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In the ref the results of the investigation of the frequency characteristics of the layered systems, obtained by the way of the coating of the
dielectric-metal of the quarter-wave-length layers from the non-absorptive material on the two-layered system.

The effect of the non-reflective absorption of the where Z,, is the input resistance of the multi-layer system
electromagnetic radiation in the two-layered systems of polar  depending on the frequency, substance properties and
dielectric-metal, which is predicted and experimentally geometric dimensions of the directed system.
proved, appears in the dispersion region of the dielectric Taking under the consideration such approach the input
covering at the discrete values of the wave length of the resistance of the system at the connection to it the i-additional
incident radiation A, the thickness [, of the reflective layer of  layer of the covering is equal:
the covering and the substance of the polar molecules in it

[1]. This effect has resonance character and taking this under 7 i1 T+ 7 ; th ¥ 1[
consideration, the investigations of the frequency Z eni — 7 , )
characteristics of the reflection of the electromagnetic waves ] + Zenizl gy 71

from such two-layered system, near resonance values A, and
Iy present the definite interest.
The results of the investigations show the

1

L . where Z,,;, Z.,;.; are input resistances of the system at the
bandlimitedness of the frequency spectrum, at which the . igtence of the i and i-l layers; Z; is wave resistance of i-

effect of total absorption carries out. For the increase of the laver: 7~ is distribufi . . .
. . . ayer; y- is distribution constant in the substance of i-layer in
frequency band of the non-reflective absorption it was it[3.4]

supposed to use the quarter-wave-length layers from the non-
absorptive material, coated on the two-layered system of
dielectric-metal. The investigation of the frequency
characteristics of such layered system has been showed, that
the use of the quarter-wave-layers significantly changes the
frequency range, at which the partial or total absorption of the 7 — Ly +Z 1th /4 11 3)
electromagnetic waves in these systems is carried out. en 1 zZ,

For the calculation of the frequency characteristics of the I+ 7 th y 1 !

From the equation (2) it is followed, that the input
resistance of the multi-layer system, consisting from the
absorptive layer and one additional layer will have the form

reflection of such system the following expression for the !
module of standing-wave ratio was used near chosen values . . ) ]
Aoy 1y [1,2] where Z,, is the input resistance of the absorptive layer.

According to the definition Z,,=Zthyl. Using the
expression for Z and y, we obtain:

Zenm _ZO
z,.tZ,

enm

P = )

Loy=M+IiN (4)

1 sh4rnxy — y sin 4nx

where

n(l+y’>) ch4nxy + cos 4nx

1 vsh4rxy + sin 47xx
n(l+y’) ch4rxy + cos 4rnx

For the creation of the simple automatized calculation of |concerning substance properties and additional layers. The
the reflection frequency characteristics of the absorbent algorithm is constructed by the principle of the consistent
coverings with one or two quarter-wave-length additional calculations of the input resistances consisting the layer
layers from the lossless materials, coated on them, the system during of their connection to the main layer.
investigated algorithm was applied. It allows to evaluate the The investigations of the frequency characteristics were
influence of the matched layers on the behavior of the carried out in the range of wave lengths 0,5-5 cm, moreover,
frequency characteristics, in particularly, wave absorption it was considered, that dielectric properties of the adsorbent
band, near the spectral values /j, 4, in the dependence on the  covering were described by Debye equation at the value
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2. The values, &), of the substance of the absorbent layer
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varied in the interval 5-20 units and 5-20-10"%c correspondingly.
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Fig.1. The reflection frequency characteristics of the three-layered system with the values of the dielectric constant &;, which are equal

to 2(a,c) and 1,5 (b).

The reflection frequency characteristics of the three-
layered system with the value of the dielectric constants & of
the additional quarter-wave-length layer, which are equal to
1,5 and 2,0, are presented on the fig.1. As in the case of the
two-layered system dielectric-metal, & of the absorbent layer
of the given system at the constancy of the 7 value leads to
the decrease of the relative band of the wave selective
absorption for the low-frequency spectrum arm and some its
stabilization for the high-frequency spectrum arm (see table 1).
Moreover, the increase of the N number of zero minimum of
p value relatively the bans is decreased. However, in the
difference from the system dielectric-metal in the given
three-layered system the input of the additional quarter-wave-
length layer causes to the expansion of the relative band of
the selective wave absorption. The variety of the value 7 at
the constancy & influences on the absorption band
insignificantly.

Table 1.
The values of the statistical dielectric constant &, relaxation
time 7, thickness /y, the covering layer, wave length A, relative
absorption band AA/4, on the level p,/=0,1 of the three-layered
absorbent system at &,, and different values of the dielectric
constants of the additional layer ¢;, N is number of dependence
minimum of pon /.

Low-frequency branch N=1 k=2
107 | ¢ Ay | 44/ at A/ at
81:4;82:2 81:3;82: 1,5
5 15 097 0,37 0,31
20 1,28 0,37 0,21
10 15 1,93 0,35 0,33
20 2,55 0,14 0,18
20 15 3,87 0,37 0,32
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Fig.2. The reflection frequency characteristics of the four-layered system with the values of the dielectric constant &,, which are equal to
20 and 15 and values of the dielectric constants of the additional layers.

The input of the second additional quarter-wave-length lwave reflection from such four-layered absorbent system.

layer significantly changes the frequency characteristic of the
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four-layered systems, consisting the additional layers with the — multi-layered system is saved. In this case it is need to make
value ¢,=4; =2 and &,=3; &=1,5 correspondingly are given the change of the used values &, ¢., 7, &, &, ...&, A on their
on the fig.2.

The resistance transformer of these systems, appearing reduced values fo— P ; gw—p; Al -p , gj—p;
because of the two additional layers has the one and the same I-p I-p I-p
value of the transformation ratio k=2. e — e —p

At the wave distribution in the waveguide and other 2P ;.
direction system, the structure of the given algorithm of the I-p I-p

calculation of the reflection frequency characteristics of the
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LAYLI SISTEMLORD3 ELEKTROMAQNIT SUALANMANIN SKSOLUNMASININ TEZLIKLI
XUSUSIYYSTLORI

Maqalads layli sistemlarin, dielektrik-metal iki layl sistemlarin dérdabirdaldali udmayan materialdan laylar ustiine ¢akilmis,
tezlikliklarin xarakteristikalarinin tadqiqginin naticaleri verilib.

ML.A. CaapbixoB, C.T. Azuzos, A.C. 3eiinajioBa

YACTOTHBIE XAPAKTEPUCTUKHU OTPAKEHUSA DJIEKTPOMATHUTHOI'O U3JTYYEHUSA
B CJIOUCTBIX CUCTEMAX

B craTthe MpeACTaBJICHbI PE3YJIbTAThI UCCIICAOBAHNSA YaCTOTHBLIX XaPAKTCPUCTUK  CJIOUCTBIX CUCTEM, INOJIYUYCHHBIX ITYTEM HAHCCCHUS Ha
HByXCHOﬁHy}O CUCTEMY AUDJICKTPUK-METAIT YETBEPTHBOJIHOBBIX CJIOEB U3 HETIOIJIOLIAIOIIET0 MaTeprala.
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