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Energy storage: A nanowire spring surfaces

Calculations show that a metallic nanowire can store energy efficiently in the arrangement of its surface
atoms.

Devices ranging from wrist watches to toys can all be powered Elastic spring

by elastic springs. In a similar manner, nanoscale springs can [mmm\ﬁ -
store energy when bonds between atoms are stretched in E’ £
response to an external mechanical force. When the spring E {mﬁﬁﬁ“m g
relaxes, the bond lengths return to normal and so the stored o
energy is released. However, although ubiquitous, elastic Stored elastic energy

springs are also limited in particular ways: they can withstand

only so much strain, and can store only a relatively small Pseudo-eleastic spring

amount of energy in a given volume.

Excess surface energy

Fig. 1: Whereas a standard elastic spring

16.000-fold increase in energy volume density compared with a ~ stores energy in its atomic bonds (top), the

watch spring. proposed nanowire spring (bottom) stores

energy in the arrangement of its surface
The researchers demonstrated this ‘pseudo-elastic’ behavior in atoms, in a phenomenon called ‘pseudo-
a thin metallic nanowire. Applying a stretching force induces a elasticity’.

defect that travels down the length of the nanowire. This in turn
causes the atoms at the nanowire surface to assume a higher

energy arrangement, thus storing the initial energy applied to the nanowire. Ding and his colleagues found
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