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The objective of our research is to develop Huo, Fig. 1 g
nanohybrid materials with new optical, electrical =<,
and ther'rnal. properties that may hgve a wide range s A
of applications. Our team consists of material 1 =
chemists, optical physicists and engineers, and . e Hl:’
mathematicians. This research project offers unique o
opportunity for the training of next generation 7 4 K X
scientists who will be able to carry on :: ‘,:‘,
multidisciplinary research as required by W0 S M
nanoscience and nanotechnology development.

The main thrust of our research is to use a Sun, Fig. 2
unique total chemical synthesis approach to develop
nanoparticle/polymer hybrid materials with well oo A Pl
controlled architectures and properties. We recently 87 T e
reported the synthesis of a monofunctional gold 2] i "%
nanoparticle material which behaves like a 251 T
“molecule”. Using these molecular nanobuilding F0.44 Ty
blocks, we succeeded to use extremely simple 031 1 Ao A
chemical reactions to make exotic nanoarchitectures 02+ PP p
such as nanopairs, nanonecklaces, nanochains, and Incident Fluence (J/cn
nanoparticle clusters with well-controlled properties Zhong, Fig. 3
(Huo, Fig. 1). From these materials, we discovered 2 00E+015 - 02
some unique nonlinear optical properties, which are £eoe+015 - L Nr;:;?p(ar_tic)b 1mi(1-2
very important for laser protection (Sun, Fig. 2). %ﬁgi:g:: ., Nenoperiae zmies
We also prepared a nanoparticle/polymer hybrid F2oEr015 e
material that shows decreased electrical resistance Fooswonp e, T 52814
compared to pure polymer (Zhong, Fig. 3). EC00E+014
Furthermore, we recently started to explore and 2o0Ea01k 0.83E13
develop a mathematical model for nanoparticle 0.00E+008— =
growth (Brennan, Fig. 4). This study may lead to Measuring time (minutes)
better solutions for the synthesis of nanoparticles Brennan, Fig. 4
with better controlled size and properties. In 600,

summary, through these comprehensive studies, one
can expect to obtain a much better understanding on
nanomaterials and how to develop materials with
well controlled properties for various applications.
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