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© Interference in random media

©® White-light enhanced backscattering
spectroscopy

©® Application: photonic nanomaterials



@ Light follows random multiple
scattering paths

@ Paths have different phase

Diffuse
light @ Interference gives speckle

© Averaging over disorder
gives diffusion

However,

® Some interferences survive
averaging



Enhanced backscattering (EBS)

o Every light path in reflection has a

Random reciprocal path
material © Reciprocal paths interfere con-
o © o structively in exact backscattering

@ Dephasing of paths with 6
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Enhanced backscattering (EBS)

© EBS: manifestation of weak localization of classical
waves. (Van Albada, Lagendijk, PRL 1985)
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White-light EBS: what is new?

©® EBS requires spatially coherent
source (laser)

© New idea: supercontinuum
white-light for broadband EBS

- High spatial coherence

- High spectral intensity +

L , _ PCF
©® White-light EBS: investigate - O)

spectral signatures of
- Resonant scattering
- Photonic bandgaps

- Anderson localization




Porous gallium phosphide
(GaP)

Semiconductor nanowires
GaP, InP, Si,




Experiment: Setup

Detector

©® Rotating detector arm

© Prismis changed to
beamsplitter for small angles

Fixed arm
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Experiment: white-light EBS

©® Spectrally-resolved EBS using white-light supercontinuum

© Range550-1000nm k-
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Experiment: white-light EBS

Spectrally-resolved photonic strength 1/k¢

Strong difference 6
between P-GaP
and nanowires

P-GaP is to date = x~
strongest scattering
material

(Schuurmans et al.,

Science 1999) 0

1/k¢ ~ 1 signifies
Anderson localization
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Conclusions

©® White-light enhanced backscattering
from 530-1000nm

® New tool in designing strongly
photonic random nanomaterials

® Prospects: exploration of interference
in random media, white-light speckle
correlation
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