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Transient thermal profile in solid—state laser. a

finite-geometrythree-dimensionl model

Lii Baida, Liao Yan, Cai Bangwei
(Department of Physics, Sichuan University, Chengdu)

Abstract. A three-dimensional model for transient thermal profile in a finite laser rod is
presented. Closed—form temperature expressions are derived in general case. A comparison
between the rod—and slab-geometry media is given and computerized caleulations are perfor-
med to explain our theoretical results.
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Fig. 1 Temperature distribution of a Nd: phosphate glass rod for single-shot (a), (b) and

repetitively pumped (M—><e) (e, d) operations as & funetion of coordinate 2. (a), (¢) f(r,

0, s)=1, (b), (d)f(r, 0, £)=1+0.4¢%, parameter is t/7. 1-t/r=10"% 2—1¢/v=0.1;3~#/
7=0.2;4—t/v=0.35—-t/v=0.4,6—t/r=0.5;7—1/v=0.6
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Fig. 2 Temperature profile in r-direction of & Nd:glass rod (a), (d), (¢) and in

y—direction of a Nd: glass slab (¢) for repetitively pumped (M—>oo) operation.
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Fig. 3 Temperature buildup at the center of a repetitively pumped (a)rod, (b) slab
vs time #, keeping the average pumping power constant. f=1, L—>oco, wR?=ab,
a/b=3, parameter is the pumping frequeney v,1—~»=1Hz, 2-v=5~20 Ha.
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