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REVISAO

Significado de cada parcela

Vetor polarizacao Componentes da polarizacao
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analogamente para os demais térmos ...




Oscilador anarmonico REVISAO
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Exemplo: sodio gasoso (22. Aula)
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REVISAO
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Polarizacao de primeira ordem

()and: ()

Polarizacao de segunda ordem
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Polarizacao de terceira ordem... etc




Second order polarization y
REVISAO
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Estudaremos mais adiante alguns efeitos de maismem,

porém, antes disso, veremos em detalhes como descre

matematicamente os efeitos de segunda e tercdeanor

Nesta aula e na proxima vamos detalhar os calpalias

descrever a intensidade do sinal gerado devido a

susceptibilidade

As aulas seqguintes (72, 82, 99) serao dedicadafets
de terceira ordenmagsociados )
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An electron (purple) is being pushed side-to
side by asinusoidallyoscillating force, i.e.
the light's electric field. But because the
electron is in amnharmonic potential
energy environment (black curve), the
electron motion isotsinusoidal. The three
arrows show thé&ourier seriesf the

motion: The blue arrow corresponds to
ordinary (linearsusceptibilitythe green
arrow corresponds to second-harmonic
generation, and the red arrow corresponds

to optical rectification
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https://en.wikipedia.org/wiki/Second-harmonic_generation




Many analogous experiments starting in

the 70’'s

Bulk crystals (1961)

Crystal surface (1962)
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Molecules on a curved surface

Many contemporary experiments
with nanoparticles



Equacao de onda para um meio nao linear
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Processos nao lineares de segunda orde

Dois campos incidentes com frequénciase
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Sum frequency generation
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Intensidades dos feixes incidentes e feixe gera

1
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Intensidade gerada
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REVISAO -22. aula
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Optical anisotropy
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direction

0
>V
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Figure 2.12

Birefringence caused by
difference of dielectric constants
(and hence refractive index)
along the different crystal axes.
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Phase Matching

(0, + wy)n(w, + w,) = o n(w,) + wn(w,)

Nonlinear Nonlinear
medium medium

Type I Phase Matching

(@ + ;) =

Type Il Phase Matching
no(w, +,) =




Applications

Interface structure

Adsorption measurements

Molecular orientation

Confocal Microscopy:
monolayers, single molecule, single nanoparticles

Many applications in biology and medical physics
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— BBO nanocrystals

(BaB,O,) Beta Barium Borate




Single nanocrystal
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Orientacao dos nanocristais

A linha reta
Indica 0 eixo
o[\ [®




References for applications in biology, medical physics, biophoto
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