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Fig. S1 Photographs of the Au/Cu doped M@ms (M=Ti, Zr and Si) heat-treated in air and
subsequently in HAr atmospheres. {a (b)) and (g) are the Au/Cu doped T¥ZrG,, SiQ, films
heat-treated at 50C in air, respectively. The same air-annealed fimse heat-treated at 50C in
H,—Ar atmosphere which are shown in)(db,) and (g).
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Fig. S2TEM studies of the Au/Cu doped Ti®Im heat-treated at 500C in air. (a) Bright field TEM
image; inset of (a) shows the size distributionhaf NPs. (b) EDS and (¢) SAED patterns taken from
the bright field TEM image with labeling. HRTEM imea showing crystalline fringes corresponding
to anatase Ti©and Au NP; inset shows the magnified view of tloetipn indicated by the dashed

cyan enclosure.
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Fig. S3TEM images of Au/Cu doped Zs@ilm annealed at 50€C in air. (a) Bright field TEM image
showing the embedded NPs. The inset of (a) shogvsit#e distribution of the NPs. (b) EDS and (c)
SAED patterns taken from the bright field TEM imagih labeling. (d) HRTEM image showing

crystalline fringes corresponding to Zzr@nd Au NP; inset shows the magnified view of toetipn
indicated by the dashed cyan enclosure.
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Fig. SATEM images of Au/Cu doped Sjdilm after annealing at 500C in air. (a) Bright field TEM
image showing the embedded NPs; inset shows thadgribution. (b) EDS and (¢) SAED patterns
taken from the bright field TEM image with labelin@) HRTEM image showing crystalline fringes
corresponding to the Au NP; inset shows the magphifiew of the portion indicated by the dashed
cyan enclosure.



