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Perturbation theory in the problem of light scattering on dielectric bodies
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[TocTpoeH psijt TeOpUK BO3MYIICHHH IS 33724l PaCCEeSTHUS TUIOCKOM 3JIEKTPOMArHUTHON BOJI-
HbI Ha MapaJUIeNIbHBIX [WIHHIpaX. BhIBeIeHa CHCTEMa MHTETPATbHBIX YpaBHEHUH, TOYHO yYUTHIBA-
I0lasi TPAHUYHBIC YCIOBUSI HA MOBEpXHOCTHU. [loydueH OOpHOBCKHIA psi JUIsl TIPOJIOJILHOW U TOTIe-
PEYHON TMOJSApHU3aIMiA BOJTHBL YCTAaHOBJICHO, YTO B CIydae OJHOTO UJIWHApA MPU HOPMAITHHOM Ta-
JCHUH PAJl CXOIUTCS K U3BECTHOMY aHATUTHYECKOMY perieHnio. CpaBHEHHE C YUUCICHHBIM PacyeToOM
JUIS TBYX MHIJIMHAPOB IMOKA3aj0, YTO B TPETHEM IMOPSIKE MOTPEIIHOCTh WHIUKATPHUCHI PACCESHUS
Menbie 1 %.

A series of the perturbation theory is constructed for the problem of light scattering by nano-
particles. A system of integral equations that precisely take into account the boundary conditions is
derived. A Born series for longitudinal and transverse polarizations of the wave is obtained. It is
found that the series converges to the known analytical solution in the case of one cylinder with nor-
mal incidence of the wave. Comparisons with the numerical calculation for two parallel cylinders
show that the error of the indicatrix within the third order is smaller than 1 %. The obtained analytical
formulas are important for optical diagnostics of nanostructures.
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Angular diagram of scattering by two glass cylinders of
radius 0,1 um, wavelength 1,5 um: 3rd Born approxi-
mation (black), boundary element method (blue),

and discrete dipole approximation (red)
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