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Abstract

The thermal lens effect in a nonplanar ring oscillator laser was calculated using finite element anal-
ysis (FEA). The optical path difference (OPD) method shows that the thermal lens is significantly
affected by strain and end face bulging. The skew efficiency of the non-planar ring cavity laser is
0.17, and the experimental results confirm the correctness of the crystal structure.
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Figure 1. Schematic diagram of NPRO laser
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Figure 2. The three views of the experimental model
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Figure 3. Mesh map for each part of the thermal model: (a) the mesh of the Nd:YAG crystal; (b) the mesh of Indium, and (c)
the mesh of TEC
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Figure 4. Enlarged views of the local mesh
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Table 1. Boundary conditions
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Figure 5. Views of the temperature distribution at 3 W pump power include: (a) the temperature distribution on the end face
and an enlarged view of the partial area; (b) the temperature distribution on the cross section and an enlarged view of the local
area, and (c) the temperature distribution on the longitudinal section and an enlarged view of the local area
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Figure 6. Views of the x component of thermal strain at 3 W pump power
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Figure 7. Views of the displacement of the model at 3 W pump power. The displacement vector sum is represented by u. (a)
(b) and (c) show front view, vertical view and end view of displacement vector sum of the model
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Figure 8. Contour map of the displacement vector, ux, uy, u; represent the displacements of x, y, z components of the end face,
respectively
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Figure 9. Figure (a) shows the AOPD caused by thermal strain at 3 W pump power. the yellow denotes the tangential plane
while the purple represents the sagittal plane; Figure (b) shows the AOPD caused by temperature distribution at 3 W pump
power
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Figure 10. AOPD caused by end face bulging at 3 W pump power; the purple denotes end face bulging in the x direction while
the yellow denotes end face bulging in the y direction
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Figure 11. Spot diagram of the NPRO laser
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Figure 12. The output power curve of the NPRO laser
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