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Figure S1. TEM data of the Pt NW. a) TEM image. The angle between two facets of the NW tip is
measured to be 109.5°, which is consistent with the angle between two {111} facets. b) High-resolution
TEM image. The NW is single crystalline with a [110] growth direction. The lattice spacing of the
planes perpendicular to the growth direction is 0.139 nm, agreeing well with the spacing of the (220)
planes of an fcc Pt structure. c) Selected area electron diffraction pattern. The spot patterns can be
assigned to the fcc Pt structure, further confirming the single crystalline nature of the NWs. d) Energy
dispersive X-ray spectrometer data. The as-synthesized NW consists of pure platinum. The peak for Cu
is from the TEM grid.
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Figure S2. XRD pattern of Pt NWs grown on a c-cut sapphire substrate. All the diffraction peaks are
indexed to the face-centered cubic (fcc) Pt structure (JCPDS file: 04-0802). The (111), (200), and (220)
peaks in the pattern clearly show that the NWs are composed of crystalline Pt.
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Figure S3. Schematic representation of two equivalent orientations of octahedral seeds on c-cut
sapphire. The surface of c-cut sapphire is composed of alternate layers of six-fold symmetric oxygen
and three-fold symmetric Al atoms. The triangular base of an octahedral seed can sit on c-cut sapphire
in one of the two equivalent orientations.
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Figure S4. Experimental set-up used for synthesis of Pt NWs.
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Figure SS. Low-magnification SEM image of a) vertical and b) horizontal Pt NWs grown on a c-cut
sapphire substrate.
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Figure S6. a) Structural model (top-view) of an octahedral seed. b) Structural model (45° tilted view)
of a half-octahedral seed. ¢) Schematic of atomic planes at the epitaxial interface between the
octahedral Pt seed and c-cut sapphire. d) Schematic of atomic planes at the epitaxial interface between
the half-octahedral Pt seed and c-cut sapphire. ) Schematic of atomic planes at the epitaxial interface
between the octahedral Au seed and c-cut sapphire. f) Schematic of atomic planes at the epitaxial
interface between the half-octahedral Au seed and c-cut sapphire.



