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Research on composited Nd : YAG crystal high power
1064 nm solid — state laser

HAO Wang,LI Yi,GAO Lan-lan
( Changchun University of Science and Technology , Changchun 130022, China)

Abstract : The temperature field distributions of three Nd : YAG crystal structures were calculated by using the Comsol
multiphysical field simulation software ,and the output power and conversion efficiency of the composite crystal and the
uniform doped Nd : YAG crystal were compared through the experiments. The simulation results show that the maxi-
mum temperatures of three crystals whose size are 3 mm x3 mm X 10 mm .3 mm X3 mm X 16 mm and 3 mm X3 mm
%20 mm are 97. 12 °C ,89. 08 °C and 88. 01 °C respectively when pumping power is 18 W. The composite crystal has
an obvious advantage in reducing the temperature of the crystal and reducing the thermal effect. When pumping power
is 18 W, the maximum output power of uniform doped Nd : YAG crystals is 6 W, while the output power at 1064 nm
with the 16 mm composite crystal is 9.3 W. Meanwhile, there is no saturation phenomenon for the composite crystal ,
and the beam quality is better than that of the uniform doped crystal. The theoretical and experimental results show
that the composite crystal has a higher practicability in reducing the thermal effect.
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Fig. 1 Nd : YAG crystal structure
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Fig. 2 Temperature distribution of the uniformly doped

crystal in the steady state
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Fig. 3 Temperature distribution of the composite crystal

bonding 3 mm YAG crystal in the steady state
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Tab.1 The highest and lowest temperatures inside

the crystals when the laser reaches steady state
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Fig. 5 Composite crystal which has 5 mm not doped YAG on both ends

D) Fre ELE/ CH PR s i/ C 4876

o 30
vig
Ca) ity AN 1) T 1)
Ve W/ CHRTh IR R/ Wi/ C @
\ 4876
‘ 80
! ‘ 70
‘ 50
L . ‘ 40
- X
b 1 0 1 min:18.0128 <l
20
x107 Y18

(b)) iy A 7 1 1]
6 fa s mm YAG SRR R & AT A I AR 340
Fig. 6 Temperature distribution of the composite crystal

bonding 5 mm YAG crystal in the steady state
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