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Abstract To find alloy nanoshells with better light absorption and backscattering properties, we quantitatively
analyze the effects of the core radius, shell thickness, alloy composition, and ambient medium of Au-Ag alloy
nanoshells on the light absorption and backscattering properties. In the process, the Mie scattering theory of double-
layer concentric spheres and the size correction model of dielectric functions are adopted. The results show that
when the Au molar fraction of 50%, the size step of 0.01 nm, the inner core is SiO, and vacuum, the maximum
volume absorption coefficients of Au-Ag alloy nanoshells are respectively 93.660 pm ™' and 99.316 pm™ ', with the
inner core radius of 27. 89 nm and 28. 02 nm and the shell thicknesses of 3. 95 nm and 3.35 nm. When the

~', with the inner core

maximum volume backscattering coefficients are respectively 5.280 pm™' and 5.550 pm
radius of 56.08 nm and 56.37 nm and the shell thicknesses of 10.47 nm and 8.89 nm. When the Au molar fraction
is less than 9%, the light absorption characteristics of Au-Ag alloy nanoshells are better than those of Au
nanoshells. When the Au molar fraction is lower than 11%, the Au-Ag alloy nanoshells are superior to Au
nanoshells in backscattering characteristics.
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Table 2 Optimum parameters of Au-Ag alloy
nanoshells at 4 typical excitation wavelengths
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. 808 91. 880 28. 36 3.92
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1064 53.169 43.72 3.29
800 99. 316 28.02 3.35
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1064 56.505 43.15 2.78
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Table 3 @puckomax s Ri,ope and z,, of Au-Ag

alloy nanoshells at 4 typical excitation wavelengths

Core A/nm Qe /pm Ry /nm o z,,/nm
830 5.280 56.08 10. 47

Si0, 840 5.169 57.18 10. 38
900 4.562 63.73 9.91

1310 2. 281 109. 22 8.95

830 5.550 56. 37 8. 89

840 5.430 57. 44 8. 81

Vacuum

900 4,785 63. 89 8.42

1310 2.357 108. 82 7.63
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Fig. 8 Effect of x on optimized parameters of Au-Ag alloy nanoshells. (a) @pux max 5

(b) R 1,0pt 3
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Fig. 9 Effect of n, on optimized parameters of Au-Ag alloy nanoshells. (a) @y, max 3
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