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ing field. The strength of polarisation increased with impressing stress resulling
in a higher net polarization at the surface of the sample.

The stress dependence of the gonerated charges is linear because the charges
appearing on the electrode surfaces maintain an olectric field in the same direction
as the original poling field. This field encourage the domains to be reoriented
aftor releasing the static stross.

Tho non-linear behaviour of the stress dependence of the electric fiold is due
to piezoelectrically generated clectric field tend to maintain in the opposite direc-
tion to tho original poling field and domain reorientation occurs even less readily
under open circuit than short circuit conditions. 1t is obvious that the behaviour
of tho piezoolectric effect in polarized sod. ben. ac. is similar to that of the sod.
acetylacetonate  The increase of conduetion through the sample with raising
temperature (figure 3) caused the docrease of the piezoolectric response due to
disturbanco of the dipole orientation,

At 70°C the polarisation disappoared and the material hecame
unpiezoeloctric due to partial chemical transformation that took place in
the material.
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Analysis of the strain derivative of the Szigeti
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The concept of effective ionie charge introduced by Szigeti (1949, 1950) has been
widely used in the studies of dielectric and lattice dynamical behaviour of jonic
crystals. An excollent discussion of the Szigeti effective charge parameter ez*
for alkali halides has boen made by Lowndes & Martin (1969). Studies based on
the various thooretical modols (Dick & Overhauser 1958, Hardy 1962, Mitskevitch
1964) have revealed that the doviation of es* from the nominal charge can be inter-
preted as a measure of ionic distortions in crystals. The amount of overlap and
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distortion of ions in crystals under tho effect of prossure should increase as the
*
volume is decreased This expeotation should lead to the positive values of %
However, the predictions made by Jonos (1967) and Barron & Batana (1969) are
not consistent with this criterion These investigators have obtained negative
*
values ol QZ‘:T tor alkali halides leading to the conclusion that ionic distortion
decrouscs when the erystal is comprossed. This anomaly has also been discussed
by Fontanella el al (1972) and Hurdy & Karo (1973) leaving the question un-
answored In particular, it should be mentioned that Hardy & Karo (1973) have
used an expression for the stram derivative of lugh frequency dielectric constant
(eq. 3.21 m their paper) whib 18 not in agreement with experimental data on
photoelasticity (Sharma et ol 1976).

Acoording to Szigeti (1950) we have the relation

47 (6 +-2) "

€p—Co0 = 1,
v 9V Jwdpy

M
where ¢ and e, are the low frequoncy (static) and high frequency (clectronic)
dieleetric constants respoetively. g is the reduced mass per ion pair, wpy the
transvorse optic mode frequency and V the volume per ion pair. Difforentiation
of og. (1) with respect to volume yields

e (B =os—rm—{ =y eV (%)
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where yp,, the transverse optic mode Gruneien parameter 1s given by

1 d
tomay (3
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Expressions identical to eq (2) have been used by Jones (1967), Barron & Batana
L
(1969) and Fontanella et al (1972) to estimato the values of e—li (%;LV ) . However,
{3
the experimental data used by these investigators were not good partiularly for
71, (having an uncertainty of about 309,). Very recently Lowndes & Rastogi
(1976) have measured yr,, lor many alkali hahdes; which are quite accuratc and

(2

can be used with confidence to dorive ;V) from oq (2) which may lead to some

*
decisive conclusion. We have evaluatod :,‘i (id%) from eq. (2) for 10 alkali
'8
halides with NaCl structure. Those are listed in table-1 alongwith the input
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duta  We have becen careful inselecting the most recent and reliable experimental
data on the dielectric constants and their strain dorivatives (table 1). Values of
V. (de* . . .

( d‘V) obtained from the recont data used in the presont study differ appre-

e*

cibly from those estimated by Jones (1967) and by Barron & Batana (1969).
7 *

It iy remarkable to note from table-1 that ‘Li(d;leﬁl-/ ) arc posttive for all tho crystals
&

under consideration. This implies that the overlap and distortion of ions increase
when the erystal 15 compressed, a physically plausible predietion.  The anomaly
observed by Barron & Batana (1969) and further discussod by Fontanella et al
(1972) thus scems to be removed

Barron and Batana have suggested a theoretical method based on the defor-
mation dipole model (DDM) of Hardy (1960) and Mitskevitch (1964)  Followmg
DDM one can express the deviation of the effective charge from its nommal value

s
eg*¥—e = 2m/(r)-| dm(r)]1 v (4)
Table 1
1 _‘lﬂn‘ '
* dy
Y € [¢ N
Lownt('lun Luwnfdua Lowndes V' ( ((/;“; ) 4 ( —'f'l:}'-) Exporri-  Deforma-
Jrystal and wnd and LY ¢ mental tion Dipolo
Rastog Martin Martin valuos model
(1076)  (1969) (1969) (eq, 2) (oq, 6),
Lk 2-35 8:50 193 —037¢ 30 vov 0-65 0-56
Na¥ 208 473 1-76 ~0-330 12-700 0-6Y 0 b0
NaCl 2560 646 2-36 —0-742 11:50v 0-62 098
NaBr 2-37 578 2-64 —0-99v 15-90° 1-03 1-07
KcCl 2-28 4-49 2-20 —0-68¢ 9-110 0-52 082
KBr 2-06 162 239 —1-08¢ 8-920 1-04 109
KL 2-20 168 2-68 —1 40u 6 58¢ 0:58 129
RbCl 2:16 4-63 2-20 —101¢ 8224 057 0-81
RbBr 2-39 4:51 2-36 —1:24¢ 7-37¢ 0-40 0-96
L 2
RbI 209 4-56 2-61 —1-4]¢ 6-39¢ 073 1-27

(2) Van Vochien J. A. 1969 Phys Recv. 182, 891

(b) Fontanelln J. Andeon C & Schuele D. 1972 Phys. Rcv B8, 582.

(c) Srinivasan R. & Brinivasan K 1973 Phys Stat. Sol. (b) 57, 757.

(d) Mahmud K. R. Kemath K. V. & Scaifo B. K. P. 1971 Phil. May. 23, 656.
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where m(r) is the deformation dipole moment due to an ion pair and m'(?) is its
derivative with respect o ionic separation r. It has been suggested (Lowndes
& Martin 1970) that m(r) varios exponentially with r

m(r) = my 0Xp (—7/p) e (B)
whero p is the Born repulsive hardness parameter. Eqgs (4) and (5) gives
Vo(der) _Lir __2% e
PR ( dV‘) ~ 3 [ p (r—23p) ( e -1 ) ©®

»
Values of e—V* (‘:;‘V ) calculated from eq. (6) are compared in table 1 with the cor-
8

responding values derived from the experimental data.

Finally, it should be mentioned that Lawaetz (1971) has investigated a rela-
tionship between e;* and the Phillips electronegativity parameter C

C
.~
e Fay e (1)

whoro %w, is known as the plasma energy and varies ag V-95, Volume derivative

of eq (7) yields
V_ (des* vV de .

w (Gr) =z () +os @

Van Vechton (1969) has discussed at length that for highly ionic solids like alkali

.,V (dC V  [des*

halides o ( av o (&V’

that this prodiction holds well for most of the crystals under study.

) = 0 and hence ) ~ 0.5. It can be seen from table 1
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