Recently, a significant attention is devoted to the electromagnetic
response functions of short period metallic-dielectric photonic crystals —
metamaterails. 1t is believed, they can demonstrate so called /eft-handea
behaviour: the refractive index may become negative, and unusual
lensing (Veselago lense) becomes possible. Another exotic possibility is
cloaking of objects from electromagnetic fields.

In my talk, 1 will analyse the retrieval of effective electromagnetic
response of the metamaterials based on scattering matrix theory. The
results will be illustrated on the examples of several metamaterial
metal-dielectric structures, for which the negative refractive behaviour
in near IR has been claimed in recent works. | will show that it is not
possible to describe the response of the metamaterials in the optical
region by effective local & and p. The electromagnetic response of
metamaterials near the magnetic resonances is actually significantly
nonlocal.
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