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Abstract: The dielectric measurement data a�e used 
for numerical estim�tes of energy and 
soft-mode parameters of ADA-ADP solid solutions 

It is very well known 1, 2 that solid antiferroelectric
ADA-ADP solutions possess both the chemical stability and optimal 
physical properties in a wide (working) temperature interval, 
which is of great interest in various technical applications. 
Such solutions, but of low concentration x (one of the components, 
say As), as analysed by various experimental techniques, could 
also give some new information to yield deeper insight into the 
nature of ferro- and antiferroelectric critical phenomena inclu­
ding the softening, problems of universality and central peaks. 

On the basis of dielectric measurements (the maximal 
perpendicular permeability of a free ADA-ADP solution, i.e. the 
Curie-Weiss temperature T

0
{x) and the constant C(x) and their

simple interpretation in the frame of the pseudospin model 3, 4 

(extended to the proton-phonon coupling 5, 6), in a previous work
of authors ?, the energy parameters of this model (Jqo (x) -
the Fourier transformed effective inter-sublattice Ising con­
stant, taken at the edge of the Brilloin-zone, q

0
, and 21l. (x) -

+ The experiments have been carried out in Laboratoire de Physique
Cristalline - Universite Paris-Sud; Equipe de recherche asso­
ciee au C.N.R.S., No 13; 91405 ORSAY, France.
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the proton tunneling energy) as well as the corresponding soft-
8 5-10 mode parameters are numerically estimated (in MFA )for.seyeral 

concentrations. In these calculations the following formulea are 
7* used : 

. 5-10
(a) The pseudospin-model parameters 

J (x)=2kB T (x);
,qO C 

T. (x) = T (X) +54 [dK]
C • 0 

(1) 

(The diff.erence between the critical point T (x) , and T (x) has 
7 C 0 

been found as nearly independent of x and in accordance with 
5 6 

the the0retical pre�ictions')

N k
8
li>(x) 1/2 

2Q (x) = 8µ [ ·
� 

C(x) 

-18 ·1 whereµ = e* 1al0 esu - the proton pseudo-dip<> e, 1 being

( 2) 

the distance between the double-well potential minima at 
11 21 3 £ 

hydragen bond 
 and N .. 10 [proton/cm  ] - the total number o 

5 
protons per unit volume . 

8 
(b) The soft - mode parameters

(w 2 = A (T - T ) + P r (q-q"""' ) 2 
- the soft-mode

q c a=x,y,z _.. 

behaviour in an antiferroelectric). 

The numerical results for all four parame�ers, for 
six characteristic concentrations, are listed in the table 
enclo!;ed. 

(3) 

(4) 

As a brief conunent one can see a nonlinear dependence 
in A(x) (a minimum about x .. 0,120-0,400) which has no any experi­
mental evidence nor theoretical explaination so far. 
*) Some errors in ref. 7 are corrected and a more convenient

notation is used. 
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The above table can be interpolated for every possible 

x too. 

Therefore, it enables one to predict simply all 

important physical properties of these materials as used in 

various applications. Otherwise the estimates obtained could 

providf3 a good orientational fit in more precise combi.ned neut­

ron scattering and roentgenographic experiments dealing with 

the influence of the component concentration on the rather com­

plex critical effects in such mixed antiferroelectrics. 
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