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Optical Analysis Considering Thermal Lens Effect by High Power Laser
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It is needed to use both Finite Element Analysis (FEM) tool and optical simulation tool to calculate thermal lens effect for

optical performance. FEM tool calculates lens internal temperature distribution and surface deformation delivered from laser

power absorption and optical simulation tool use these data to calculate optical performance. Since FEM tool handles the data

by grid form, on the other hand optical simulation tool handles the data by function form, it is difficult to do co-simulation

between two tools. We studied and developed the method to do co-work between two tools easily and accurately and compared

the simulation result with measured result and we got good correlation.
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Fig.1 Simulation framework.
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Fig.2 Absorption Distribution.
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Fig.5 Temperature Result.
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Fig. 6 Z-axis Displacement Result.
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Fig.7 Geometry and Mesh shape.
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Fig. 8 Error removal method.
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Table 1 RMS error.
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Fig. 10 Surface Error.
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Table 2 Lens Data.

BILY X HEL VR 3L YA ALY SV YR

JIR P EM m Yy P
MWHE BK7 BK7 BK7 BK7 BK7
d—F4 7 L L L %L %L
HHE (mm) $254  $254  $254  $254  $254
FOEE (mm) 2.5 2 8.4 2.8 3
HIEOMEEE (mm) 1557  4#EFR 2595 2076 7785
REOMEE (mm) MERR 1557 2595 2076 E[R
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Fig. 11 Lens Drawing.
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Fig. 12 Simulation Result.
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Fig. 13 Measurement Result.



