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ITAPAMETPH PO3CIIOBAHHA ONITUYHUX ®LJIbTPIB HA MIKPOPE3OHATOPAX 3
KOJMBAHHAMMU LEMOYYYEHR I'AJIEPE] /151 IOBYOBU IHTEPJIIBEPIB

Brnepiie po3rmsiaytoThes XapakTEpPUCTUKHU PO3CIIOBAHHS BIIOMHX ONTHYHUX (DIIBTPIB,
noOynoBanux Ha J[lienektpuunnx Peszonaropax (/IP) 3 kommBaHHsAMH Ienouydeid ramepei 3
ypaxyBaHHSM BUIIMX Ta HIDKYMX CMYT 4acTOT, OOYMOBJIEHUX 1HIIMMH KOJMBAHHSAMHU PE30HATOPIB.

JIOCITiKYIOTBCSI BILUTUB Pi3HUX KOJHMBAHb PE30HATOPIB HA MapaMEeTPH pO3CitOBaHHS (LIBTPIB 3
06araTo CMYroBUMH XapakTepucTHkamMu. OTpHUMaHI 3aKOHOMIPHOCTI J00pe Y3roJUKYKThCS 3
pe3yibTaTaMu  1HIIMX MyOJTKaIiid, OTPIMAaHUX Ha OCHOBI 3aCTOCYBaHHS YHCEIHLHUX METOJIB Ta
eKCIepUMEHTAIbHUX JOCHIDKEHb. [IpencTaBiieHi METOJUKU € OCHOBOIO JUIsl MOJIECNIIOBAHHSA 1
no0y0BH HIMPOKOTO KJIACy IHTEPIiBEPiB CYyJaCHUX CUCTEM ONTUYHOTO 3B'SI3KY.

Dielectric microresonators with whispering gallery modes (WGM) have a quasi-
periodic frequency spectrum, which makes them convenient for use in interleavers
optical wavelength ranges. [1 - 15].
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Fig. 1. Scattering characteristics (b - €) of two DR in a transmission line (a) calculated for
seven oscillations of degenerate WGM: f, =200THz; FSR =25GHz; DR coupling coefficients

with a transmission line: for even mode: |Z§ =3.10"; for odd mode: IZS° =5.10"°; coupling
coefficients of the DRs with open space: k =107"; mutual coupling coefficients between DRs: for
even mode: ki, =-6,5-10"; for odd mode: kS, =2-107; dielectric loss Q-factor QP =10°.
Relative distance between resonators I'Az, , =31n/2 (I" is a waveguide wave number).

This paper presents new results of modeling the scattering characteristics of
transmission line waves on DRs with WGM built on the basis of previously
conducted theoretical studies [16 - 17]. For the first time, S-matrices of notch (Fig. 1)



and different Add/Drop (Fig. 2, 3) filters are investigated taking into account several
types of oscillations.
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Fig. 2. Scattering characteristics (b - f) of two DR Add/Drop Filter (a) calculated for seven
oscillations of degenerate WGM: f, =200THz; FSR =25GHz; DR coupling coefficients with a

transmission line: for even mode: k&=2-10"; for odd mode: k°=2-10"; with open space:
k=10"; coupling coefficients between DRs: for even mode: kS, =4-107; for odd mode:
k% =—2-107°; dielectric loss Q-factor Q° =10°.

For the ferst time showed the possibility of constructing electrodynamics models
of filters with periodic scattering characteristics.
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Fig. 3. Scattering characteristics (b - e) of 4 DR Twisted double-channel SCISSOR (a)
calculated for seven oscillations of degenerate WGM: f, =200 THz; FSR =30 GHz; DR coupling

coefficients with a transmission line: for even mode: k& =1,2-10"; for odd mode: k2 =1,2-10;
coupling coefficients of the DRs with open space: k=1078; coupling coefficients between DRs: for
even mode: kf, =1-107°; for odd mode: k&, =—1-10"°; coupling coefficients between “vertically-
coupled” DRs: for even mode: k;, =6-10"; for odd mode: k{ =-3,5-107; dielectric loss Q-
factor QP =10°.

Presented electrodynamics’ model allows to significantly accelerate the design
and optimization of scattering characteristics of modern optical communication
systems using interleavers in technology WDM.
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