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Within the modi�ed four-sublattice pseudospin model of deformed RbHSO4 ferroelectrics, using
the Glauber method and the mean �eld approximation, we calculate the dynamic dielectric permitti-
vity of a mechanically clamped crystal and explore its dependence on hydrostatic pressure in wide
temperature and frequency ranges. A satisfactory quantitative agreement with the experimental
data is obtained.
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I. INTRODUCTION

The RbHSO4 crystal is an interesting subject of study,
because it is sensitive to the in�uence of hydrostatic
and uniaxial pressure or electric �eld (see [1]). At T =
263.65 K [2] it undergoes the phase transition from
the high-temperature paraelectric phase to the low-
temperature ferroelectric phase; the spontaneous polari-
zation is directed along the c-axis (Fig. 1,a). The crystal
is monoclinic (the space group P21/c in the paraelectric
phase and P/c in the ferroelectric phase) [3�5].

The phase transition is associated with the order-

ing of the sulphate groups (SO4)1f in one of the two
asymmetric positions.
In order to describe the dielectric, piezoelectric,

and elastic characteristics of RbHSO4 in [1, 6�9],
the four-sublattice pseudospin model of RbHSO4 wi-
th asymmetric double-well potential has been proposed,
which also takes into account the piezoelectric coupli-
ng of the pseudospin and lattice subsystems. This model
allowed us to obtain a qualitatively correct description of
experimental data for the elastic constants and a quanti-
tively correct description of the dielectric and thermal
properties of this crystal, as well as the deformational
and �eld e�ects in it.
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Fig. 1. The primitive cell of RbHSO4 (a) and the scheme of the orientation of e�ective dipole moments dqf of the sulphate
groups (SO4)1f in the paraelectric phase (b)

In the present paper, we use the model of [1] to explore
the behavior of the dynamic dielectric permittivity of
RbHSO4 at di�erent values of hydrostatic pressure.

II. FOUR-SUBLATTICE MODEL OF A

DEFORMED CRYSTAL

In order to calculate the thermodynamic characterist-
ics of RbHSO4, we use the model [1] and take into
account the presence of four structural units (sulphate
complexes (SO4)11, (SO4)12, (SO4)13, (SO4)14) in the

primitive cell, which move in double asymmetric potenti-
al wells. We ascribe to these units the dipole moments
dqf , where q is the primitive cell index; f is the index
of the dipole moment within the cell (f = 1, . . . , 4).
In the paralectric phase, the sum of these moments is
equal to zero; their orientations are shown in Fig. 1,b.
The changes ∆dqf are responsible for the appearance of
spontaneous polarization in the ferroelectric phase.
The pseudospin variables σq1

2 , . . . ,
σq4

2 describe the
reordering of the dipole moments associated with the
structure elements dqf = µf

σqf

2 . The mean values of
⟨σ2 ⟩ =

1
2 (na − nb) are connected to the di�erences in the
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populations of the two possible equibrium positions of
groups (SO4)1f : na and nb.
The model Hamiltonian in the pseudospin represen-

tation reads:

Ĥ = NUseed − 1

2

∑
qq′

4∑
f,f ′=1

Jff ′(qq′)
σqf
2

σq′f ′

2
(1)

−
∑
q

4∑
f=1

(∆f + µfE)
σqf
2
,

where N is the number of the primitive cells.
The term Useed in (2) is the �seed� energy, which

corresponds to the lattice of heavy ions and is not expli-
citly dependent on the con�guration of the pseudospin
subsystem. It includes the elastic, piezoelectric, and di-
electric parts, expressed via the electric �elds Ei (i =
1, 2, 3) and strains uj (j = 1, . . . , 6) [1]:

Useed = v(
1

2

6∑
j,j′=1

c0jj′(T )ujuj′ (2)

−
3∑

i=1

6∑
j=1

e0ijujEi −
3∑

i,i′=1

1

2
χu0
ii′EiEi′).

