845 4% 45 8 ooE O Ok Vol. 45, No. 8
2018 4F 8 J CHINESE JOURNAL OF LASERS August, 2018

A PRS2 AR Nd: LuAG 34254 R bt
;\(M)(%lj**v Egﬁla ?‘J Haﬁla ?%19 F/iﬁ/ﬁﬁkl, ﬁﬁ%%l*

U [ Bl 2R B B VOGRS B AUAIE 5T BT BT A A OB S M IR E ALK, B 2018005
2op R Bl 2 B R 2%, AT 100049

WE W RORAERMER AR Nd: LuAG B & #OGH £5 B 7E = P52 06 R 8 (LD iz 400 T 1 #08oi;
KHBI AW BRI AS AT T /08, Rk Nd: LuAG g% R SF 864 mm X 6 mm, i 1i8 W {H T R 28 58.5 kW, flii5 %
BER/NK 32 mm X 35 mm, 7EFOGIG I AY A B2 1570 % A I8 B 3 B 20 Ik Nd: LuAG 3 55 4 BT 149 #5800 A
U2 T W A AT 0 L 40T o O LA R WO FE BB R A B AR Nd: LuAG B % Y e 85 R 29 55,6 °C 5 7K P 77 1] F 2 H
F I AR RSN Fu=—65.78 m Ml Fy=—"77.28 m, LK JG 8O B AT w28 16 255 0 4,332 GEOG Bk
KA Jy 1064 nm) , AT WG AE 32 B0 B R I S EUNARAL, TEUL LA RS A A D 0 SE I ke B AR E RS R Nd:
LuAG P % 0 TR 43 40 B 51 A B 06 ' o 0 i iy A8 o BSEH0L 40 BT 5088 5 S 30 B80HR AR W 5 o DL B8R S 50 43 A 4
g R Nd: LuAG g 8 OGOR R ez 2450 M i U8 Ak SO 6 ol B o A s il S 4R it T R 2 S 8 R 30E .

FEWE OGS ARG ARBORES s BT Nd: LuAG B &

FESES 0433 XHkARiRES A doi: 10.3788/CJL201845.0801002
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Abstract The thermal effect of large aperture active mirror disk Nd: LuAG ceramic laser gain medium under high
power diode pump is analyzed and the wavefront distortions caused by the thermal effect is also studied. In
simulation, the size of the disk Nd: LuAG ceramic is 64 mm X6 mm, the peak pump power is 58.5 kW, the spot
size of the pump is 32 mm X35 mm and the incident angle of laser beams is 15°. Simulation results show that the
maximum temperature of disk Nd: LuAG ceramic is 55.6 ‘C at pumping state, and the negative focal length is Fy=
—65.78 m and Fy = — 77. 28 m in horizontal and vertical directions, respectively. The simulated wavefront
distortions peak valley value is 4.33A (the light wavelength A is 1064 nm), which is caused by defocus mainly. On
this basis, corresponding experimental facilities are set up to measure the temperature distribution of Nd: LuAG
ceramic and the wavefront distortions introduced by laser beams. Simulation results are in good agreement with the
experiment. Simulative and experimental analysis results provide important references for the optimization of the
pumping uniformity and the improvement of the laser beam quality of Nd: LuAG ceramic laser amplifier system.
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Table 1 List of simulation parameters

Simulation parameter Value Simulation parameter Value

Thermal conductivity £ /[W + (m + K) '] 8 Peak pump power P, /kW 58.5

Special heat C /[J + (kg * K) '] 411 Pump pulse width © /ps 300

Mass density p /[ kg * m™* ] 6730 Pump repetition frequency f,/Hz 10
Young modulus E /Pa 3X 10" Pump area A /mm® 35X 32

Poisson ratio v 0.24 Absorb efficiency a /cm ™! 3.1

Thermal expension coefficient 6.8X10°° Convection coefficient & /[kW » (m? « K) '] 4

Total power-heat ratio 7 0.43 Cooling temperature T./°C 23
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Fig. 8 Wavefront distortion through Hartmann-Shack sensor.
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