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Clasificacion de Materiales

por su Conduccion Eléctrica
| Ley de Ohm:

» “Superconductor’:
p=0

J=0K
j — Densidad de Corriente Eléctrica

(T<T, + efecto Meissner) s Campo Eiéetrico
> Metal . 0 — Conductividad Eléctrica

p= 1-100 IJQ cm P= 1 = Resistividad Eléctrica

_ o
> Aislante:

p>10 GQ cm

» Semiconductor (T=300K):
P=T1mQcm-1 MQcm
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Estructura Electronica de
Bandas ‘““Chatas’

Vacuum energy
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Propiedades Opticas

Materiales Transparentes
(En Semicond: Caso hv < Eg):

> e

Velocidad de la luz :
v - en el medio,

¢ - enel vacio,

k= ZLL — Nimero de Onda (k = mi)
- : : X A N
E Elexp[l(kx—at)]=exp i) nN—-—t 2 .
C W=2TV = — = Frecuencia Optica
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Propiedades Opticas

n, - Indice de Refraccion COMPLEJO

Materiales NO Transparente,
Absorcion de Luz (En Semicond: Caso hv > E,):

0. =ntiq
n= Re(l]c) — indice de refraccion,

g =Im (qc) - coeficiente de extincion,

2 . .,
a= 0 - coeficiente de absorcion
C
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Origen Interaccion
Radiacion - Materia
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Figure 2-27 The variation of different types of polarization with time under a step-function electric field F.
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Modelo clasico de Lorentz

* Oscilador Armonico Amortiguado:

Fuerza media

ron :
sobre electro Fuerza impuesta

de carga -€ por un campo eléctrico E
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Modelo clasico de Lorentz

* Oscilador Armonico Amortiguado: N

Fuerza Disipativis -
m,: masa electronica Fuerza Restitutiva

V: velocidad media (). Frecuencia de

: L e Resonancia
1: Tiempo Caracteristico
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Modelo clasico de Lorentz

* Oscilador Armonico Amortiguado:

e Sistema Cuantico Equivalente:

T: constante de tiempo /\/\/\r) | £ 0 =h W)
¥
+ E . =hv=hw ®
z-colisiones p i
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Modelo clasico de Lorentz

* Oscilador Armonico Amortiguado:

B - om -
-mw'r =—eE+iow—<r—-m,ajr

e




Modelo clasico de Lorentz

* Oscilador Armonico Amortiguado:

. - m -
-m,w’'r =—eE+iw—r—m, ) r

(4

P: Polarizaciéon Eléctrica,

T

N: electrones por volumen
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Modelo clasico de Lorentz

* Oscilador Armonico Amortiguado:
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Modelo clasico de Lorentz

* Oscilador Armonico Amortiguado: N

D: Desplazamiento dieléctrico.

€+ Permitividad del vacio
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Modelo clasico de Lorentz

* Oscilador Armonico Amortiguado: d\m"

e’ N
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Modelo clasico de Lorentz

* Oscilador Armonico Amortiguado:

(@D/[(@, -0) +Hw1)’]

Re[e(w)]-1 (0, -00)/[(@, -03") +(e1)’]

7'=0
-1_
T —w0/4

-1
T =w0/2 2
(wp/wo)

FWHM -~ 1/t
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Modelo clasico de Lorentz
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Fig. 2.4 Frequency dependence of the real and imaginary parts of the complex dielectric constant of a dipole oscillator at
frequencies close to resonance. The graphs are calculated for an osecillator with wp = 10 rad/s, v = 5 = 1012571, g = 12.1.0
and e.. = 10. Also shown is the real and imaginary part of the refractive index calenlated from the dielectrie constant.
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Origen Interaccion
Radiacion - Materia
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Figure 2-27 The variation of different types of polarization with time under a step-function electric field F.
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Generalidades

> Energia del Foton:
E =hv = hc/A = hw
> Sistemas “Homogeéneos”:

Todos los electrones tienen una unica resonancia: (L)O

> Sistemas “Inhomogéneos”:

Existen distribuciones de resonanci

> Kramers-Kronig:

Por causalidad:
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Formas de lineas
homogéneas vs. inhomogéneas

— =33 =000
——oa=13 y=10.50

a=10 y=1.00
——a=0.00 v= 1.80
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Eco de Fotones

I
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Fig. 21.7 Schematic drawings describing the echo phenomenon. The upper picture shows the
pulse excitation sequence. The lower picture depicts the precession of the pseudo-dipoles in
the rotating frame at various times,
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Indice de Refraccion y
Coeficiente de Extincion

vibrational bands electronic transitions

[
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Indice de Refraccion y
Coeficientade txtincion
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Absorcion Infrarroja

UV visible infrared

£
8
=

Wavelength (microns)
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Banda Retstrahl (rayo residual)
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Mezclas
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Fig. 4.4. Dielectric functions of Ag and Al,Og
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Fig. 4.5. Dielectric function of the composite material
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Mezclas

Re: as by Eq.(4.11)
Ime as by Eq.{4.11)
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Mezclas

MG: Maxwell-Garnett
LLL: Lorentz—ILorenz
EMA: Effective
Medium
Approximation o
Bruggeman

20000 30000
v | '.'.:rl"l"I
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Mezclas
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Plasmones

Interface Metal —

> Volumetrico: Dieléctrico (€,.):

»>Superficial:

> Esférico:
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SPR: Resonancia Plasmones
unertficiales

COLLOIDAL SILVER
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F igure 12.19 Absorption spectra of silver colloids ( top); particle shape is specified by the average
axial ratio a/b (from Skillman and Berry, 1968). Below this are € for silver (solid curve) and the
surface mode wavelengths (dashed curves) for the two shape factors of a spheroid.

Plata
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Vinculos de Wiener
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