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In this paper, we investigate the optical properties of Ag@Fes;Os nanoparticles (NPs) composed of a plasmonic core and a
magnetic shell. As the Fe;O, shell with high refractive index (~2.42) is formed on the surface of the silver NPs having diameter
of 60 nm, the wavelength of the localized surface-plasmon resonance (LSPR) is shifted from 420 nm to 650 nm, a so-called
“redshift”. Furthermore, through the use of three simulation models (Ag@Fe;Os NP, FesO4 shell NP, and silver NP), the peak
at 410 nm is seen to be the result of scattering by the Fe;Oy4 shell with 60 nm thickness, which would be useful in comprehending
the complex optics in various nanoscale assemblies using similar NPs.
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Fig. 1. (a) SEM image and (b) TEM image of Ag@Fe;O4 NPs
(scale bar: 500 nm and 100 nm, respectively) and (c) corresponding

size distribution of its core diameter and shell thickness achieved
by the 100 NPs in the TEM images.
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Fig. 2. (a) Schematic illustration of Ag NPs (top) and Ag@Fe;O4
NPs (bottom) with surrounding media, water, and (b) corresponding
extinction spectra of the Ag NPs and Ag@Fe;O4 NPs. the extinction
spectrum of Ag NPs with a diameter of 60 nm obtained by
COMSOL simulation.
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Fig. 3. (a) Experimental extinction spectrum of randomly deposited Ag@Fe;Os NPs, (b) calculated extinction, absorption and scattering
spectra of the single NP with a core radius of 30 nm and a shell thickness of 60 nm, (c) illustration of the ideal model of the single
core-shell NP for simulation, and corresponding near field distribution of the NP at the resonance wavelength obtained by calculated
extinction cross section; (d) 420nm and (e) 650 nm (the arrow shows the direction of incident electric field and the color change shows the

normalized electric field intensity, |E[).
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Fig. 4. (a) Illustration of the simulation model of only Fe;O4 shell NP in the absence of Ag core, and (b) corresponding calculated extinction
spectrum and (c) electric field distribution of the NP at the resonance wavelength of 425 nm (the arrow shows the direction of incident
electric field and the color change shows the normalized electric field intensity, |E[).



(A7=%) Ag@Fe;0s Foj-d U=Ato] etz EH — 48

o

2

m
»

oON B O ®ON A O

400 500 600 700 800 900
Wavelength (nm)

(2)

Extinction cross sectoin(X1 0"4,

(b)

101

S = D W A N2

(©)

Fig. 5. (a) Calculated extinction spectrum of Ag NP with 90 nm of radius in the absence of Fe;O4 shell in the air and electric field
distribution of the Ag NP at resonance wavelength of (b) 380 nm and (c) 520 nm (the arrow shows the direction of incident electric field
and the color change shows the normalized electric field intensity, |E|2).
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