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FIG. 2. (a) Curve 1&a~

(b) C
( ) corrected for pair cross section.

Curve 1(b) corrected for pair cross section.

configuration. Theg
' . e compounds of the foregoing metals which

have a perovskite structure are KCb03, NaCbO
NaTa03 and LaGaO3.

e 3, a 3, KTa03,

Verification of the ferroelectric behavior of th
columbates and tanantalates has recently been reported. ' These

e avior o t e alkali

crystals are piezoelectric show a d' 1 t '
hie ec nc ysteresis loop and

go t roug one or more polymorphic transitions below their
Curie points. Their c a ratiios, as determined from powder
pictures (under the assumption of t t 1a e ragona symmetry) at

bates. For t
room temperature, are between 0.98 and 0.99 fan . or the colum-

s. or the tantalates they are even closer to 1 b
below this value.

s r o, ut remain

NaCb03, KCb03, NaTa03, and KTa03 have been obtained
in clear crystals of 1 to 2-mm cube ed e. The C r'

e ei er y "ielectric measurements or by optical
observation, since at this point th tale crys s go rom an aniso-
ropic state to an isotropic one. The k f hpea o t e ielectric

constant at the Curie point can b ll b ge we o served as long as
this temperature is not too hi h (Fi . 1 Aig ig. . t higher tem-
peratures, however, the dielectric tests b

i cult ~ue to the increase in conductivity. While the
Curie point of Na Ta03 around 475'C '

h h' his t e ig est so far
Compensation for pair-production cross section of the

curves of Fig. 1(a) and 1{b)gives the curves of Figs. 2(a) and
2(b), respectively, plotted to an arbitrary scale.

It is observed that the high energy tail of the gamma-ra
distribution extends to 8.7 Mev (+0.6 M ).
nificance should ge given to this val f Z's va ue o since in the run

pairs were observed with energies above 7.0 M h I

y background pictures which include the eAects of the
high energy neutrons in the beam no hi h
were found.

ig energy gamma-rays

+ Thi's document is based ori work e fper ormed under Contract No.
Energy Pro]ect at Oak Ridge National

ata of this run were reported in pa er Z-6
ofth A i Ph i lS 't A
T. Dabbs, Phys, Rev. 74, 1249 (1948).

a ocie y, pril 29, 1948. C.
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Neer Ferroelectric Crystals
B. T. MATTHIAS

BelL 7'TelePhone I.aboralories, Murray Hill, ¹mJersey
April 18, 1949

'HREE different rou sg ups of crystals are known which

analo ous in t
s ow an anomalous dielectric behavior hsomew at

netism. The cr
g

' t eir phenomenological aspe t t fc s o erromag-
crystal groups are: Rochelle salts; KH2PO4 and

the corresponding isomorphous crystals' and b
id solutions with the strontium and lead salts.

The mechanism responsible for the hi h dielece ig ie ectric constant
s wo groups is generally considered to be associated

bilit of the T'0
wit y rogen bonds, whereas in BaTiO th h' hi 3 e ig polariza-

of B

' '
y e TiO& octahedras combined w'th th 1i e po ariza' ilit

ariza ion. e a er assumption is reasonable

s expressed previouslys the occurrence of 'err
R hll 1 dBTO

f fth
an a i 3 seems to be of an ac

roelectric. In the case of BaTiO it w
none o eir isomor hous cr

s s wou e ferroelectric, regardless of valency, if the
metal-oxygen octahedra were f d 1o i entical size and of simi ar
electronic configuration to the Ti-0

rom is point o view the metals columbium and tantalum
appeared to be of interest. Both the Cb+s d +'
a noble

e an Ta+' ions have
ble gas configuration similar to Ti+' and h
hd 1 d" I h fn e ourth rom of the periodic table Ga+'

mig t e considered, though it is sli htl
tronic core although bavin 1, a oug aving closed shells, has not a noble gas
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FIG. 1. Dielectric constant and loss of N CbOa a 3 crystal.

observed, that of KTa03 is even lower th
iously and comes close to room t

er an reporte re-

It is
om emperature.

P

t is expected that crystals of LaGa03 and LaFeO& ma
exhibit similar polymorphic tra 't' Thansi ions. oug the powder
picture hardly indicates deviations from th

a e 3, t e crystals appear optically anisotropic. With
increase of temperature their birefrin ence r' g g y

LaGa
they are quite isotropic. For

aGa03, x-rays show a {tetragonal / &1 da, c a eviation from
e cubic system. The crystals undergo a marked o

transition between 90' and 100'C.
the

an . Below this temperature
ey show parallel and 45' extinction, but above the

th ho o 1 45' ti tio
The dielectric constant of LaGaO h d'

~ ~

a 3 s ows a iscontinuit at
its transition temp rature. LaFeO ld b
tr

a e 3 cou not be tested dielec-
ncally because of its high conductivity.

The x-ray investigation of these compounds and the o tical
investigation were carried out b Eliz b
writer wishes to express his apprec' t f hia ion or er assistance.

i Q..H. Jonker and J. H. van Santen, Chemisch W' Phase Transition meeting of the NRC Co
3 Bull. Am. Phys. Soc. 24 No 4 Ays. oc. , o. 4, April 28-30, 1949, abstract L6.


