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» Self-focusing / Self-trapping
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Acousto-optic modulators
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Acousto-optic modulators (standing wave)

electro-acoustic medium
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Standing acoustic wave:
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Third-order susceptibility and symmetries

( 3 ) 3x3x3x3 = 81 elements (accounting for polarization) L (3)
X e ° also depends on involved optical frequencies P’L = ...t €0 Xijkl EJ Ek El + ...
,I/J (sum over double indices)
This greatly simplifies for isotropic materials: If Kleinman’s symmetry is assumed
(nothing should change when rotating, inverting, mirroring the material) (Iossless, all frequencies well below material resonance):

* Frequency independence
* instantaneous
Order of indices does not matter

X1111 = X2222 = X3333,
X1122 = X1133 = X2211 = X2233 = X3311 = X3322,
X1212 = X1313 = X2323 = X2121 = X3131 = X3232,

X111 = 3 X1122
X1221 = X1331 = X2112 = X2332 = X3113 = X3223.

All other elements with odd number of occurrence of one index are zero

Moreover:

X1111 = X1122 + X1212 + X1221

(only 3 independent elements)




Ove rV| eW X (3) p rocesses / assume only one polarization
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Overview y3) processes G THG
Triple-sum (TSG)

Third harmonic (THG)
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Third-harmonic generation

Two frequencies:
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Self-Phase modulation (SPM)

Only one frequency
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Cross-Phase modulation (XPM)

Two frequencies
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XPM twice as strong as SPM

X111 = 3 X1122
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SPM/XPM for circular polarized light

What happens if we have an arbitrary polarization:
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c * Photon number is conserved
FO U I Wave MIXin g ( FW I\/l ) * ‘Center of gravity’ of the spectrum is conserved
* Short range mixing (in terms of frequency separation)
* SPM / XPM are important
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Example: Importance of SPM/XPM and Dispersion
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Self-focusing and self-trapping
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Power is relevant, not intensity
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Spatial solitons

Balance between

Diffraction Self-focusing
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