The parameters c0jj′(T ), e
0
ij , χ

u0
ij are the so-called seed

elastic constants, piezoelectric stress coe�cients, and di-
electric susceptibilities; v is the primitive cell volume.
The second term in (2) describes the interactions

between the pseudospins, taken into account in the mean
�eld approximation

−1

2

∑
qq′

4∑
f,f ′=1

Jff ′(qq′)
σqf
2

σq′f ′

2
(3)

=
1

2

∑
qq′
ff′

Jff ′(qq′)
ηf
2

ηf ′

2
−
∑
qq′
ff′

Jff ′(qq′)
ηf ′

2

σqf
2
.

Here σqf is the z-component of the operator of the
pseudospin, situated in the q-th cell at the sulphate group
(SO4)1f (f = 1, 2, 3, 4), ηf = ⟨σqf ⟩.
The third term in (2) describes the interaction of the

pseudospins with the external electric �eld E and with
the local �elds ∆f . The µf parameters are the e�ecti-
ve dipole moments per one pseudospin µ1 = µ2 =
(µx, µy, µz), µ3 = µ4 = (µx,−µy, µz).
The Fourier-transforms of the interaction constants

Jff ′ =
∑
q′
Jff ′(qq′) at k = 0 and the local �elds ∆f

are linearly expanded over the strains uj :

Jff ′ = J0
ff ′ +

∑
j

ψff ′juj , ∆f = ∆0
f +

∑
j

φfjuj . (4)

Taking into account the crystal symmetry, the

parameters Jff ′ read

J 11
22

= J0
11 +

∑
l=1,2,3,5

ψ11lul + ψ114u4 + ψ116u6,

J 33
44

= J0
11 +

∑
l

ψ11lul − ψ114u4 − ψ116u6, (5)

J 12
34

= J0
12 +

∑
l

ψ12lul ± ψ124u4 ± ψ126u6,

J 13
24

= J0
13 +

∑
l

ψ13lul, J 14
23

= J0
14 +

∑
l

ψ14lul,

∆ 1
3
= ∆0

1 +
∑
l

φ1lul ± φ14u4 ± φ16u6,

∆ 2
4
= −∆0

1 −
∑
l

φ1lul ∓ φ14u4 ∓ φ16u6.

As a result, in the mean �eld approximation the initial
Hamiltonian (2) reads:

Ĥ = NUseed +
N

8

∑
ff ′

Jff ′ηfηf ′ −
∑
q

4∑
f=1

Hf
σqf
2
, (6)

where

Hf =
1

2

∑
f ′

Jff ′ηf ′ +∆f + µfE. (7)

In [1], the system of equations for the order parameters
ηf and strains uj

ηf = tanh
β

2
Hf . (8)

σj =

6∑
j′=1

c0jj′(T )uj′ −
3∑

i=1

e0ijEi (9)

−
4∑

f,f ′=1

ψff ′j

8v
ηfηf ′ −

4∑
f=1

φfj

2v
ηf ,

and the polarization vector components

Pi =

6∑
j=1

e0ijuj +

3∑
i′=1

χu0
ii′Ei′ +

1

2v

4∑
f=1

µ
(i)
f ηf , (10)

have been obtained.

III. DYNAMIC DIELECTRIC PROPERTIES OF

A CLAMPED RbHSO4 CRYSTAL. ANALYTICAL

RESULTS

Hereafter we study the longitudinal dynamic dielectric
characteristics, when the shear stresses are absent. In
this case the shear strains u4 and u6 are equal to zero.
We use the approach based on the ideas of the Glauber
stochastic model. In this approach the following system
of the Glauber equations for the time-dependent one-
particle correlation functions of pseudospins is obtained

