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Introduction

We created an extended multiple scattering model:
with inclusion of shear wave contributions
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* Particles approach the nanoscale
* Concentration increases
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It is now clear that as particle size becomes

Shear-wave smaller than 1 micron that shear wave effects
reconversion - iti inci : : :
Thus, in addition to the incident 16.0%  begin to become very important in order to
compressional wave there is a shear-wave - _
field and in proximity to other particles this Frequency (MHz) accurately match the true attenuation

. . can have a significant contribution to the

effective wavenumber. 600 : : : :
As concentrations increase the disparity between

the models with and without shear waves
becomes even greater.

With this is mind we have derived a new form
of the effective wavenumber, inclusive of shear
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For technologically
Important nano-
fluids, the effect Is
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We have focused on solid particles in
suspension. Thermal waves also have a
small effect.
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« Ultrasound can even penetrate the most
opaque of samples and consider them
In their entirety (without dilution as in
light scattering techniques).
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BUT
As particle size
becomes smaller can we

e | 19.4% find shear wave effects?  Thus, ultrasound spectrometry can be
(b)"; L Yes, through the successfully employed for particle
Froauency (Vi (d) Frequency (M) attenuation spectra characterisation
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