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Abstract Based on transient heat conduction equation, pulse Gaussian beam dual-end pumped Tm: YAG rod time-

varying temperature field analytical expression and the time-varying thermal focal length are obtained by the integral

transform method. The effects of pumping power. repetition frequency and duty ratio on pulse laser diode dual-end

pumped Tm : YAG rod axial transient temperature distribution and the time-varying thermal focal length are

quantitatively analysed. Simulation results show that with the increase of pulse number, the temperature distribution

and the thermal focal length of Tm: YAG crystal rod appear jagged and eventually get to the periodic distributions. As

the increase of pumping power, repetition rate and duty ratio, the whole temperature of Tm : YAG crystal rod

increases and the temperature difference between the Tm: YAG rod on both ends of the center and the axis center of

rod becomes larger. while the time-varying thermal focal length gradually becomes shorter and the fluctuation range

is smaller. The results provide theoretical basis for the further study of heating compensation and cavity design.
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Fig. 1 Pulse LD dual-end pumped Tm: YAG rod model
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Table 1 Parameters used in simulation

Parameters Value
Temperature of cooling liquid / C 20
Initial temperature /C 25
/H(E;;]t .trcarﬁifze{ c;{)gflf;clent of air (h) g% 10!
/H(evvat .ccéxrqr(lilllct.lvll(lzflc))f Tm:YAG (K) 14102
Pump beam waist /cm 400X 10"
Heat fraction 0. 65
Crystal length /cm 1
Crystal radius /cm 0.08
Density of Tm: YAG /(kg/cm*) 4560X10"°¢
Specific heat capacity of Tm: YAG 590

/(J+kg '« K™

Absorption coefficient 3 15
of 3.5% Tm:YAG /cm ™! v
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Fig. 2 Repeated pulse LD dual-end pumped Tm: YAG crystal axial transient temperature distribution.
Pump powers are (a) 15 W, (b) 20 W and (¢) 25 W, respectively
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Pump powers are (a) 15 W, (b) 20 W and (¢) 25 W, respectively
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Fig. 4 Repeated pulse LD dual-end pumped Tm?

YAG crystal axial transient temperature distribution.

Repetition frequenies and duty radios are (a) 70 Hz, 35%; (b) 80 Hz, 40%; (c) 90 Hz, 45%, respectively

1.2 BEEFRSRESTHIETHREENIZNE
W bk o LD 2 A A TR] A0 a2 80 ) 24 4l
BN 30 W, B Z K435 K 70.80,90 Hz, i

NS kol LD W 8 &k ob iz Tm: YAG §hik
st A5 $ACFE B 49 30 a0 1 5 TR
H A 5Ca)~ o) A A, Tm: YAG & #4451 5 )

AN 35% . 40% 450 MBI B R 1 £11.13.21 MBIk A RS, EEHBE N

90 90 90

£ @ g ® e ©

E80 £80 580

=

B0 gﬂ 70 E" e

2 e = 60

R 60 T 60 =

P P E50

g 50 g 50 g 40

g4 g4 £ 30
30 005 010 015 020 Al 005 010 015 020 20 005  0.10 0.15 020

Time /s Time /s Time /s

SRR E 25 A3 () 70 Hz. 35%; (b) 80 Hz. 40%; (o) 90 Hz. 45%
Fig. 5 Repeated pulse LD dual-end pumped Tm: YAG crystal time-varying thermal focal length.

Repetition frequencies and duty radios are (a) 70 Hz, 35%; (b) 80 Hz, 40%; (c¢) 90 Hz, 45% , respectively
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