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Abstract High quality Nd: Lu;Al;O,, (Nd: LuAG) crystal doped with 1% Nd (atom fraction) is grown by the

— .

Czochralski method. The spectrum properties of the crystal are characterized. Compared with Nd: YAG with the same
Nd concentration, Nd: LuAG single crystal has similar shape of absorption peak and fluorescence peak. but the
position of peaks has 1 nm red-shift. Nd: LuAG single crystal has longer fluorescence lifetime and wider absorption
line than Nd: YAG and Nd: GGG single crystals. Under Ti sapphire laser pumping with 900 mW power, the maximum
output power, the slope efficiency, and the lasing threshold of Nd: LuAG crystal are 420 mW, 47.5% and 22 mW,
respectively.
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Fig. 1 Schematic diagram of the laser experimental setup
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Table 1 Comparison of spectral parameters of Nd*”

doped garnet crystal

Nd: Nd: Nd:
Contents )
YAGHY  GGGH*' LuAG
Nd**" concentration /

(10 em—?) 1. 38 1.27 1.42
Absorption wavelength /nm 807.5 808 809
Absorption FWHM /nm 4 4 5

Absorption cross-section / -

TR 1.58 2,27 1. 86
Emission wavelength /nm 1064 1064 1065
Emission cross-section /

P 28 23 9.67
Fluorescence lifetime /ps 230 240 277
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Fig. 5 Laser output versus pump wavelength of

Nd: LuAG crystal

0506001-3



# ot

i B S [ 7E 807. 6 nm,
3.2.2 4RE LihiE Nd:LuAG AR R

VR S A BOGAE Dz I, e m
Nd: LuAG @ik UI# i . Nd: LuAG BOB#HE Y R
AR5 mm X5 mm X 20 mm 1 5 mm X5 mm X
28 mm, W] 3 B RS G B AT LB . G A SR
74 30 7% SL OB L 2 AR O B RS P
JCBEESH TG LB ik 2 Frdl. 1S
HRPERA R BEMIE . REABOLSE T
kB G I O 1065 nm 1% 2 O f Y
IR SRS R R ML WE 6 Frn. B2l EE
AT LAE MO R RS2 5 mm X5 mm X

350
300 @
[ —=—T=1%, y=22.2% s
% osol —*— T=3%, 7=34.0% i
£ T=5% n=37.5% =~
% 200F / 74 P
2 150f v
é 100} /,? -
O 5ot <
e
O' 1 1 I 1 1
0 200 400 600 800 1000
Pump power /mW

28 mmhf . 5% F B Rk 5 %6 0y R A B L OB Y
LRI ES SN S5 & S o8 = D BRI RS S8 i E 2 F/S
JEFHOECR 1% 11 Nd: LuAG &4 i B 3 0

# 2 Nd:LuAG @Ot

Table 2 Laser activity parameters of Nd: LuAG crystal

Size 5% 5% 20 5% 5% 28
Coupler - _
transmission /% 1 3 ° 1 3 °
Maximum output 191 9gg 313 287 360 420

power /mW

Slope efficiency /% 22.2 34.0 37.5 32.8 40.6 47.5
Lasing threshold /mW 4 13 30 9 11 22
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Fig. 6 Laser output versus absorbed pumping power of Nd:LuAG crystal. (a) Crystal size is 5 mm X5 mmX 20 mm;
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Table 3 Comparison of laser activity of Nd: LuAG crystal

Laser diode Ti sapphire

Pumping mode

pumping laser pumping
Pump power /W 17.3 0.9
Maximum output power /W 3.8 0.42
Optical-optical 290 6.7
conversion efficiency /%
Slope efficiency /% 25.7 47.5
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