− α
d

dt
⟨σqf ⟩ = ⟨σqf [1− σqf tanh

1

2
βεqf (t)]⟩, (11)
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where the α parameter sets the time scale of the dynamic
processes in the sytem; εqf ′(t) is the local �eld acting on
the f ′th pseudospin in the qth cell; this is the factor
at σqf ′/2 in the initial Hamiltonian. In the mean �eld
approximation, the local �elds εqf (t) are the factors at
σqf/2 in the one-particle Hamiltonians (7):

εqf = Hf =
1

2

∑
f ′

Jff ′ηf ′ +∆f + µz
fEz. (12)

As a result, from (11) we obtain the following system of
equations for the mean values of pseudospins ⟨σqf ⟩ = ηf

α
d

dt
ηf = −ηf + tanh

βHf

2
. (13)

In the solution of Eqs. (13) we shall restrict our consi-
deration to the case of small deviations from equilibrium.
To this end, we present ηf and the e�ective �elds Hf

as sums of the equilibrium parts of the quantities and
their �uctuation parts (mechanically clamped crystal),
and also expand tanh(. . .) in series over Hf , retaining
only the zeroth order and linear terms

ηf = η̃f + ηft, (14)

Hf = H̃f +Hft

=
1

2

∑
f ′

Jff ′ η̃f ′ +∆f + µz
fEz +

1

2

∑
f ′

Jff ′ηf ′t + µz
fEzt.

tanh
βHf

2
= tanh

βH̃f

2
+Kf

βHft

2
,

Kf = 1− (tanh
βH̃f

2
)2 = 1− η̃2f .

Substituting (14) into (13) and taking into account
Eq.(8), obeyed at equilibrium, we obtain the system of
equations for the non-equilibrium contributions to the
order parameters

α
d

dt
ηft = −ηft +Kf

β

2

1

2

∑
f ′

Jff ′ηf ′t + µz
fEzt

. (15)
In the presence of the �eld Ezt, from the symmetry

considerations it follows that η1t = η3t, η2t = η4t, µz
f =

µz, and the system of equations (15) reads:

α
d

dt
η1t = −η1t +K1

β

2

[
1

2
(J11 + J13)η1t

+
1

2
(J12 + J14)η2t + µzEzt

]
, (16)

α
d

dt
η2t = −η2t +K2

β

2

[
1

2
(J21 + J23)η1t

+
1

2
(J22 + J24)η2t + µzEzt

]
.

We can rewrite the system (16) in a more convenient
form:

d

dt

(
η1t
η2t

)
=

(
a11 a12
a21 a22

)(
η1t
η2t

)
+

(
b1
b2

)
βµzEzt, (17)

where

a11 =
(
− 1 +K1

β

4
(J11 + J13)

)
/α,

a12 = K1
β

4α
(J12 + J14), b1 =

K1

2α

a21 = K2
β

4α
(J21 + J23),

a22 =
(
− 1 +K2

β

4
(J22 + J24)

)
/α, b2 =

K2

2α
. (18)

Solving Eqs. (17), we obtain the time-dependent mean
values of the pseudospins. Substituting the solutions of
(17) into (10) and di�erentiating the results with respect
to the �eld, we obtain the expression for the dynamic
dielectric susceptibility.

χ33(ω) = χ0
33 + lim

E3t→0

µz

υ

d(η1t + η3t)3
dE3t

,

The obtained components of the susceptibility consist of
the �seed� contribution and two relaxational modes

χ33(ω) = χ0
33 +

2∑
l=1

χl

1 + iωτl
, (19)

where

χl =
β

v

τ1τ2(µ
z)2

τ2 − τ1
(−1)l−1

{
b1 + b2

+ τl[b1a22 + b2a11 − (b1a21 + b2a12)]

}
,

τ1,2 are the relaxation times

(τ1,2)
−1 =

1

2

{
− (a11 + a22)

±
√
(a11 + a22)2 − 4(a11a22 − a12a21)

}
. (20)

The components of the dynamic dielectric permittivity
of the pseudospin subsystem of GPI read

ε33(ω) = 1 + 4πχ33(ω). (21)

