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Abstract: Ni nanowires with helical multi-shell structure has been constructed by cylindrical folding method and been
relaxed by MD simulation to explore their energy and structural stability. Some of the wires keeps unchanged after full
time relaxation, such as (11, 11) (5, 5) and (12, 12) (6, 6) nanowires; some of them transform into another kinds of
structure, for example, the (9, 9) (3, 3) wires turn into those like HCP structure, (10, 5) (4, 2) wires transform into those
with typical FCC <110> structure. Although no obvious changes occur on the pair correlation function of wires for (9, 6)
(3, 2), (12, 8) (6, 4), (12, 10) (6, 5) and (14, 10) (7, 5) wires, the atomic configuration on the cross section are so differ-
ent from the initial configurations, indicating the unstable structures they own. For wires with (11, 6) (4, 2), (13, 7) (6, 3)
and (14, 8) (7, 4) structure, they shows metastable state between helical and FCC structure.
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Figure 1. How to make a weird nanowire!*!
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Figure 2. Atomic configuration of Ni multi-shell nanowires
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Figure 3. Pair correlation functions of unstable nanowires before
(bottom) and after (top) relaxation. A cross section of these relaxed
nanowires is also shown
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Figure 4. Pair correlation functions of more stable nanowires be-
fore (bottom) and after (top) relaxation. A section diagram of these
relaxed nanowires is also shown in the Figure
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Figure 5. Energy per atom as a function of radii R for relaxed
stable nanowires Three kinds of FCC <110> {111} structure are
also shown for comparison
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