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Abstraet : This paper reports measurements of the dielectric constant on the Rechelle
salt, which prove polarization along a single of its azxes, according to theory.

1. InTRODUCTION

The electric description of a homogeneous and anisotropic material
iz effected by the e* tensor of the dielectric constant.

In case of the study concerning the electric attitude of homoge-
neous and isotropic materials there are many methods like S. Roberts
and A. V. HirreL or modification of it by SurBer which have been
applied successfully.

The advantage of a homogeneous and isotropic material is that
the tensor of the dielectric constant is simplified to a simple complex
form given by

e*=e¢—j — or
@ (1)

£ = gog,® = (e’ —jc”)
where e’ signifies the ability of the material to store electric energy and
¢’ i8 the magnitude of the dielectric lusses of the material.
2. STATE OF THE PROBLEM.

In the case of homogeneous and anisotropic materials the problem
becomes more complicated since the methods above described cannot
be applied with the same sample geometry and the same setup.

The problem of anisotropy is solved by constructing perfect cy-
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linders with two axes of svmmetry lving on the surfaces vertical to the
lateral ones of the cvlinder {(Fig. 1, 2).
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If the crystal is placed in the wave quide, its direction beein per-
fectly normal to the direction of propagation of the radiation, it will
behdve like isotropic. Thus the A. V. HipreL method can be applied
in principle could a method be found enabling the ervstal to be place
in the wavequide (Fig. 2).

Rotation of the cylinder in the wavequide could provide informa-
tion on the value of the dielectric constant of the material at every di-
rection.

For the T.E. mode ol the wavequide there is a modified Hirrew
method, which gives the value of the dielectric constant according to
the following relation

e &t 1 n 1 r— jig(ks) |2
T e A \2 ag \2 T —jrigtks) (2)
= 1- LE
v ( ) F(3E)
. where . = cutoflf wavelength of the wavequide
Ag measurement s wavelenth
r = standing wave ratio Emax/Emin
k = 2r/);
8 = displacement of maxima or minima in the presence of
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the sample relative to the ones when the wavequide
18 shorted.

3. EXPERIMENTAL SETUP - APPLICATION TO THE ROCHELLE SALT.

{1) The block diagram of the setup used is shown in Fig. 3.
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(2) The shape of the small evlinders made are shown in Fig. 4.a, 3, v.

Fig da Frg. 4,4 Fig. 4,y

Salt monocrystal

(3) The first measurement was effected on the sample of Fig. 4a
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in order to test the stability of the value of the dielectric constant.

During the rotation of the samples a staight line was observed on
the plotter. Based on the above experiment the dielectric constant was
measured of the isotropic material and found to agree with the results
obtained by other investigators,

{4) The experiment was repeated with the samples of Fig. 48, v
and the corresponding curves of fig. da, 58 were taken on the plotter.

The above mentioned curves give information on the value of
(r) from which an further derive =,.

N
d S
104dh
o0di db
__J ...... IﬁL{' Oq V.
o 1 0 wile | | | 180"
Fig. 5,a Fig. 4.8

(5) Since the Rochelle salt is ferroelectric care was taken for the
stabilisation of temperature.

4. REsuLTs.

According to the curves taken from the plotter the dielectric con-
stant was found as a function of the angle of rotation of the Rochelle
salt crystal, and is shown in Fig. 6a, B.

5. CONCLUSION.

a. According to the curves of Fig. 6 the theory of polarisation
of the Rochelle salt is confirmed, taking place only one of its axes.

b. The value of the dielectric constant of the above material is
found to vary within a maximum and minimum which includes in this
region the value of the same polycrystalline isotropic salt.
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Note added in Proof.

Additional experimenls are being conducted in our laboratory
aiming at an explanation of the behavior of the sall on a microscopic
basis based on the variation of the dielectric constant as a function
a) of the angle of rotation of the Rochelle salt and b) of the tempe-
rature.
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METPHZIZ THZ AIHAEKTPIKHX ZITAGEPAY KPTZITAAAQN
TOT AAATOZ ROCHELLE EIZ THN NMEPIOXHN
TOQN MIKPOKTMATQN (X - BAND)

vrd
I. ZAXAAOT xai B TIATIAAHMHTPAKH - XAIXAIA

* Egyaotvioioy ’Extdxrov Avrorelobc "Edgac Puowxic
Havemiornuiov Ocooalovixns

NMEPIAHYIZ

Merpfioeg i Siphextoundic otellepic tol diatos Rochelle vevépevar
el v meproyny X Tév puiepoxupdtv xal dnl SetypdTwv idatpdnwv xat dvi-
goTpbmwy deuviouy Thv Imapfy moAdozwg xatd piHxes evdg pévev FEuvoc,
Elg 16 adtd cvpmépaopa 68vyudv xal td Oewpnrixa 3edopéva.
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