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Figure S1. Schematic illustrations for synthesis of AuAg;.x NWs by postepitaxial method in
vapor phase. (a) Initially, we synthesized Au NWs by heating precursor at 1100 ~ 1150 °C
maintaining the chamber pressure to 8 ~ 15 torr for 40 min. (b) Next, Ag vapor was supplied

to Au NWs at 780 ~ 820 °C under 100 sccm flow of Ar.
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Figure S2. (a) Cross-sectional TEM image of horizontally grown AuysAgos NW on a STO
(110) substrate. The sample was fabricated by the focused ion-beam milling after Pt coating in
order to protect the NW surfaces from ion-beam induced damage. SAED patterns of (b)
AugsAgos NW and (c) STO (110) substrate show eptitaxial relationship between two crystal
structures.

Figure S3. FFT patterns of Ag;O4 measured after 3 h oxidation of a Ag NW. This shows that
the silver oxide layer has a good crystalline structure and epitaxial relationship with the Ag
NW.
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Figure S4. EDS analyses of Ag NWs after oxidation reaction for (a) 3 hand (b) 12 h,
respectively. The EDS spectra were measured from the blue and red points of TEM images.
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Figure S5. EDS analyses of AugsAgys NWs after oxidation reaction for (a) 3 h and (b) 12 h,
respectively. The EDS spectra were measured from the blue and red points of TEM images.
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Figure S6. Optical microscope images of (a) Au and (b) AuxAg;x NPLs horizontally grown
on a c-cut sapphire substrate. The red circled region illustrates topotaxial growth of Au NPLs
into AusAg;.x NPLs by Ag vapor at the same position. SEM images of vertically grown (c)
Au and (d) AuxAg;x NWs on a STO (110) substrate. The insets show the tip of the Au and
AuyAg;.x NW, indicating geometry preservation of Au NW after transformation into the alloy
NW. Scale bars in insets denote 50 nm. (¢) HRTEM image and (f) EDS result of a AuyAgj«
NW. (g-1) SAED patterns of AuyAg;.x NW at various zone axes.
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Figure S7. EDS line-profiles of (a) Au and AusAg;.x NWs prepared after (b) 1, (¢) 3, and (d)
15 min of Ag vapor supply time. The atomic percentages of Au and Ag in each NW are
shown as yellow and blue lines, respectively, along the short axis of the NW. The line-profile
results verify uniform distribution of Au and Ag atoms. (¢) Plot of atomic composition of Ag

in AuyAg;x NWs versus reaction time, indicating that composition can be adjusted by
reaction time.
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Figure S8. SERS spectra of BCB measured from SNOF structures fabricated by placing Au,

Aug7Ag03, AugsAgos, AugsAgos, AugssAgoes, and Ag NWs on a Ag film, respectively. The
excitation wavelength was 632.8 nm.
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Figure S9. SERS spectra of (a) rhodamine B and (b,c) BT measured from SNOF structures
fabricated by placing Au, Ag, and AupsAgos NWs on a Ag film, respectively. SERS spectra
of rhodamine B were obtained at 532 nm excitation and those of BT were obtained at 514 and
488 nm excitation. AugsAgos NW shows significant SERS activity at blue (488 nm)
excitation.
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resolution TEM images and (e-h) HRTEM images of Ag and AugsAgos NWs after 3 and 12 h

oxidation, respectively.