IV. COMPARISON OF THE NUMERICAL

CALCULATIONS WITH EXPERIMENTAL DATA

The values of the model parameters have been
determined in [1] by �tting the calculated characteristics
to experimental data for the temperature dependences
of the spontaneous polarization P3(T ) [3, 10], dielectric
permittivity ε33(T ) in the absence of external in�uence
[3, 10, 11] and at di�erent values of hydrostatic pressure
[2] and electric �eld [12], molar speci�c heat C(T ) [13],
and elastic constants cjj′(T ) [11].
The interaction constants in an undeformed crystal

J0
ff ′ (f, f ′ = 1, 2, 3, 4) and the local �elds ∆0

f , creating
the asymmetry in the populations of the two equilibri-
um positions are as follows J0

11/kB = J0
13/kB = 372 K,

J0
12/kB = J0

14/kB = 310 K, ∆0
1/kB = 244.81 K. The rest
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of the parameters J0
ff ′ and ∆0

f are determined by the
crystal symmetry of RbHSO4, as discussed in (5).
The deformation potentials ψff ′j and φfj are: ψ̃111 =

−1700 K, ψ̃112 = −4600 K, ψ̃113 = −500 K, ψ̃114 = 0 K,
ψ̃115 = 1200 K, ψ̃116 = 3500 K, ψ̃121 = −500 K, ψ̃122 =
−3040 K, ψ̃123 = −500 K, ψ̃124 = 0 K, ψ̃125 = 400 K,
ψ̃126/kB = −7000 K, ψ̃ff ′j = ψff ′j/kB.
The analysis shows that the calculated thermodynamic
characteristics depend on the sums ψ11l+ψ13l, ψ12l+ψ14l

(l = 1, 2, 3, 5). For simplicity's sake, we take them
to be equal, ψ13l = ψ11l, ψ14l = ψ12l. The rest of
the parameters ψff ′j are determined by the crystal
symmetry of RbHSO4, as discussed in (5), φfj = 0 K.
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Fig. 2. The temperature dependence of the inverse relaxation
time (τ2)

−1 at di�erent values of hydrostatic pressure. The
lower index in hp denotes the value of pressure p (kbar). The

solid circles (•) correspond to the data from [14]

The e�ective dipole moment equals µz=2.8·10−30C·m.

The �seed� dielectric susceptibility χu0
ii′ , piezoelectric

stress coe�cients e0ij , and elastic constants c0ij are:
χu0
33 = 0.159 (note that in [1] we took it to be equal

to 0.35), χu0
13 = 0.0; e0ij = 0 C

m2 ;

c011 = 3.06 · 1010 N
m2 , c012 = 1.54 · 1010 N

m2 ,
c013 = 0.8 · 1010 N

m2 ,

c022 = 3.8 · 1010 N
m2 , c023 = 0.67 · 1010 N

m2 ,
c033 = 3.62 · 1010 N

m2 ,

c044 = 0.48 · 1010 N
m2 , c055 = 0.53 · 1010 N

m2 ,
c066 = 1.25 · 1010 N

m2 ,

c015 = c025 = c035 = c046 = 0.0 N
m2 .

The primitive cell volume of RHS is
v = 0.842 · 10−27m3.

The parameter α = P +R|T − Tc|, where
P = 1.6 · 10−14 s, R = −0.011 · 10−14 s.

There are two contributions to the components of the
dynamic dielectric permittivity tensor in the RbHSO4

crystal. Only one of these contributions to the permi-
ttivities is crucial (χ2 ≫ χ1); the respective relaxati-
on times are τ2 ≫ τ1. Related to the relaxation ti-
me τy2 is the typical of this crystal relaxation frequency
νs = (2πτ2)

−1, which nominally separates the regions of
the low-frequency and high-frequency dynamics of the
system.
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Fig. 3. The frequency dependences of the real ε′33 and imaginary ε′′33 parts of the dielectric permittivity of RbHSO4 at di�erent
values of ∆T and hydrostatic pressure p (kbar). In the quantity h∆T

p the upper index denotes the temperature ∆T = −2.0 K;
∆T = −5.0 K; ∆T = −10.0 K, whereas the lower index denotes the pressure magnitude

