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Optica lineal: cdmo interactua la luz con la materia




Optica lineal: cdmo interactua la luz con la materia




Qué dicen los libros de
optica no-lineal sobre |la
dispersion Raman??



La dispersion inelastica de luz en la optica lineal y no-lineal

The Raman scattering processes can be described by the equation
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La dispersion inelastica de luz en la optica lineal y no-lineal

The Raman scattering processes can be described by the equation
! 2 3
P,' = ng )Ej + ngk}EjEk + X,(‘jk)1E:jEkEl-

The first term is connected with [inear polarization and describes spontaneous, linear
Raman scattering, which is studied by the conventional methods of Raman spectro-
scopy. The second- and third terms describe spontaneous, nonlinear Raman scatter-
ing (called hyper-Raman scattering). The third is also responsible for the, stimulated
Raman scattering.
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La dispersion inelastica de luz en la optica lineal y no-lineal
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La dispersion inelastica de luz en la optica lineal y no-lineal
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Un proceso estimulado x(3): CARS

Coherent anti-Stokes
Raman scattering
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Pero, porque aparecen
bandas laterales?

Y qué es eso de los
“‘estados virtuales™?



Modelo macroscopico de la dispersion Raman
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Modelo macroscopico de la dispersion Raman
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Modelo macroscopico de la dispersion Raman
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Seccion eficaz Raman

Susceptibilidad fluctuante
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Dispersion Raman en cristales: reglas de conservacion
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Dispersion Raman por fonones acusticos:
Mecanismo fotoelastico
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Dispersion Raman por fonones acusticos:
Mecanismo fotoelastico
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Dispersion Raman en superredes
AlAs / GaAs
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Dispersion elastica (Rayleigh) e inelastica (Raman)

Fluctuaciones estaticas en la funcion dieléctrica
dan lugar a la dispersion Rayleigh (elastica)

Fluctuaciones dinamicas en la funcion dieléctrica
dan lugar a la dispersion Raman (inelastica)




Pero, porque aparecen
bandas laterales?

Y qué es eso de los
“estados virtuales”™?



La debilidad de la técnica
Sir C. V. Raman

The Nobel Prize in Physics 1930

“for his work on the scattering of light and for the discovery of the
effect named after him”

Sir Chandrasekhara Venkata Raman

 The chief difficulty which had hitherto oppressed us in the study of the
new phenomenon was its extreme feebleness in general. This was overcome

by using a 7-inch refracting telescope in combination with a short-focus lens
to condense sunlight into a pencil of very great infensity.



Porqué esta debilidad?, y
cOmMo superar esta
debilidad?



1) Resonancia: Teoria cuantica de la dispersion Raman
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1) Resonancia: Teoria cuantica de la dispersion Raman
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1) Resonancia: Teoria cuantica de la dispersion Raman
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1) Origen de la resonancia en la teoria macroscopica del Raman
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1) Acoplamiento resonante en MQWs de GaAs
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2) SERS: “Surface Enhanced Raman Spectroscopy”
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2) SERS de moléculas individuales
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Monitoring the Electrochemistry of Single Molecules by Surface-Enhanced
Raman Spectroscopy

Emiliano Cortés,” Pablo G. Etchegoin,™* Eric C. Le Ru,* Aleiandro Fainstein,¥ Maria E. Vela,' and
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2) Mirando con Raman la carga y descarga de una molécula
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3) Resonadores opticos: espejos de Bragg (DBRs)
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3) Resonadores opticos: Microcavidad
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3) Resonadores oOpticos: doble resonancia Raman
Raman
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Pero volvamos a la teoria
cuantica de la dispersion
Raman



Teoria cuantica de la dispersion Raman resonante
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Teoria cuantica de la dispersion Raman resonante
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Qué es la optomecanica
en cavidades?
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The gravitational wave detector LIGO
as a huge cavity optomechanical system?

Cavity optomechanics as a limiting factor:
| Quantum theory of measurement & gravitational wave detection

PHYSICAL REVIEW
LETTERS

Vorume 45 14 JULY 1980 NUMBER 2

Quantum-Mechanical Radiation-Pressure Fluctuations in an Interferometer

Carlton M. Caves
W. K. Kellogg Radiation Labovatory, California Ihstitute of Technology, Pasadena, California 91125
(Recelved 29 January 1950)

The interferometers now being developed to detect gravitational vaves work by measur-
ing small changes in the positions of free masses. There has been a eontroversy whether
quantum=mechanical radiation-pressure fluctuations disturb this measurement. This
Letter resolves the controversy: They do.




Qué es la optomecanica de cavidades?
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Pero, cOmo ejerce fuerza
la luz sobre la materia?
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Presion de radiacion
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Y con esto, quée?



La auto-oscilacion mecanica
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Cavidades semiconductoras optimizadas

Photon Mode A~870 nm v, ~ 20 GHz (~80 peV)
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Podemos hacer algo
mejor?
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Conjugando cQED + cQOM
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Resonadores hibridos: + sistema 2-niveles
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Resonadores hibridos: + sistema 2-niveles
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Resonadores hibridos: + sistema 2-niveles
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Resonadores hibridos: + sistema 2-niveles
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Y porqué un BEC de
polaritones puede ser
interesante?



Y porqué un BEC de polaritones puede ser interesante?
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Polariton optomechanics
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BECs en trampas de polaritones
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Acoplamiento entre trampas: SASER
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Retroaccion dinamica: BEC modulado mecanicamente
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That 's All




