LASER & THERMAL MODELLING - EXAMPLES

The available geometries are rod, disk, slab, zig-zag slab. Table | below summarizes the geometries and types of
calculations.

Rod X X X X X
Disk X X X X X
Slab X X X X X
Zig-zag slab X X X X NA

Table I. Available geometries and types of calculations for advanced thermo-optical modeling of lasers.

The HiLASE team, as shown in tables Il - IV below, can model a number of different optical materials. Yb:YAG and TGG
ceramics can also be modeled, where some material parameters are estimated from single crystals.

Yb:YAG X X X X X X 0-30at. %
Yb:YLF X X X X NA X 0-25at. %
Ti:Sapphire2 X X X X X X 0-1at. %

Table Il. Available laser materials and types of calculations for advanced thermo-optical modeling.

LBO X X X X NA X
KDP X X X X NA NA
DKDP X X X X NA NA
BBO X X X X X X

Table Ill. Available nonlinear materials and types of calculations for advanced thermo-optical modeling.

Crystal X X X X NA X
quartz

Calcite X X X X NA X
CaF2 X X X X NA X
GG X X X X X X

Table IV. Other available materials and types of calculations for advanced thermo-optical modeling.

! Only normal incidence is available.

2 Some parameters are taken from pure sapphire.
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Some examples of our laser & thermal modeling

1) Heat load and temperature profiles in Yb:YAG (a), BBO (b) and TGG ceramic (c) optical elements
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2) Stress tensor components of Yb:YAG ceramic slab amplifier
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3) Measured and calculated thermal stress induced birefringence in TGG ceramics rod [7]

Measured SID Calculated SID
Total = 0.061% Total = 0.043%

Peak = 0.0033 Peak = 0.0026

y [mm]

4) Calculated thermal stress induced birefringence in Yb:YAG ceramics slab amplifier

Depolarization 1 pass Depolarization 2 passes
D = 15.5320 %

D =4.5749 %
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Pro vice informaci prosim kontaktujte: solutions@hilase.cz
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