solid-state laser pumping and coupling technology[ J]. Laser Technol-
ogy, 2011, 35(6) : 725-733 (in Chinese) .
GUO Sh'Y, HU X, YAN Zh A, et al. Research development of
space-borne lidar in foreign countries[ J]. Laser Technology, 2016,
40(5) ; 772778 (in Chinese) .
LUO Y, HE Y, GENG L M, et al. Long-distance laser ranging lidar
based on photon counting technology[ J]. Chinese Journal of Lasers,
2016, 43(5) : 0514001 (in Chinses).
CLIFTON W E, STEELE B, NELSON G, et al. Medium altitude air-
borne Geiger-mode mapping lidar system [ J ]. Proceedings of the
SPIE, 2015, 9465 . 946506.
CHEN X Y, ZHAO G. Study on thermal stability characteristic of
miniature conductive cooling repetitive (5pps) (Nd, Ce):YAG laser
[J]. Laser Technology, 2001, 25(1): 63-66(in Chinese).
DONG J, LIU X Sh, SIH Y, et al. 350mJ LD side-pumped Q-sw-
tiched Nd: YAG laser without water cooling[ J].
Lasers, 2016, 43(11) ; 1101005 (in Chinese).
LU Ch Y, LI L, LIU X, et al. Laser diode pumped passively Q-
switched laser with corner-cube resonator[ J].
2007, 27(7) + 1228-1231(in Chinese).
GUO Y X, GONG M L, XUE H Zh, et al. Semi-circum ferential
LD arrays symmetrically pumped solid state lasers[ J]. Laser Tech-
nology, 2007, 31(1) : 85-88(in Chinese).
CHEN XY, JINGY, YUY J, et al. Electro-optic Q-switched of
double LDA alternate symmetric side pumped Nd:YAG laser[ J].
Acta Optica Sinica, 2009, 29(11) : 3098-3102 (in Chinese) .
YANG X T, MA X Zh, LIU Y. High-energy LD side-pumped Q-
switched air cooling Nd: YAG laser[ J]. Laser & Optoelectronics Pro-
gress, 2011, 48(11) ;111405 (in Chinese).
BEZYAZYCHNAYA T V, BOGDANOVICH M V, GRIGOREV A
V, et al. Transversally diode-pumped Q-switched Nd: YAG laser

Chinese Journal of

Acta Optica Sinica,

with improved power and spatial characteristics[ J]. Optics Commu-

nications, 2013, 308 (11) : 26-29.



