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Introduction
- NLO properties of noble metals have been studied in:

-Nanoparticles
-Percolation films
-Thin films

Results:

Sub-ps response time

)3(χ

Interaction length L ~ skin depth

Nonlinear response localized
at the IB absorption edge

χ(3) >>  χ(3) of silica χ(3) - mostly imaginary

Metals = losses!



Features:
Reduced loss (linear properties studied by Bloemer and Scalora [1])
Enhanced nonlinear response (theory by Bennink et al. [2])
Shifted peak of  nonlinear response
Imaginary χ(3) à nonlinear phase shift
Increased damage threshold

Artificial composite materials
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1-D metal-dielectric PBG structure
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Linear transmittance
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< 1 ps ~5 ps

hω

T~1000K

“Fermi smearing”

2.15 eV probe

valence

conduction
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G. L. Eesley, Phys. Rev. B33, 2144 (1986)
H. E. Elsayed-Ali et al. Phys. Rev. Lett. 58, 1212 (1987)

Near interband edge, “Fermi smearing” is dominant nonlinear process
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∆Pulse energy ~ 1mJ
I = 100 MW/cm2
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Nonlinear response of PBG
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Strong nonlinear features @ 650 nm! 
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Nonlinear phase shift in PBG
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Conclusions

• Stable, artificial, solid-state NLO material
• Enhanced transmission (10X)
• Enhanced nonlinear response (20X) over 

extended  spectral range (550-650 nm)


