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Abstract

The theoretical model of thermal-steady-state anisotropic 2pmTm:YLF crystal was built based on
the practical operation condition. Analytical solution was used to get the analytical expression of
the distribution of temperature in Tm crystal and thermal focal length. Then, the influence of
pump power, waist radius and crystal face size to the distribution of temperature and thermal
focal length was simulated. The results show that the temperature rise and nonuniformity of
thermal distortion are intensified by the increase of doping density which leads to a worse ther-
mal effect. The temperature rise and nonuniformity of thermal distortion are weakened by the
modest increase of crystal length which leads to a good thermal condition. The results in this pa-
per provide theoretical basis for cavity design and cooling system of dual-pumped Tm:YLF laser.
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Figure 1. The thermal model of Tm:YLF crystal
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Figure 2. (a) 3-D temperature distribution of the x-y plane; (b) 2-D temperature distribution
of the x-y plane

2. (a) x-y £ 3-DiBEST; (b) x-y £iH 2-DEES

311
310§

a=0.40cm
a=0.35cm

309 a=0.30cm
ggg a=0.25cm )
T(K) 306 a=0.20cm _~

a=0.150cm~"

305 N S
304
303
302
301

0 010203040506070809 1 1112
z-axis(cm)

Figure 3. Temperature distribution of the crystal center axis
under the different end face sizes

3. NEIERER T @& DR E 2 E (P, = 15 W)

330 ]
220 Pin=60W
TK | Pin=50W )
310 Pin=40W
| . Pin=30W ) |
300 Pin=20W ]
o P
Pin=10W
290
0 02 04 06 08 1 1.2
z-axis(cm)

Figure 4. Temperature distribution of the crystal center axis
under the different pump power
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Figure 5. Temperature distribution of the crystal center axis
under the different waist radius
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