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CMYTOBI ®IV/IbTPU HA PI3BHUX JIEJEKTPUYHUX
MIKPOPE3OHATOPAX COEPUYHOI ®OPMU

JloCTiKyIOTBCSI ~ XapaKTEpUCTHUKKM  PO3CIIOBAHHA  CMYTOBHX  (PUIBTPIB,
noOy/0oBaHUX Ha BIAMIHHMX 3a pO3MipaMH Ta [IEJIEKTPUYHOI MPOHUKHICTIO
TIEJEKTPUYHUX ~ MIKpPOpPE30HATOpiB  cpepuuHoi (opmu. 3HANHAEHI CTPYKTYypH
MIKpOPE30HATOpPIB Ta THUIH KOJHMBAaHb, $KI J00pe peali3yloTh pi3HI CMYTH
IPOIyCKaHHS.

Today, microresonators with whispering gallery oscillations are unique elements
of a number of devices in the optical wavelength range [1, 2]. Using of different
microresonators in some cases significantly improves filter scattering parameters. In
this report, we investigate the scattering characteristics of bandpass filters constructed

on the basis of different spherical microresonators with whispering gallery
oscillations.
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Fig. 1. Bandpass filter on different Spherical microresonators with azimuthally symmetric
magnetic modes H,,, (a). S-matrix parameters as functions of frequency (b, c) of the filter (a) on 8

(N =8) microresonators: (&, =9; &,, =16;n, =24;n,=22; m =m, =0; |, =1, =1).



Using the relations obtained earlier for the coupling coefficients [3], we
constructed the electrodynamic models [4] of the filters shown in Fig. 1, 2, 4, a.
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Fig. 2. Bandpass filter on different Spherical microresonators with magnetic modes H,,, (a). S-
matrix parameters as functions of frequency (b, c¢) of the filter (a) on 8 (N =8) microresonators:
(g, =9¢, =16;n,=24;n,=22; m =m, =1; 1, =1, =1).

The placement of the input and output transmission lines (for example the
optical waveguides or tapered fibers) corresponds to the maximum coupling between
it and the microcavity for a given type of oscillation. It was assumed that each of
these filters contains elements of coupling with the transmission lines that allow
exciting non-degenerate types of oscillations in each of the resonators with a given
value of the azimuthal number m. It was also assumed that the coupling coefficients
k, of the first and last microresonators with transmission lines are known. The losses
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Fig. 3. Frequency responses of S-matrix parameters (a, b) of the bandpass filter on 9
microresonators with electrical E_,, modes: (g, =9;¢€,, =16;n, =24; n, =22;

m, =m,=1; I, =1,=1).



in the dielectric of each of the resonators were characterized by numbers:
QP =1/tgs, =10°;, QY =1/1g5,=2-10°. It was assumed too, all the resonators were not

shielded and their radiation was taken into account in the open space.
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Fig. 4. Bandpass filter on different Spherical microresonators with magnetic H modes (a).
S-matrix parameters as functions of frequency (b, c) of the filter (a) on 8 microresonators: (g,, =9;

g, =16; m =m,=24; 1 =1, =1).
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The frequency responses of the scattering coefficients of the tuned filters for
different types of whispering gallery oscillations are shown in fig. 1-4, b, c.

As can be seen, the use of different types of microcavities in the filters makes it
possible to obtain acceptable transmission bands. As noted, such filters have a
significant number of advantages over the known ones, for example, they have sparse
bands of parasitic oscillations and also provide more opportunities for adjusting the
coupling between microcavities and transmission lines.
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