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Nanorod polarisability in the Rayleigh-Gans approxi-
mation

In SANTA, the polarisation state of light scatterered from single nanoparticles is used to
interrogate nanoparticle aspect ratio. The change in the polarisation state of the scattered
light comes from the change in the polarisability of the nanoparticle when its dimensions are

SLS2 of nanopar-

modified. In this work, the Rayleigh-Gans prolate ellipsoid approximation
ticle scattering is used, which allows the calculation of the nanorod polarisabililty along its

long and short axes. The polarisability components can be calculated with
4 €p — €m
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where a; is the polarisability along the i-th axis, €, is the relative permittivity of the nanopar-
ticle, €, is the relative permittivity of the medium, £; is a shape factor, and A, B, and C
are the semiaxes of the ellipsoid along axes a, b, and ¢, respectively. For a prolate ellipsoid,

shape factors are known analytically:
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where e = 1/1 — (%)2. Therefore, with knowledge of the nanorod dimensions, the polar-

isability components can be calculated.
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Figure S1: Example TEM micrographs of the nanoparticles used in this work.

S-3




16
© £ 1] Length ‘E;g =5 141
Width 1
x 7 60 @40 @15 @ 8l
g S 4 30 S0l S 6
& 20 & 54
& 20 [ a 5 a z.
0 [} S ol SR o Ml ]
0 20 40 60 80 100 0O 20 40 60 8 100 120 12 3 4 5 6 7 8 00 01 02 03 04 05 06
Size (nm) Expected Hydrodynamic Diameter Aspect Ratio Expected Depolarisation Ratio
60 120
P — 60
- Length - 100 .
E %0 width £ 50- E a0 E100
Q40 Q40! 3 2 80
0 O o O ! o
2 g 8% S g
T g2 £20 £ 40 £ 40
© © © ©
o 10 a 10 o 20 o 20
0! = 0 0 - 0 -
0 50 100 150 200 250 300 [ 100 200 300 400 500 1.2 3 4 5 6 7 8 00 01 02 03 04 05 06
Size (nm) Expected Hydrodynamic Diameter Aspect Ratio Expected Depolarisation Ratio
50 50 20
- Length - 201 -
© & win R E sl
Q S Q Q Q
© G S0 8*” 5]
X © ° 2.4 210
n L2 820+ = 2
3 £ £ € j=a
T S Sto 8 5| g
ol MEMMN I | ol -] o] A o ]
0 50 100 150 200 250 300 [ 100 200 300 400 500 12 3 4 5 6 71 8 00 01 02 03 04 05 06
Size (nm) Expected Hydrodynamic Diameter Aspect Ratio Expected Depolarisation Ratio
80 50 2 50
- Length - - -
3 Seo Width sS40 S 150 S 401
o Q o o
x O O30~ o O 30-
40 o @10 o
v g S20 e} ©20
[0 € € €
— ©20 S 10! G 5 S 10!
a a a o
[ 0 0 0
0 50 100 150 200 250 300 0 100 200 300 400 500 1.2 3 4 5 6 7 8 00 01 02 03 04 05 06
Size (nm) Expected Hydrodynamic Diameter Aspect Ratio Expected Depolarisation Ratio
120 60 20 70
- 1 Length + 50! - « 60
‘(% %1007 Width § g 15. %50
S 80! 84 S Ouo
X 9 g 230 210 ©
NS S5 kel g%
© 5 & § 5| S
~ a2 a 10 o [T
0 0 0 0
0 50 100 150 200 250 300 [ 100 200 300 400 500 12 3 4 5 6 7 8 00 01 02 03 04 05 06

Size (nm)

Expected Hydrodynamic Diameter

Aspect Ratio

Expected Depolarisation Ratio

Figure S2: Plots with data collected from measuring the TEM images. Rows correspond
to the sample indicated. A) Measured lengths and widths of the nanoparticles. B) The
expected hydrodynamic diameter distributions calculated from the size measurements in
column A. C) Aspect ratios. D) The expected depolarisation ratio distributions calculated
from the values in column C.
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Figure S3: Depolarisation ratio distributions obtained for the 167nm x 36 nm nanorods
without filtering based on hydrodynamic diameter (grey) and with filtering out nanoparticles
with hydrodynamic diameters greater than 116 nm. This value was selected as the cutoff
because it is two standard deviations larger than the expected mean hydrodynamic diameter
determined from TEM. Whilst there is a slight shift to higher depolarisation ratios upon
filtering, the broadness of the distribution does not appreciably change, indicating that the
depolarisation ratio distribution is not significantly affected by aggregation.
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Figure S4: Expected depolarisation ratio vs. expected hydrodynamic diameter of individual
nanoparticles from TEM data based on the limited number of nanoparticles imaged. The
lower depolarisation ratios shown here for the 42nm x 18 nm sample are not detected in
SANTA, possibly due to the comparatively lower scattering signal from this nanoparticle

size.
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