In�uence of hydrostatic pressure on the relaxation ti-
me is illustrated in Fig. 2 by plotting the temperature
curves of (τ2)−1 at di�erent values of pressures.
The magnitude of (τ1)

−1 decreases as the system
approaches the transition temperature and tends to zero
at T = Tc. As one can see in Fig. 2, hydrostatic pressure
decreases (τ1)

−1 at the �xed ∆T in the ferroelectric
phase, and �rst slightly inreases and then (at high
pressures) decreases (τ1)−1 in the paraelectric phase.
As a result, the dispersion region in the frequency

dependences of ε′33(ν) and ε′′33(ν) shifts to lower

frequencies in the presence of pressure in the ferroelectric
phase (dashed lines in Fig. 3), as compared to the solid
lines, corresponding to the ambient pressure. In the
paraelectric phase, the dispersion region at low pressures
(dashed lines in Fig. 4) shifts to higher frequencies, as
compared to the solid lines for the ambient pressure, and
then shifts back to lower frequencies at higher pressures.
Below the dispersion and in the ferroelectric phase, the

curves ε′33(p, ν) and ε
′′
33(p, ν) in the presence of pressure

ph run higher than the corresponding curves at ambi-
ent pressure (Fig. 3); the opposite is observed in the
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paraelectric phase (Fig. 4). This is due to the increase
in the static permittivity by hydrostatic pressure in the
ferroelectric phase and to the decrease in the paraelectric
phase.
In Figs. 5, 6, and 7, we plot the temperature

dependences of the real ε′33 and imaginary ε′′33 parts
of the dielectric permittivity of RbHSO4 at di�erent
frequencies ν (low frequencies: Fig. 5, intermediate
frequencies: Fig. 6, high frequencies: Fig. 7) and di�erent
values of pressure ph.
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Fig. 4. The frequency dependences of the real ε′33 and imaginary ε′′33 parts of the dielectric permittivity of RbHSO4 at di�erent
∆T and di�erent values of hydrostatic pressure p (kbar). In the quantity h∆T

p the upper index denotes ∆T = 2.0 K � ▲ [14],
♦ [15], • [16]; ∆T = 5.0 K � ▼ [14], ♦ [15]; ∆T = 10.0 K � ▶ [14], ■ [15]; ∆T = 20 K � ■ [15], • [16], and the lower index

denotes the pressure magnitude (kbar)
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Fig. 5. The temperature dependences of the real ε′33 and imaginary ε′′33 parts of the dielectric permittivity of RbHSO4 at
di�erent frequencies ν (GHz) and di�erent values of pressure ph. In the quantity hi

p the upper index denotes the frequency
(GHz) 0.105 � 1, ▶ [14]; 0.455 � 2, ◀ [14]; 3.27 � 3, ▲ [14]; 9.50 � 4, ▼ [14], and the lower index denotes the pressure
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Fig. 6. The temperature dependences of the real ε′33 and imaginary ε′′33 parts of the dielectric permittivity of RbHSO4 at
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p the upper index denotes the frequency
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Fig. 7. The temperature dependences of the real ε′33 and imaginary ε′′33 parts of the dielectric permittivity of RbHSO4 at
di�erent frequencies ν (GHz) and di�erent values of pressure ph. In the quantity hi

p the upper index denotes the frequency
(GHz) 118 � 1, ◀ [16]; 190 � 2, • [16]; 253 � 3, ▲ [16]; 366 � 4, ▼ [16], and the lower index denotes the pressure magnitude

(kbar)

As one can see, in the ferroelectric phase at
temperatures far from Tc, the magnitude of the dielectric
permittivity ε′33 in the presence of the pressure (dashed
lines) is larger than at ambient pressure (solid lines),
which is due to the above mentioned increase in the
static permittivity with pressure. At temperatures close
to Tc, the values of ε′33 are lower than at ambient pressure
due to the increase in the relaxation time with pressure.
In the paraelectric phase, the permittivity ε′33 in the
presence of pressure is smaller than at ambient pressure
at all temperatures, both close and far from Tc. This
is due to the decrease of the static permittivity with
pressure and a weak in�uence of the pressure on the
relaxation time in the paraelectric phase.

