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Outline

» Scattering of single sphere (Cobbold ch 5.1-5.3)
— Rigid sphere
— Compressible sphere

» Scattering from a distribution of scatterers ch 5.9
» Scattering from inhomogeneities ch 5.9
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Scattering cross section
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Scattering by a sphere
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The rigid, heavy sphere.
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From cobbold:
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ratios are given on the horizontal and vertical axes.

Fig. 5.2. Polar plots illustrating the scattering of a planc incident wave (direction given by
arrow) by a small rigid sphere that is fixed in space. The magnitudes of the ratio of the scattered
to the incident pressure for six different values of ka arc shown: the numerical values of the
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has density p, and speed

Let the sphere be compressible with
density p, and speed of sound c,. The surrounding medium
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Fig. 5.3. Scattering contributions for an RBC in
plasma insonated by a plane wave showing the
normalized pressure distribution (| ﬁ‘ ec\/a ). The
RBC was modeled as a sphere. The dipole and
monopole contributions to the total pressure were
calculated from (5.19) using the following values
for horse blood RBC’s in plasma measured by
Urick [5.13]: p,~1021 kg/m’, p,=1091 kg/m’,
k,=0.409 GPa', k,= 0341 GPa™, together with
ka=0.1, kr=50. If the RBC equivalent radius is
taken o be 2.7pum (volume =82 um’) (hen

From
Cobbold:

ka=0.1 corresponds to a frequency of ~8.8 MHz.
" Frequency, MHz
1 10 100 Fig. 5.4. Backscattering cross-section for a
o 2.7 um radius compressible 'RBC' sphere in
saline over a wide range of ka values using
© (5.18) with 20 terms in the expansion (no

change occurred with further terms). The
dashed line shows the results given by the
approximate (small ka) equation which
corresponds to an f* frequency dependence.

Backscattering Cross-section, m?

107 The following parameters were used:
p,~1078 kg/m’, k,= 0.39115 GPa',
10'2; c = - < 0,=1004 kg/m’, ,=0.44206 GPa™',

ka kr=50, a=2.7 um.
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Distribution of scatterers

» Common to use Rayleigh scatterers with distributed
strength and/or posistion (blood, liver tissue)

» Distribution of scatterers presented in e.g.Angelsen
ch.7.4-5 and Cobbold ch.5.9

» Stochastic models (gaussion distributions,
correlation)
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