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Measurement of temperature rise in Nd:glass slab laser
verification of non-uniform heating model

Huang Guosong, Gu Shaoting, Gu Gencal
(Bhanghai Institute of Optics and Fine Mechanics Academia, Sinica)

Abstraet: The principle and method are given on measuring the temperature rise in slab
laser medium using the Mach~Zehnder interferometer and the end surface Interferometer, The
results verifies the model of nonuniform heating model] in the laser medium we proposed.
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Fig. 2 Experimental equipment for measuring  Fig. 3 Interference fringes in the slab
the temperature rise at thermal equilibrium
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Table 1 Temperature rise in the slab at different input powers

P, (W /o) ms m, | IO | Taw(O)
14 3.0 33 | 9 13
20 4.5 48 13 20
a7 6.0 64 17 26
32 7.0 75 90 30
Table 2 Temperature distribution in the slab
Ymm —2.8 —2.5 —2.0 ~1.0 0 0.9 1.8 2.4 2.7
M(y) 2.0_ 1.5 1.0 0.5 0 0.5 1.0 1.5 2.0
T, (y) (°C) 4 9 15 21 23 a1 15 9 4
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Fig. 4 The average tamperature rise at

different input powers at different input powers

Fig. 5 Maximum temperature rise
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Table 3 Measured heat generation efficiency in the slab

P, (W /cm?) [ 14 20 28 | 32
T.(°C) 9 13 17 20
ng (F6) 11.3 11.4 11.0 11.1
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