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1. Previous work: Resonant transport model

Quantitative transport description in photonic glass [2]
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Energy coherent potential approximation [1]
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2. Previous work: Polymeric photonic glass

Sample control [3]

polystyrene PG
(n = 1.6)

prevent crystallization
(via salt concentration),
avoid optical shortcuts
(hydrogel network)
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Probing multiple scattering Mie resonances [2]

(a) nECPA : ECPA ef-
fective index model

• n0 = 1: no e�ective
index used

• nvol = npf +
nm(1 − f)

• nMG: Maxwell
Garnett e�ective
index model

• N = x cluster:
F (Θ) calculated for
clusters, no neff

(b) ballistic regime:
Ic = I0 exp(−L/`s)

• Multiple Sphere
T Matrix MSTM:
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Simulations
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Experiments

spectral coherent backscattering
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⇒ Position of the resonances
are very well predicted by
ECPA model.

3. High index photonic glass

White paint materials: titanium dioxide

steric stabilized, 3-5% static stabilized, > 10% commercial TiO2, > 20%
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polydispersity

salt (CaCl2)
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ECPA prediction:
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4. TiO2 photonic glass

Coherent backscattering Sintering anatase and rutile phase

PXRD quanti�cation:
monodisperse
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5. Light transport in white paints

Testing the ECPA scattering strength λ0/`
∗

monodisperse photonic glass
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polydisperse photonic glass
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`∗: static scattering
D: dynamic scattering D =

vE`
∗
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monodisperse amorphous TiO2

v E
 x

10
-8

 (
m

/s
)

1.8

2

2.2

2.4

r/λ0

0.3 0.35 0.4

vE=L=05
2

D
 (

m
2 /

s)

60

80

100

l*  (
μm

)

1

1.2

1.4

1.6

⇒ resonant transport

time of �ight:

polydisperse commercial TiO2
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Conclusion
ECPA model:
• predicts position of multiple scattering Mie resonances very well

• four materials/indices are recovered

• order of magnitude of the scattering strength is also recovered

• polydisperse TiO2 data follows envelope of the theory curve
Perspective:
• improve sample (monodispere, structural correlation, higher index)

• Can sharp resonances reach localized regime?
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