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Conceptos basicos
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ondas en medios materiales
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absorcion

Nn(w) =n(lw)+rx(w)

“absorcion”
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Ao = 0.5 um
K /
10 4.0 nm
1 0.04 um
10-2 4.0 um
104 0.40 mm
106 4.0 cm
108 40 m
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Determinar la parte real y la parte imaginaria del indice de refraccion
de una resina, utilizada en pinturas blancas base agua




El problema directo
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El problema inverso

Reflectanc a

Angule (grados)
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coherente
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Gajes del oficio
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Pinturas blancas Transferencia radiativa

balance de flujo
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Solucion numeérica

+ condiciones de contorno
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Particulas no-esféricas
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ARTICLES

Optical Properties of Metal Nanoparticles with Arbitrary Shapes

Ivan O. Sosa, Cecila Noguez,” and Rubeéen G. Barrera

Instituto de Fisica, Universidad Nacional Auténoma de Meéxico, Apartade Postal 20-364,
Distrito Federal 01000, Meéxico

Received: November 7, 2002; In Final Form: May 5, 2003

We have studied the optical properties of metallic nanoparticles with arbitrary shape. We performed theoretical
calculations of the absorption. extinction. and scattering efficiencies, which can be directly compared with
experiments, using the discrete dipole approximation (DDA). In this work, the main features in the optical
spectra have been investigated depending of the geometry and size of the nanoparticles. The origin of the
optical spectra are discussed 1n terms of the size, shape, and matenial properties of each nanoparticle, showing
that a nanoparticle can be distinguish by 1ts optical signature.
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ehacidate the problem. For exampls, it 1s known that scattering
effects of smaller particles have a2 maxipmm af smaller
wavelengths; therafore, it is possible o hide the multipolar
effects if they appear at the same wavelength as scattering effects
do. Io such a case, a defailed study of the absorption and
extinction efficiencies is mecessary. We have alse caloulated
fhea opitcal efficiencies for smaller ellipsoidal nanepanicles with
2 major semiaxis of 12 nm. In this case, the main contnibation
w @, come: from light abserption processes due to the
excitation of ome surface plasmon (dipelar exwcitation) whoss
lecaten depends on the particular gzomeiry of each nanopamicls
and on its material properties. From 475 to 730 nm, the main
cootmbution to ., come from lighi-scatenng effecis, althowgh
we also observed a tail in @,.,. Although this fail shows also a
fow peaks, they are washed ouf as the number of dipoeles in the
calculation is mereased dramatcally,™ so they should come from
lack of comvergence in the caloulations. [f is mieresiing fo note



Problema directo
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11 parametros

No todos los parametros son iguales....

MAas precisos... Ao, f
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Use and abuse of the effective refractive index in colloidal systems
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Measurement of low optical absorption in highly scattering
media using the thermal lens effect
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G.P. Ortiz'? and R.G. Barrera'*

'Centro de Investigacién en Polimeros, COMEX, Bivd. Ma Avila Camacho 138, PH 1y 2,

Lomas de Chapultepec, CP 11560, Mexico DF, Mexico

“Instituto de Fisica, Universidad Nacional Auténoma de México, Apartado Postal 20-364,
01000, Mexico DF, Mexico

"On leave from Centro de Ciencias Aplicadas y Desarrollo Tecnolégico, Universidad
Nacional Autonoma de México, Apartado Postal 70-186, 04510 Mexico DF, Mexico

Abstract. In thiz work we show that the thermal lens effect can be applied to highlv scattering and weally
absorbing materials. We apply the thermal lens effect and the z-scan techmique to estimate the effective
absorption coefficient of a suspension of TiO: particles with a mean diameter of 220 nm at two
wavelengths: 488 nm and 514 nm. From the effective absorption coefficient we estimate the absorption

cross section of the particles.




Comparacion con el experimento
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Ajuste sistematico
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Pintura blanca

Pintura = simplex + cargas + dispersantes

EXP : R, mas sensible a (a,, )
Estudios con distintos grados de dispersion del pigmento

Tesis

Las cargas absorben menos que

la resina, por lo que la absorcion O
Q QO

total disminuye, y eso afecta las

propieades opticas... O Q

mm=) nueva linea de investigacion

...Se tomaban como

“Opticamente pasivas”.. CONTINUARLA...



Bases

Bases = simplex + negro + cargas + dipersantes

Problema directo
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Problema inverso
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Kubelka-Munk
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el negro
Caso 1: nP= 1.55+0.1/
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Caso 2: nP= 1.55+0.001:
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Caso 3: nP= 1.55+10:
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