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Motivation

e The plasmon resonance property of gold nanoparticles 1s promising for
implementing a shape-change-triggering scheme in shape memory polymers,
which have applications i1n self-healing structures, biomedical sensors, and
switches.
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* Producing gold nanoparticles with well-controlled shape and size 1s essential for
obtaining the desirable plasmon resonance property.
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 However, it has also been recognized that the current synthesis process 1s not
robust. The quality (yield, size, and shape) 1s very sensitive to multiple factors.
The lack of robustness for the current process has not been fully understood.
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ObjeCtive: The objective of the research 1s to study a predictive model to better understand the gold nanoparticle synthesis

process 1n terms of nanoparticle’s size and shape evolution, and use the predictive model as guidance for reliably producing and
measuring gold nanoparticles with well controlled sizes and shapes.

ApproaCh / Self—Assgmbly smag bulldlng blocks are self-orgamzed \
®
 Analyze and improve a nanoparticle self-assembly process :.:o:. = e ". — s = ’

as a promising synthesis method.
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e Use in situ measurement instruments (in sifu miCroscopy Electron Microscope.
and in situ scattering) to analyze high dynamic and
stochastic nature of nanoparticle self-assembly processes. i

e Combine two complementary in situ instruments to obtain = it sample
process measurements at required length and time scales. holder Sample chamber

 Analyze the multi-instrument measurements together for
more statistically robust estimates of particle sizes and ! !

shapes, and their temporal evolutions. —|—= Pumping —— —  Pumping /é@
= — by by N
Microscopic images gyringe syringe @&So
X

N pon A

Accomplishment
T1: In situ TEM Data Analysis T2 : In situ SAXS Data Analysis T3: Data Fusion of TEM and SAXS
Sequence of Electron Microscopic Images Sequence of Scattering Intensity Curves
anpor ally. Sparse but highly spatially resolving Spatially averaging but highly temporally resolving
microscopic image data scattering intensity curve data
Time of Process (sec)> Time of Process (sec)>

Model and estimate a stochastic time series of a
nanoparticle morphology evolution with microscopy

data and scattering data
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