Electronic Supplementary Material (ESI) for Nanoscale
This journal is © The Royal Society of Chemistry 2013

Supporting I nformation

Strong dependence of surface plasmon resonance and surface
enhanced Raman scattering on the composition of Au-Fe

nanoalloys

Sefano Scaramuzza,! Stefano Polizzi,> Sefano Agnoli,* Moreno Meneghetti,* Vincenzo Amendola®™’
! Department of Chemical Sciences, University ofd¥agvia Marzolo 1, 1-35131 Padova, ltaly
2 Department of Molecular Sciences and Nanosystémiversita Ca Foscari Venezia, via Torino

155/b, 1-30172 Venezia-Mestre, Italy

Corresponding author: vincenzo.amendola@unipd.it



Electronic Supplementary Material (ESI) for Nanoscale
This journal is © The Royal Society of Chemistry 2013

~Metal iron or iron
7 oxide grains

~Metal iron or iron
/" oxide grains

(a)

26nm Au 26nm Au
nanosphere nanosphere
2.0 (c) Metal iron grains (d) Metal iron grains
e Fe atomic fraction x: 2.0 Fe atomic fraction x:
x=0 x=0
x=3% x=3%
1.5 x=8% | =8%
B x=11% 15 1:1 1%
b: x=13% b; x=13%
= x=20% = x=20%
£ 1.04 x=27% 2 1.0 x=27%
g E
Z 0.5- 2 0.5
0.0 T T T T g 0.0 . . . T
200 400 600 800 200 400 600 800
Wavenelgth (nm) Wavenelg th (nm)
Iron oxide grains Iron oxide grains
2.0+ . . 2.0 1 . .
Fe atomic fraction x: Fe atomic fraction x:
x=0 x=0
x=3% x=3%
1.5 x=8% 1.5 x=8%
- x=11% . x=11%
o° x=13% o° x=13%
= x=20% = x=20%
IS 1.0 4 IS 1.0
Z 0.5- Z 0.5
0-0 T T T T 0-0 T T T T
200 400 600 800 200 400 600 800

Wavenelgth (nm) Wavenelgth (nm)

Figure S1. Numerical calculations (with the DDA method) oétaxtinction cross sectiomd) for

Au nanospheres (26nm in diameter) in water embed@imgrains of metal iron or iron oxide of
variable size, each occupying the six vertex obarahedron. Two different cases are considered:
grains tangent to the surface of the Au nanosp{@rer grains at 3nm from the surface of the Au
nanosphere (b). The size of the grains is variedrder to give a progressively increasing iron
fraction (x) in the Au nanosphere, as reportechinlots’ labels. Figures (c) and (d) refer to rheta
iron grains, figures (d) and (f) to iron oxide grsi(iron(ll,1ll) oxide or magnetite). Thaey are
normalized to the value at 400nm for the sake afarison with experimental spectra. There is no
correspondence between calculated and experimeptalal spectra, thus excluding that Au-Fe
nanoparticles are consituted by segregated phases.
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Figure S2. We tested the effect of Aisputtering on surface oxidised Fe species of @am axide
commercial powder (Iron(ll,Ill) oxide powder, Sigmddrich product no.310069). The BE of the
Fe 2p peak does not change after 10’ of sputtering, @edeera shift of only 0.5 eV is observed after
20’ of treatment. In all cases, the BE of the ocsedi Fe species does not match that measured for
the same F&p peak in Au-Fe nanoalloys sputtered for 10'.



