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OIITUYHI AHTEHU-®JIBTPU HA PI3BHUX THITAX COEPUYHUX
MIKPOPE3OHATOPIB JISA BUKOPUCTAHHA B TOYKAX JOCTYIIY

IIponioHyeThCsl HOBUM THI ONTHYHUX aHTEH, MOOYJOBAHUX HA JAEKUIBKOX MIJPEHIiTKax
Hienextpuuanx Pe3zonaropiB (/IP) pisamx Buais. [lokazaHo, O 3ampONOHOBaHI aHTEHH
JIO3BOJISIFOTH BUPIIIUTH aKTyaJIbHI 3aBJAaHHS PO3IIMPIOBAHHS YACTOTHUX CMYT.

BcranoBieHo, 10 aHTeHH Ha pi3HHUX miapemriTkax /[P MoXyTh poOUTH B AEKIIBKOX peKUMAX,
KOXKHUH 13 SKHX XapaKTepU3yeTbcs 30yIKEHHSIM 3a/1aHoi MiIcucTeMU pe3oHaropiB. Lle nomaTkoBo
JI03BOJISIE KEPYBATH JliarpaMoro crpsimoBaHoCTi. [loka3aHo Takox, 1o BUOIp mapaMeTpiB - THITIB
KOJINBaHb, a TaKOXX YHUCJIA PE30HATOPIB, J03BOJISIE €(PEKTUBHO PO3LIMPATH CMYTY IPONYCKAHHS
AHTEHHU.

Briepie po3risayroThCsl XapakTepUCTUKU PO3CIIOBaHHS Ta JiarpaMy CIpPSMOBAHOCTI aHTEH-
¢inpTpiB, ogHOYacHO moOynoBanux Ha [lienekTpuuHnx Pe3oHaropax 3 KOJMBAHHAMH HICTIOUYYEH
rajepei, Ta Ha pe30HaTOpax 3 OCHOBHUMU TUIIAMH BJIACHUX KOJMBaHb.

[IpencraBneni pe3yapTaTH € OCHOBOIO JUISI TOAANBIIOTO MOETIOBaHHS 1 omTuMi3aril
IIMPOKOI0 KJIaCy aHTEH JJIs MOOYAO0BH TOYOK JOCTYIY CYYaCHHUX CHUCTEM OINTHYHOIO 3B'SI3KY Ta
InTepHery peuen.

In works [1 - 3] a new class of microwave antennas was investigated for
simultaneously performing the functions of spatial distribution of the radiation field
and at the same time frequency filtering. The obtained results and design principles
cannot be transferred to shorter-wave — infrared, optical frequency ranges due to the
known shortcomings of physical materials. In this paper a new principle of the
antenna-filters design in the optical range, based on usage of coupled sublattices of
different types microresonators is proposed. A new kind of the antenna, containing
several different lattices of dielectric resonators is proposed. In this case one of the
sublattices consists of microresonators with whispering gallery oscillations (WGM),
this sub lattice forms frequency band of the antenna. The second sub lattice consists
of microresonators with lower modes and forms the spatial distribution of the
radiation field in the wave zone.

The main difficulty in calculating such antennas lies in the very high degree of
degeneration of the higher types of natural oscillations of the DRs. As an example,
the results of modeling a new linear optical antenna [3 — 6] built on two types of
spherical microresonators are given. (Fig. 1, a).
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Fig. 1. One-dimensional dielectric antenna (b - €) made on two sublattices of spherical DR:
with WGM oscillations H,;,, (1,2,...,N;); and DR with H,,, oscillations (1,2,...,N,). Radiation

characteristics of a 6-cavity antenna (N, =2;N,=4) f,=200THz; 1 DR coupling coefficients
with a transmission line L: IZL =4,5-10"%; permittivity of resonators g, = 2,25 dielectric loss Q-
factor of 1 sublattices resonators: QlD =10"; dielectric loss Q-factor of 2 sublattices resonators:

g, =25; dielectric loss Q-factor Q2 =10°. Relative distance between 2 sublattices resonators
koAz, , =7/ 2; Antenna Directivity Diagram (b, c); input reflection coefficient frequency response

(d); amplitude modules of forced oscillations of the DR lattice at different frequencies of the
operating band (e) (t=0,1,...,N; + N, —1).

The conducted studies have shown that in the sublattices of various DRs,
conditions can be created under which the coupling element of the antenna with the
transmission line effectively excites only the oscillations of the low-Q
microresonators of the sublattice (Fig. 1, e; Fig. 2, d). At that, the lattice consisting
from high-Q DRs, forms the antenna bandwidth (Fig. 1, d; Fig. 2, c).

At the same time, it has also been shown that changing one or several of the
antenna parameters, for example frequency, in some cases can lead to a significant
restructuring of its radiation pattern. (Fig. 2, a, b). The restructuring of the antenna's
directional pattern is caused by a partial redistribution of the amplitudes of the field
of the coupled oscillations of the "radiating" sublattice (Fig. 2, d).
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Fig. 2. Radiation characteristics of a one-dimensional 10-resonator dielectric antenna (Fig. 1, a:
N, =5; N, =5) (the parameters of the resonators and antenna are the same as on Fig.1) Antenna

Directivity Diagram (a, b); input reflection coefficient frequency response (c); amplitude modules
of forced oscillations of the DR lattice at different frequencies (d) (t=0,1,...,N; + N, —1).

The obtained research results demonstrate the possibility of constructing a new
class of dielectric antenna-filters in the optical wavelength range, performed on the
basis of application of sublattices build on different microresonators, characterized by
a controlled frequency band and directional characteristics. Presented results are the
basis for further modeling and optimization of a wide class of antennas for building
access points of modern optical communication systems, as well as I0T.
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