V. CONCLUSIONS

The model of deformed RbHSO4 predicts a linearly
increasing dependence of the Curie temperature on
hydrostatic pressure. The phase transition remains of
the �rst order. In the ferroelectric phase, the hydrostatic
pressure increases the relaxation time and shifts the di-
spersion region to lower frequencies. The magnitude of
the dielectric permittivity increases. In the paraelectric
phase, the relaxation time �rst slightly decreases
with pressure, and then slightly increases. As a result,
the dispersion region at low pressures shifts to higher
frequencies, but as the pressure increases, shifts back to
lower frequencies. The magnitude of the dielectric permi-
ttivity decreases with pressure.
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INFLUENCE OF HYDROSTATIC PRESSURE ON DYNAMIC DIELECTRIC CHARACTERISTICS OF RbHSO4

ÂÏËÈÂ ÃIÄÐÎÑÒÀÒÈ×ÍÎÃÎ ÒÈÑÊÓ ÍÀ ÄÈÍÀÌI×ÍI ÄIÅËÅÊÒÐÈ×ÍI

ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ RbHSO4

À. Ñ. Âäîâè÷1, Ð. Ð. Ëåâèöüêèé1, I. Ð. Çà÷åê2, À. Ï. Ìî¨íà1
1Iíñòèòóò ôiçèêè êîíäåíñîâàíèõ ñèñòåì ÍÀÍ Óêðà¨íè,

âóë. Ñâ¹íöiöüêîãî, 1, Ëüâiâ, 79011, Óêðà¨íà,
2Íàöiîíàëüíèé óíiâåðñèòåò �Ëüâiâñüêà ïîëiòåõíiêà�,

âóë. Ñ. Áàíäåðè, 12, 79013, Ëüâiâ, Óêðà¨íà

Ñå íåòîåëåêòðèê iç âîäíåâèìè çâ'ÿçêàìè RbHSO4 ¹ ïðèêëàäîì êðèñòàëà, äå ïåðåõiä iç âèñîêîòåì-
ïåðàòóðíî¨ ïàðàôàçè â íèçüêîòåìïåðàòóðíó ñå íåòîôàçó ïîâ'ÿçàíèé ç óïîðÿäêóâàííÿì íå ïðîòîíiâ,
à ñóëüôàòíèõ ãðóï SO4, ÿêi ñòðèáàþòü ìiæ äâîìà ïîëîæåííÿìè ðiâíîâàãè. Íà îñíîâi ìîäèôiêîâà-
íî¨ ÷îòèðèïiä ðàòêîâî¨ ïñåâäîñïiíîâî¨ ìîäåëi äåôîðìîâàíîãî ñå íåòîåëåêòðèêà RbHSO4 ó ìåæàõ
ìåòîäó �ëàóáåðà â íàáëèæåííi ìîëåêóëÿðíîãî ïîëÿ îòðèìàíî ñèñòåìó ðiâíÿíü äëÿ ÷àñîçàëåæíèõ
ñåðåäíiõ çíà÷åíü ïñåâäîñïiíiâ. Öþ ñèñòåìó ðiâíÿíü ðîçâ'ÿçàíî äëÿ ìàëèõ âiäõèëåíü âiä ðiâíîâàãè
ÿê âiäãóê íà ìàëå çîâíiøí¹ ÷àñîçàëåæíå ïîëå. Òàêîæ çíàéäåíî âèðàç äëÿ ÷àñiâ ðåëàêñàöi¨.

