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Abstract

Fabry-Pérot etalons are widely used in laser 

resonator and spectroscopy for wavelength 

selection. Typically they are composed of two 

highly reflecting surfaces with air or glass in 

between. In this example, an optical 

metrology system with a silica spaced etalon 

is set up to measure the sodium D lines in 

VirtualLab Fusion. With the non-sequential 

field tracing technique, the interference due to 

multiple reflections in the etalon is fully taken 

into account, and the influence of the number 

of multiple back reflections on the 

convergence of the result is investigated.



Modeling Task
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input spherical wave
- sodium D lines 

@ 588.995 nm & 589.592 nm

- linearly polaried 

along x direction

- half divergent angle is 2.3°

d1 = 70 mm

d2 = 1.686 mm

d3 = 10 mm d5 = f = 100 mm

d4 = 4.3 mm

fused silica

silica-spaced etalon

HR - coating
- reflectance ≈ 80%  

- thickness ≈ 530 nm

- material: Silicon Dioxide 

& Titanium Dioxide 

spherical lens
- type: plano – convex

- radius = 51.94 mm

- material: N-BK7
?



Result: Only Transmitted Field
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sequential

ray tracing

(reference: 50 orders)

only transmission 

from etalon

sequential field tracing



Result: Transmitted Field + 2 Back Reflections
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(reference: 50 orders)
non-sequential field tracing

non-sequential 

ray tracing

multiple reflections 

from etalon



Result: Transmitted Field + 4 Back Reflections
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(reference: 50 orders)

non-sequential 

ray tracing

multiple reflections 

from etalon

non-sequential field tracing



Result: Transmitted Field + 8 Back Reflections
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(reference: 50 orders)

non-sequential 

ray tracing

multiple reflections 

from etalon

non-sequential field tracing



Result: Transmitted Field + 12 Back Reflections
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(reference: 50 orders)

non-sequential 

ray tracing

multiple reflections 

from etalon

non-sequential field tracing

589.592 nm

588.995 nm 
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