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M. . AHapindyk
ACUMNTOTUYHUA METO[ PO3B’A3YBAHHSA 3A0AUI
PO3CIIOBAHHA ENEKTPOMAIHITHUX XBUJIb HA CYKYMNMHOCTI
IMNEQAHCHUX YACTUHOK MAJTIOIrO PO3MIPY

3 BUKOPUCNMAHHAM ACUMNMOMUYHO20 NIOX00Y OMPUMAHO PO38° 230K 3adaul Po3ci-
108AHHA EAeKMPOMAZHIMHUL LEUAL HA CYKYNHOCTL MAAUX IMNeOaHCHUL YACTIUHOK
doginvHol opmu. Jacmunku posmiweni 8 oOHOPIOHIU obaacmi 3 ereKkmpurHoro

cmanaor g, ma MAZHIMHOMO npomumicm?o R - Posé’s301 ompumaro 3a ymosu, w,0

rapaxmeprull Po3mip waAcCMuUHOK npamye 0o wyas, b — 0, a ix xiavkicms M(b)
npamye 00 HecKiHueHHOoCmi 3a eudHaueHum npasuaom. Pose’sizox 3adaui noda-
emues Yy ABHOMY 6U2ALO0L, WO BUKAIOUAE HeoOXiOHICMb P036’sa3ysamu 8i0nogioHe
iHmezpanvHe PIBHAHHA 04 6USHAUEHHS NOAI8 HA MOBEPIHI UACNMUHOK 1 MAKUM
wunom eidnadae neobxridnicms iHmezpysanHus noxionux 6id dynwyii I pina, axa €
A0pOM 2PAHUYHO20 THME2PAAbH020 DIBHAHHA. IIpaxmuuHe 3acMOCYBaAHHA YbO20
nidxody Odae moxcaugicmdv modearosamu cepedosuwya 3 0aNCAHUM HEOOHOPIOHUM
po3nodinom xoeiyienma pedPpaxyil 1 Ma2HIMHOT MPOHUKHOCMI. [as yux
Ppisuunuxr napamempie OmpPUMaAHO A6HL AHALIMUUHT POPMYAU.

Katouoei caosa: 3adaua eaekmpomazHimHoz0 PO3CI08AHHA, ACUMNMOMUUHUL MmemoO,
HANIBAHANIMUYHUL PO36’A30K, 301HCHICMb® Memody, MmaAmepilasvHi napamempu,
yucaoee Mo0eno6anHHs.

ASYMPTOTIC METHOD OF SOLUTION TO THE PROBLEM OF ELECTROMAGNETIC
FIELD SCATTERING ON A SET OF SMALL IMPEDANCE PARTICLES

The solution to the problem of electromagnetic wave scattering on a set of small-size
impedance particles of arbitrary shape is derived by the asymptotic approach. Particles

are located in a homogeneous domain with electric constant g, and magnetic permeabi-
lity p,. The solution is derived under the condition that characteristic size of the par-

ticle b tends to zero, b > 0, and the number M(b) of particles tends to infinity accor-
ding to the certain rule. The solution is presented in the explicit form that excludes the
necessity to solve the corresponding boundary integral equation for determination of the
fields on the surface of particles and thus avoids integrating the derivatives of the
Green function, which are in the kernel of this boundary integral equation. Practical
application of this approach yields an ability to create media with the desired
inhomogeneous distribution of refractive coefficient and magnetic permeability. Explicit
analytical formulas are derived for these physical parameters.

Key words: problem of electromagnetic scattering, asymptotic method, semi-analytical
solution, method convergence, material parameters, numerical modeling.
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