


























Enhanced EO Response of Layered Composite Materials
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3.2 times enhancement in agreement with theory! R. L. Nelson, R. W. Boyd,

Appl. Phys. Lett. 74, 2417, 1999.



Role of Metals in Composite NLO Materials

- All-dielectric composite materials
Minimum loss, but limited NL response

- Metal-dielectric composite materials
Larger loss, but larger NL response
Note that ¢(3) of gold = 106 (3) of silica glass!

Also, metal-dielectric composites possess surface plasmon
resonances, which can further enhance the NL response.

How to minimize loss
minimize attenuation by dilution (in liquid colloids)
minimimze attenuation through metal-dielectric PBG structures



Accessing the Optical Nonlinearity of Metals
with Metal-Dielectric Photonic Crystal Structures

» Metals have very large optical nonlinearities but low transmission

 Low transmission is because metals are highly reflecting
(not because they are absorbing!)

 Solution: construct metal-dielectric photonic crystal structure
(linear properties studied earlier by Bloemer and Scalora)
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Greater than 10 times enhancement of NLO response is predicted!
R.S. Bennink, Y.K. Yoon, R.W. Boyd, and J. E. Sipe, Opt. Lett. 24, 1416, 1999.
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We observe a large NL change in transmission!

Lepeshkin, Schweinsberg, Piredda, Bennink, Boyd, Phys. Rev. Lett. 93 123902 (2004).

































Thank you for your attention!



Current Project: Composite Materials for Laser Systems

Motivation: Design lasers with superior performance based on
the use of composite materials.

Specific Goals:

(1) Design a laser host material with a very small n, to prevent
laser beam filamentation

(2) Control key laser parameters by means of local field effects
- Einstein A coefficient
- laser gain coefficient
- gain saturation intensity

PW. Milonni, J. Mod. Optics,42 1991 1995.
K.Dolgaleva R.W.Boyd and P.W. Milonni, J. Opt. Soc. Am. B, 24 516 2007.

K.Dolgaleva and R.W.Boyd, J. Opt. Soc. Am. B, 24 A19 2007.











