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KOE®IHNIEHTH 3B'A3KY OBEPTAEMHUX
MMPAMOKYTHHUX AIEJEKTPUYHUX PE3OHATOPIB B
INO3AMEXHOMY INPAMOKYTHOMY XBHJIEBOII

JocmimKyroThCsl KOS(DIIIEHTH B3a€EMHOTO 3B'SI3KY MPSAMOKYTHUX J1CIEKTPUUHUX
pE30HATOpiB, PpO3TAIIOBAaHUX B I[03aMEKHOMY TMPSAMOKYTHOMY METaJIeBOMY
XBUJIEBO/I1 TTPU 00€pTaHHI iX OCEH.

The rotation of the axes of dielectric resonators opens up additional possibilities
for controlling the scattering parameters of various devices based on them [1-5]. The
purpose of this report is to investigate mutual coupling coefficients of rotating
rectangular DRs in the cut-off waveguide.

In this work, we calculated mutual coupling coefficients K2 of two identical
rectangular dielectric resonators located in the cut-off waveguide with the possibility
of rotation about one of the axes of the coordinate system (fig. 1, 2, a, d):
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Ki2_ s the factor that depends only on the parameters of the resonators;

Az=|z,-1z,|

Here

t- multi index; I - longitudinal wave number of the cut-off waveguide;
longitudinal distance between the centers of the resonators. The functions

fe (FI0) =1, (03B ve) determine the dependence of the coupling on the angles
of rotation (%:B<) of the resonator relative to the waveguide (5 :1’2).

We investigated the values of the maximum variation coupling coefficients
when changing the angles of resonator rotation. The dimensions of the DR
corresponded to the condition of excitation of the main magnetic oscillations in them

Hii . The dielectric constant of each DR was assumed to be equal & :36; relative

sizes A=L/2,=0,4. B=bo/a,=1 \yhare & DBo_js the transverse dimensions, and
L - is the height of the DR. The cross section of the rectangular waveguide was equal

to axb=20x15mm Hiu oscillation frequency fo =7 GHz. Transverse coordinates

of both resonators in the waveguide X2 =2/ 2; Yi.=b12



E'D—'I- T T T
0.04

0.02)

0.02)

- 0.02)

-0.04

-0.02
0

2
|

! 0.051
k 0.02)
]
8 | |
—0.03 b
oy 1 L

-0.02
]

Fig. 1. Rectangular dielectric resonators rotating relatively the x (a) and y axis (d) in the
rectangular waveguide. Variation of the mutual coupling coefficients at different longitudinal
distances between the centers of rotating dielectric resonators in the waveguide (b (e)). Dependence
of the mutual coupling coefficient on the angle of rotation of the second resonator.

Despite the fact that the functions f (i) are complex, the mutual coupling
coefficients in most cases remain real when the resonator axes rotate (see, for
example, fig. 2, c).

In fig. 1, 2, b. e the dependences of the coupling coefficients on the longitudinal
distance between the resonator centers are shown for o,,,=0 and a,,B,=0 - 1;

o,,B,=7 -2

In fig. 1 and 2, ¢, f show the dependences of the coupling on the angle of
rotation of the second resonator o,,p, for o,B,=0 - 1, o,B,=n/4 - 2;
o,,B,=n/2 -3 (Az=10mm).

As can be seen from the data obtained, the maximum variation of the coupling

coefficients is determined by the distribution of the natural oscillation field of the
resonators in the transverse plane (x’,y") of local coordinate system. For natural

oscillations of a rectangular DR Hm, the spatial distribution of the field is close to
the dipole and uniform in the plane (x’,y"), therefore, the rotation of the resonator in
this plane has little effect on the coupling coefficients. A good example of this effect
Is the rotation of resonators about the longitudinal axis of the waveguide shown in
Fig. 2, c.
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Fig. 2. Rectangular dielectric resonators rotating relatively the z (a, d) axis for different initial
positions in the waveguide. Variation of the mutual coupling coefficients at different longitudinal
distances between the centers of rotating dielectric resonators in the waveguide (b, €). Dependence
of the mutual coupling coefficient on the angle of rotation of the second resonator.

The obtained analytical relations for the mutual coupling coefficients make it
possible to significantly expand the possibilities of designing and optimizing the
parameters of wide range of band-pass and band-stop filters for microwave and
millimeter-wave communication systems.
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