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Curie constant were somewhat scattering. The 
Curie constant of DGSN decreases markedly 
with increasing pressure as in the case of GSN. 

§4. Discussion and Conclusion 

The effect of deuteration on the ferroelectric 
transition temperature of GSN is not so con
spicuous as in KH2P04 ; the fractional increase 
in the Curie temperature by deuteration of 
GSN is (T~ - T'!)/T~ = 0.067, and it is much 
smaller than 0.73 in KH2P04 • This suggests 
that a tunneling motion of protons is not re
sponsible for the ferroelectric process in GSN. 
Then, Samara's empirical law4

) suggests that 
GSN is a displacive type ferroelectric. The 
suggestion seems to be consistent with the very 
small entropy change of the transition. 1) The 
effects of hydrostatic pressure on the ferro
electric transitions in GSN and DGSN are 
similar to each other; they are characterized by 
large negative values of initial pressure coeffi
cients of the Curie temperatures, remarkable 
non-linearity of Tc vs p relations, and con
siderable pressure variation in the Curie 
constants. The initial pressure coefficients of the 
Curie temperatures are not very different in 
GSN and DGSN. 

Mitani5) estimated the electrostrictive coeffi
cients of GSN from a dilatometric measurement 
by X-ray diffraction. By using Mitani's values 
of electrostrictive coefficients we got the 
volume electrostrictive coefficient as Qh = 

2.8 X 10-9 cgs esu. 3
) Then, the thermodynami

cal relation 

[dTc/dp)p=o=K= - Co Qh/(2rc) (3) 

told us a very large va lue of K = - 196 deg 
kbar- 1 which is ten times larger than the ob
served one. The discrepancy between the 
measured and estimated pressure coefficients of 
the Curie temperature results from an over
estimation of Qh' Inversely one can estimate the 
volume electrostrictive coefficient from the 
present result of K= -17.1 deg kbar- 1 and 
Co=860K as Qh=1.2xlO- 10 cgsesu. The 
estimated value of Qh is still two orders of 
magnitude as large as the one observed in 
typical order-disorder type ferroelectrics (e.g. 
Qh = - 4 x 10 - t 2 cgs esu in triglycine sulfate,9) 
-5.6xlO- 12 cgsesu in NaN02).10) However, 
some of "improper" ferroelectrics11) show the 
same order of magnitude of the volume electro-

strictive coefficients as that of GSN (e.g. Qh = 
-7.8 X 10- 10 cgs esu in Ca2Sr(C2H 5COO)6, 
- 3.7 x 10- 9 cgs esu in Ca2Pb(C2H5COO)6).12) 
Thus, so far as concerns the magnitude of the 
electrostrictive coefficients, GSN is classified 
into an "improper" ferroelectric unlike other 
glycine-containing ferroelectrics. 

The change in the volume thermal expansion 
coefficient Lta at the Curie temperature can be 
estimated by the relation 

(4) 

as Lta=0.5 x 10- 5 deg- 1, where we used 
[dP; /dTh=Tc = -4.4 x 104 cgs esu given by 
M,itani. 5) Such an amount of Lta can hardly 
recognized on the unit cell volume vs tempera
ture curve given by Mitani 51 because of diffi
culty in determination of the base line which 
corresponds to the cell volume at Ps =0. 

An interesting point of the pressure effect on 
. dielectric properties of GSN and DGSN is the 

marked pressure dependence of the Curie con
stants as shown in Figs, 4 and 8. Usually the 
pressure variation of the Curie constants of 
ferroelectrics is not very conspicuous; for 
example, [d In Cjdp]p=o=O.OI ~0.02 kbar- 1 in 
BaTi03

13) and PbTi03.14) The value of 
[d In Cjdp]p=o = -0.17 kbar- 1 in GSN ob
tained in the present work is only comparable 
with -0.12 kbar- 1 reported for the I-III 
transition of KN03.15) If one assumes that the 
volume electrostrictive coefficient Qh is pressure 
independent and C is linearly dependent on p 
as C= CoO + /Jp), one can represent the pressure 
variation of Tc in a quadratic form of 

To = T~ + K ( I + ~ p) p (5) 

(K= Qh Co/(2rc». 

Putting the observed values of T~ = - 57.1 °C, 
K=-17.ldegkbar- 1, and /J=-0.17kbar- t 

into eq. (5), one can obtain the pressure de
pendence of the Curie temperature as shown 
by the slashed curve in Fig. 3. The calculated 
curve well represents the experimental points 
below 2 kbar showing that the non-linearity in 
the To vs p relation and the pressure variation of 
the Curie constant is closely related to each 
other. It is interesting to check whether such a 
relation can be detected for other ferro
electrics, e.g. KN03. 
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