Óïîõiäíèâøè äèíàìi÷íèé ðîçâ'ÿçîê çà ïîëåì, îòðèìàëè âèðàç äëÿ ïîçäîâæíüî¨ äèíàìi÷íî¨ äi-
åëåêòðè÷íî¨ ïðîíèêíîñòi ìåõàíi÷íî çàòèñíóòîãî êðèñòàëà. Îäåðæàíà äèíàìi÷íà äiåëåêòðè÷íà ïðî-
íèêíiñòü ñêëàäà¹òüñÿ ç äâîõ âíåñêiâ iç âiäïîâiäíèìè ÷àñàìè ðåëàêñàöi¨. Îäèí iç öèõ âíåñêiâ i âiäïî-
âiäíèé éîìó ÷àñ ðåëàêñàöi¨ íà òðè ïîðÿäêè áiëüøèé çà iíøèé. Òîáòî äiåëåêòðè÷íà ïðîíèêíiñòü ìà¹
ïðàêòè÷íî ìîíîäèñïåðñíèé õàðàêòåð. Çà ìàëèõ ÷àñòîò äiåëåêòðè÷íà ïðîíèêíiñòü ïîâîäèòüñÿ ÿê ñòà-
òè÷íà; çà ÷àñòîò, ñóìiðíèõ ç îáåðíåíèì ÷àñîì ðåëàêñàöi¨, ñïîñòåðiãà¹òüñÿ ðåëàêñàöiéíà äèñïåðñiÿ; çà
âåëèêèõ ÷àñòîò ïðîÿâëÿ¹òüñÿ ëèøå  ðàòêîâèé âíåñîê ó äiåëåêòðè÷íó ïðîíèêíiñòü, à ïñåâäîñïiíîâèé
ïðàêòè÷íî çíèêà¹. Äîñëiäæåíî âïëèâ ãiäðîñòàòè÷íîãî òèñêó íà äèíàìi÷íó äiåëåêòðè÷íó ïðîíèêíiñòü
ó øèðîêîìó òåìïåðàòóðíîìó é ÷àñòîòíîìó äiàïàçîíàõ.

Óñòàíîâëåíî, ùî ãiäðîñòàòè÷íèé òèñê ó ñå íåòîôàçi çáiëüøó¹ ÷àñ ðåëàêñàöi¨ òà çñóâà¹ äiëÿíêó
äèñïåðñi¨ äiåëåêòðè÷íî¨ ïðîíèêíîñòi â áiê íèæ÷èõ ÷àñòîò. Âîäíî÷àñ äiåëåêòðè÷íà ïðîíèêíiñòü çðî-
ñòà¹ çà âåëè÷èíîþ. Ó ïàðàôàçi ÷àñ ðåëàêñàöi¨ çà íàÿâíîñòi òèñêó ñïî÷àòêó ñëàáî çìåíøó¹òüñÿ, à çà
âåëèêèõ òèñêiâ çíîâó ñëàáî çðîñòà¹. Ó ðåçóëüòàòi äiëÿíêà äèñïåðñi¨ çà ìàëèõ òèñêiâ äåùî çñóâà¹òüñÿ
äî âèùèõ ÷àñòîò, à ç ïîäàëüøèì çáiëüøåííÿì òèñêó çíîâó çñóâà¹òüñÿ äî íèæ÷èõ ÷àñòîò. Âîäíî-
÷àñ äiåëåêòðè÷íà ïðîíèêíiñòü çìåíøó¹òüñÿ çà âåëè÷èíîþ ïiä äi¹þ òèñêó. Îòðèìàíî çàäîâiëüíèé
êiëüêiñíèé îïèñ âiäïîâiäíèõ åêñïåðèìåíòàëüíèõ äàíèõ.

Êëþ÷îâi ñëîâà: ñå íåòîåëåêòðèêè, äiåëåêòðè÷íà ïðîíèêíiñòü, åôåêòè òèñêó.
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