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Nonlinear Optical Effects

Frequency mixing processes
Second harmonic generation (SHG),
Third harmonic generation (THG), generation

High harmonic generation (HHG), generation of light with frequencies
much greater than the original (typically 100 to 1000 times greater)

Sum frequency generation (SFG)

Difference frequency generation (DFG),

Optical parametric amplification (OPA),

Optical parametric oscillation (OPO),

Optical parametric generation (OPG),

Spontaneous parametric down conversion (SPDC),

Optical rectification (OR), generation of quasi-static electric fields.

Nonlinear light-matter interaction with free electrons and
plasmas[1][2][31[4]
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Nonlinear Optical Effects

Other nonlinear processes
Optical Kerr effect, intensity dependent refractive index (a x3 effect)

Self-focusing, an effect due to the Optical Kerr effect (and possibly higher
order nonlinearities) caused by the spatial variation in the intensity
creating a spatial variation in the refractive index

Kerr-lens modelocking (KLM), the use of Self-focusing as a mechanism to
mode lock laser.

Self-phase modulation (SPM), an effect due to the Optical Kerr effect (and
possibly higher order nonlinearities) caused by the temporal variation in
the intensity creating a temporal variation in the refractive index

Optical solitons, An equilibrium solution for either an optical pulse
(temporal soliton) or Spatial mode (spatial soliton) that does not change
during propagation due to a balance between diffraction and the Kerr
effect (e.g. Self-phase modulation for temporal and Self-focusing for
spatial solitons).
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Dark Matter and Dark Energy
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U(1) gauge bosons with mass in the subelectron volt.

» Non linear effect in large electromagnetic fields, light shinnin
Thlf“ffﬁlgh Wa”S. G. Mourou Passion for Light




Nonlinear optics

2010

Nonlinear QED
1990 Dark Matter,...

RelativisticEpoc

1960 h £ _2mc’
-

Coulombic Epoch

2
ER:mOC _hv

el ie




	Slide Number 1
	Slide Number 2
	The first Optical Nonlinear Effect was observed June 28, 1961 (Alan Hill)
	Nonlinear  Optical Effects
	Nonlinear  Optical Effects
	Laser Physics
	Slide Number 7
	Dark Matter and Dark Energy
	Slide Number 9
	Nonlinear optics

