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Transient thermal analysis of Nd:YAG crystal end-pumped by pulsed diode laser
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Abstract ;

thermal delormation field on the laser crystal were analytically investigated and calculated. Taking into account the outgoing light

In order to study thermal effect of laser crystal end-pumped by pulsed laser diode, transient temperature field and

pulse LD with the super-Gaussian distribution and the Nd: YAG crystal isotropic heat conduction characteristics, the general
analytical expressions of the transient temperature field and thermal deformation field of Nd: YAG crystal end-pumped by super-
Gaunssian distribution were obtained based on Poission equation of thermal conduction. The effect of the super-Gaussian pump
light spot radius and super-Gaussian order times, pulse width on the transient temperature field of Nd: YAG crystal during the
single-pulse-pumped and the quasi-thermal equilibrium temperature lield of time-varying characteristics were quantitatively
analyzed. The results show that when the LD end-pumped pulsed light has a third-order super-Gaussian distribution, the pump

power is 80W, pulse [requency is 100Hz, pulse width is 200us, the mass fraction of neodymium-doped 0. 01 Nd:YAG crystal
transient temperature field with the pump pulse showing a periodic distribution, the quasi-thermal equilibrium the temperature of
25.5%C t0 29.2°C into a zigzag shape between the distribution of the period. Crystal surface heat pump shape variables between
0. 13um and 0. 19pm showing cyclical changes. The results have the theoretical instruction for designing the heat insensitive

resonant cavity for the pulsed LD end-pumped all solid-state lasers.
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Fig. 1 Pulsed semiconductor laser end-pumped Nd: YAG / LBO green laser
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Fig.2  The relation between of pump power and time
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Fig.3 Temperature distribution at the end-face center of crystal pumped by

different orders of super-Gaussian beam

4 25.4C,24.4C,23.9C,23.6C,23.4C, ¥ k=1
Bt Sy SHUAEL (R TGS, 7Rz T RO AR B IR T oK, SRE
BBk ERIE R, O BRBEARZE A, FE A
EEPIRE T E&EEILFES . BRI | BfE
B EFRYEIRE FREBEEIR-—L,

BHEEHOER IR 3, B 4 Bis BT AR

27 .
._7:1

w=300um
% w=350um
E 1w=400um
s =,
: o
g =5 Lm
2 el
8 10

Fig.4 Temperature distribution at the end-face center of crystal pumped by

different super-Gaussian beam radii
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Fig.5 Temperature distribution at the end-face center of crystal pumped

by different pump pulse widths
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Fig.6 Temperature distribution at the end-face center of crystal in the first

twenty pump pulses
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Fig.7 Temperature changing with lime at center of crystal
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Fig.8 Thermal deformation changing with time at center of crystal
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