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Dielectric interface
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Dielectric slab
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λλ/4 mirror

beyond. and portsfour   toextended

becan  formalismmatrix  Scattering
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Dielectric stacks

Reference plane?



EE231 Lasers I, os,11/2/99 5

Hermitian matrices
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Lossless and reciprocal twoports

frequency modes, e transverson,Polarizati
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Interferometers/resonators

• Traditional optics: Fabry-Perots as optical filters
– lateral >> longitudinal
– plane mirrors
– plane waves of varying incident angle

• Spatially coherent sources <-> optical resonators
– curved mirrors reduce diffraction losses
– transversal modes (Hermite-Gaussian or Laguerre-

Gaussian)

• Unstable resonators
– large cross sections, large diffraction loss

• Passive cavities
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Resonator modes

• Standing wave cavities
• Ring cavities

– one direction -> no standing waves
– less reflection into master oscillator

• Mode matching
– ~ TEM
– overlap integral

• Uniform plane wave approximation
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Circulating intensity - plane wave
approximation

r1 r2

inc

refl

trans

grt

Ecirc=jt1Einc+ grt Ecirc

grt =r1r2r3...   exp(-α0 p-jωp/c)

L
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Cavity resonance
Ecirc

Einc

=
jt1

1 − grt ω( )
=

jt1
1− r1r2r3....e−α0 p− jωp / c

Axial modes,  free spectral range

Ecirc
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j

t
⇒
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T
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−t1t2e
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Reflections

Erefl = r1Einc + jt1
grt
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Summary

• Mirrors and dielectric slabs
• Hermitian matrices
• Fabry-Perots
• Resonators and Cavity resonance
• Circulating, transmitted and reflected field and

intensity from optical resonators
• Trial midterm


