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1.5 kW Laser Diode-Pumped Nd: YAG Disk Laser

YAOQO Zhen-yu, JIANG Jian-feng, TU Bo, ZHOU Tang-jian,

PEI Zheng-ping, LEI Jun, LU Wen-qiang, WU De-yong
(Institute of Applied Electronics, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract A laser diode (LD)-pumped Nd: YAG double-disk laser with an average output power of more than
1.5 kW is reported in this paper. A nearly flat top pump profile is achieved with a good design for the four-pass
optical coupling system. The disk is coated with Ti, Pt and Au at the back side of the disk which is high-reflectively
(HR) coated for the wavelength of the pump and laser radiation, then is welded to the Cu-micro-channel cooler by
indium-welding technology. An average output power of 1.52 kW is obtained from two disks with a diameter of
40 mm and a thickness of 1. 3 mm. The pumping peak power on each disk is 17. 7 kW with duty cycle of 10%. The
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optical efficiency of the laser system is about 43% and the electrical to optical efficiency is more than 20%.
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Fig.1 Calculated intensity profile of pump laser
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Fig. 2 Measured fluorescence profile of Nd: YAG disk

B — BRI BT » R A O 238 78 2 3 A /] 1 e &
BT TRIUGTE . E TR ENEBASE.
TE R B 2900 5, 31328 Y6 o 38 TR 204, A 1 B
N B2 2R CCDIERM Nd: YAG ¥ fr BRI PG
G . PG AR R LA L T b s Ot B9 0 A E
B,

3 WA MR R

Kl ANSYS B JF X Nd: YAG ¥ R 78 #0m
B0 BB 1 50 A 64T T BT3B T B P RS
HZHEM, R A R RT Rl  R H R
BMEXN B E, KRB NERABN. BFHEA
40 mm, JEFE 1. 3 mm, HANER X R+ 5 R A5 B .
— R R B N B R T Y R AT hE . R R
28 mm X 28 mm; 5 —Fp I& I 2 X A 1 & ALE
BEATHIE . MEMRHEER H42 W/ em’, {152 )6
HEENBRT M. ITEERWE 3 ME 4 fr
Ne ATAE W, &FLEHE 3B 4FL 142 s A9 $48
FEREEE. B2 EHE AT LA i
iz DX THD AR DA TG 2 o5 10 T 3, T L AT A /N AR R

9795 23591 37387 51183 64979
16693 30489 44285 58081 718717

K 3 #ar Lz B o e

Fig. 3 Stress distribution by partially pump of aperture
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Fig. 4 Stress distribution by all pump of aperture
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Fig.5 Average output power versus pumping driver
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Fig. 6 Average output power versus pumping driver

current for double-disk laser
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Fig. 7 Optical efficiency versus pumping driver

current for single disk laser
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Fig. 8 Optical effciency versus pumping driver current

for double-disk laser
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