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Formally exact solutions of self-consistent field equations for an electromagnetic wave
scattered by a superconducting nanoparticle have been obtained. Expressions have been
derived for effective susceptibility and dissipative function of the system. The electr omag-
netic energy absorption by the superconducting nanoparticle has been shown to be due to
the particle interaction with substrate. It has been shown that it is necessary to take into
account the non-local effects when considering nanosized superconducting systems.

B paGoTe paccmoTpeHBI GOpMAaJIbHO TOUHBIE DEIIeHWsA YPaBHEHUM CaMOCOTJIaCcOBaHHOTO
MoJIs AJS 3JIEeKTPOMATHUTHOM BOJIHBI, PAcCesTHHOM HA CBEPXIPOBOJAHUKOBON HAHOUYACTHUILE.
Ha ocHoBaHMM 9THX Pe3yJbTATOB MPOAHAIUIUPOBAHBLI d(PpdEeKTUBHAS BOCIPUMMYUBOCTD U
IuccumnaTuBHAasA (QYHKIUA cucTeMbl. IIoKasaHo, UTO TOTJIOIEHMNE 3JEKTPOMATHUTHOMN sHEp-
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THUU CBEPXIPOBOAAINEN HAHOUYACTUIEH OO0YCJIOBJIEHO B3aMMOIEHCTBUEM YACTUIIHI C ITOJIOMK-
Koii. IIpogeMoHCTpUpPOBaHA HEOOXOAUMOCTh ydyeTa HeJOKaJbHBIX 9(GEeKTOB MPU paccMoTpe-
HUYW CBEPXIPOBOJHUKOBBIX CHCTEM HAHODPa3MepPOB.

Recently, the interest in superconducting
materials increases considerably. This is
due to novel high-temperature superconduc -
tors (HTSC) developed and thus an in-
creased availability of superconducting de-
vices for widespread applications [1]. On
the other hand, unique properties of super-
conductors such as low noise level and es-
sentially zeroed losses are widely required.
That is why superconducting devices be-
come more and more popular as inductive
current limiters, memory devices with pro-
longed updating periods, high-frequency
keys with high impedance change factor,
various filters and, first, highest precision
magnetic field sensors [2—4]. The rapid de-
velopment of micro- and nanoscale engineer -
ing resulted in principally novel devices,
such as light-receiving superlattices, pho-
tonic crystal fibers, etc. [5, 6]. Supercon -
ductors are ideal means for those devices
meeting the main requirements thereto,
namely, low losses and noise levels. More-
over, the superconducting properties are
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known to become improved when passing to
microscale systems, thus enlarging consid-
erably the application branch for supercon-
ductors. In particular, the superconducting
structures were proposed recently for use in
system operating in optical range, namely,
in optical processors, light converters, and
other photonic devices.

In this connection, the problem of elec-
tromagnetic radiation absorption by a su-
perconducting nanoparticle is of consider-
able interest. Of importance is the under-
standing of local field effect on the particle
electrodynamic properties. In this work,
when considering a nanosize disc, no as-
sumptions were made limiting the consid-
erations for other particle shapes. The disc
case was considered only to define unambi -
guously the problem geometry. Not going
into details of rather cumbersome analytical
and numerical results obtained for the prob -
lem confined in this manner, we were inter -
ested only in general conclusions concerning

409



