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Figure S1. Representative TEM (upper row) and SEM (lower row) images of the
AUu@A(g cubes.



Figure S2. (a) TEM image of the same particle lying on an edge parallel to the [001]
direction and (c) after being rotated 45° along the [001]. Therefore the observed parallel
fringes of equal-thickness observed in the top and bottom sides of the cube are a
consequence of that orientation. (b and d) acquired selected area diffraction patterns of

the projections in figures a and c respectively.
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Figure S3. (a) TEM projection and (b) acquired selected area diffraction pattern of an
AUu@AgNR on a carbon support. The diffraction pattern indicates that the nanorod is
viewed along a [100] zone axis. The absence of splitting indicates the epitaxial growth

of Ag on the Au rod.
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Figure S4. Representative TEM images of the initial AUNRs (a) and after one (b), two

(c) and three (d) growth steps. Average dimensions of the initial AUNRs and after each
growth step.



Figure S5. Representative TEM images of the initial pentatwinned AuNRs (A) and after
three different growth steps. It can be observed that the average length of the

AUu@AgNR increases from B to D while the width remains almost constant.



Table S1. Surface energies, y in J/m? for the lowest-index surfaces of relevant

structures. The surface energy was calculated as follows:
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where X represents the surface and A its corresponding area; Enon-relaxed-siab 1S the energy
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for the as cut slab Erejaxed-sian 1S the slab energy upon relaxation.

(111) (100) (110)
Au 0.736 0.882 0.917
AU@Ag(2ML) | 0.939 0.946 0.948

Table S2. Adsorption energies, Eags in €V, and their contribution to the surface energy
y’=y+AE/A in J/m? for the lowest-index surfaces of relevant structures. Adsorption
energies were calculated with respect to gas-phase X, or the crystal halide AgX. For
AgX, Eas=AE. Instead, for the halide, X', AE = Esoy + EA - ¢ + Eags, as it includes the
solvation energy of the halide, Eso, its electron affinity, EA, the work function of the

metal, ¢, and the adsorption energy of the neutral halogen atom X.

Eas(111) | v (111) | Eags(100) | y7(100) | Eass(110) | 47(110)
Cl 101 | 1.074 | -1.66 | 0462 | -1.56 | 0.668
Br 0.82 | 0864 | -157 | 0204 | -156 | 0.426
AgCl | - 0939 | -061 | 0.603 | -0.86 | 0.635
AgBr| - 0939 | -0.90 | 0468 | -0.95 | 0.479




