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Controlling the chirality of photon by using chiral metamaterials enables a
number of unprecedented applications from integrated photonics to life science. Among the chiral
metamaterials developed so far, helical structures are expected to exhibit very high optical
chirality over a large volume. However, fabricating helices with responses at optical frequencies is

still very challenging, since structures must have geometrical features comparable with the
wavelength of interest. Here, we proposed a novel method to fabricate helices by exploiting the
stress-driven self-folding of metal thin film, and demonstrated helical structures of ~100 nm in
diameters. The plasmon resonance and chiro-optical effects in the near- and mid-IR range have been
observed. The greatest advantage of our technique is that the helices can be formed directly from
two-dimensional structures through a programmable self-assembly process. Our method pave the way
towards the exploration of chiral photonic devices.
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