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Abstract The resonant light absorption and scattering properties of gold nanospheroids were quantitatively studied
for their application in photothermal therapy (PPTT) and biological imaging via the T-matrix method with a size-
dependent dielectric function. The size parameters, including the minor and major semi-axes, of these Au
nanospheroids were accordingly optimized; for the common wavelengths used in PPTT and biological imaging, the
optimized nanospheroids exhibited the maximum absorption and scattering at 1064 nm and 1310 nm, respectively,
within the range of specified size parameters. The comparison of these results with those obtained by optimized gold

nanoshells demonstrated the obvious advantage of these gold nanospheroids for PPTT and biological imaging

applications.
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Fig. 1 Geometric model of gold nanospheroid
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Fig. 2 Effect of major semi-axis on spectra of volume
absorption coefficient and volume scattering
coefficient of gold nanospheroids. (a) Volume

absorption coefficient a,,,; (b) volume scattering

coefficient a .,
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Fig. 3 Effect of minor semi-axis on spectra of volume
absorption coefficient and volume scattering
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absorption coefficient a,,,; (b) volume scattering
coefficient a ..,
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Fig. 4 Position and intensity of absorption resonance
peak of gold nanospheroids varying with minor
semi-axis. (a) Position of absorption resonance

peak; (b) intensity of absorption resonance peak
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Fig. 5 Position and intensity of absorption resonance
peak of gold nanospheroids varying with major
semi-axis. (a) Position of absorption resonance

peak; (b) intensity of absorption resonance peak
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Fig. 6 Volume absorption coefficient of gold nanospheroides at wavelength of 800 nm varying with minor

semi-axis and major semi-axis. (a) Step size of 1 nm; (b) step size of 0.1 nm
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Table 1  Optimization results of volume absorption coefficient @ s, max

» MINOT Semi-axis dop s

and major semi-axis ¢, 0of gold nanospheroids

A/ nm @absimax/ pm ! @op/ NM Cop/ NM
800 358.45 8.4 32.1
808 362.90 8.3 32.3
820 370.49 8.3 33.2
1064 454.32 7.9 48.5
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Table 2 Optimized results of absorption characteristicsof gold nanospheroids and gold nanoshells

Object Parameter Value
A=800 nm A=2808 nm A=820 nm A=1064 nm
Qapsoman/ ! 358.45 362.90 370.49 454.32
Gold nanospheroid @op/ NM 8.4 8.3 8.3 7.9
Cop/NM 32.1 32.3 33.2 48.5
Qapsoman/ ! 112.03 109.64 106.28 59.68
Gold nanoshell Ri. o/ nm 29.2 29.3 30.5 46.0
Lop/NM 3.8 3.7 3.7 3.0
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Fig. 7 Position and intensity of scattering resonance peak
of gold nanospheroids varying with minor semi-
axis. (a) Position of scattering resonance peak;

(b) intensity of scattering resonance peak
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Fig. 8 Position and intensity of scattering resonance peak of gold nanospheroids varying with major semi-axis.

(a) Position of scattering resonance peak; (b) intensity of scattering resonance peak
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Fig. 9 Volume scattering coefficient of gold nanospheroids at wavelength of 830 nm varying with minor semi-axis and

major semi-axis. (a) Step size of 1 nm; (b) step size of 0.1 nm
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Table 3 Optimization results of volume scattering coefficient @ ..m. » minor semi-axis @ oy »

and major semi-axis c,, of gold nanospheroids

A/ nm Cenomax/ pm @op/ NM Cop/ NM
830 147.62 19.9 67.1
840 150.98 19.8 68.2
900 165.92 19.3 74.9
1310 191.59 19.6 128.4
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Table 4 Optimized results of scattering characteristics of gold nanospheroids and gold nanoshells

Value
Object Parameter A=1310 nm A=830 nm A=840 nm A=900 nm

@ geaman/ M 147.62 150.98 165.92 191.59

Gold Nanospheroid @op/ MM 19.9 19.8 19.3 19.6
Cop/nM 67.1 68.2 74.9 128.4

@ cnrman /! 59.24 58.05 51.05 23.01

Gold nanoshell Ri. o/ nm 54.4 55.6 62.5 111.3
Lo /M 10.1 10 9.4 7.8
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