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Recently we have shown that the classical phenomefoptical activity, which is traditionally assated with
chirality (helicity) of organic molecules, proteiasd inorganic structures, can be observed inicalifplanar
media which exhibit neither 3D nor 2D chirality acalled this effect “extrinsic chirality”, see Fify.(a) and (b).
Here chirality is derived from the mutual orientatiof the light beam and the metamaterial array.ob&erved
the effect in the microwave part of the spectrunplaique incidence to regular arrays of non-chsab-
wavelength meta-molecules in form of strong circa@hroism and birefringence indistinguishablerrthose
of chiral three-dimensional media [1].

Here for the first time using a photonic metamalertonsisting of a regular array of nanoscale
asymmetrically split ring resonators we demonstisiteng “extrinsic chirality” in the optical partf ahe
spectrum. Moreover we show that the resonant dpéicavity can be efficiently tuned by hybridizindpe
metamaterial with semiconductor quantum dots.

The metamaterial structure consists of aluminiumonaires on glass and was manufactured by electron
beam lithography. At oblique incidence, when theesimental arrangement becomes extrinsically chwal
observed that the nanostructure becomes more tm@gpfor one circular polarization than the othEnis
transmission difference or circular dichroism igemsed for enantiomeric arrangements, i.e. oppesitges of
incidence 4, see Fig. 1 (c). Importantly, we found that thecdpal localization of the chiral material response
can be tuned substantially by hybridization wittia layer of PbS quantum dots.

Quantum dots deposited on the metamaterial captieatly pumped, which may lead to an enhancemeént o
the effect and reduced losses. These possibilifiebe discussed at the conference.
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Fig. 1 (a) Intrinsically chirastructure. (b) Achiral metamaterial unit cell, iatn can become extrinsically chiral at obli
incidence. Two enantiomeric configurations are smoWwhe structure consists of aluminum nawvices on glass. (
Spectral dispersion of circular dichroism measufedthe photonic metamaterial at different angldsinzidencea.
Deposition of a thin layer of quantum dots shifts spectral response substantially.
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