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4. Discussion 

In the- t hcoret.ie-al expla na,tion of the- pl'C'ssure dq)('nciencC' of T c CHU' approach 
is similar to those of ~oya];ovic [0] allJ .Eline and Zek~ 17], but om d(,l'lYation 
is Lased nn Kobayashi's dynamic llwol'Y In, 10J which at. prescllt scellls lo Le 
the mo;;t snti:;factory tJH'ory for KII ~PO 1- type felTo('leetrics. In t his theory 
the totallJamiltonian is of the form 11 = Hp + HI, + lfrv 11p de-serihing the 
prolon tunneling motioll in the double minimum potentials along the O-H .. ·O 
bonds, H J, the latti ce vibrations, and HpL the coupling between tunneling mo
tion aIlll In.lbee \"ihratiolls. The tUlllleling term is geuernlly expressed as [5] 

(1) 

Xl and Zt Leing components of the pseudo-spin, Q the tunneling energy, and 
JZI' the pammetel's uf the proton-prolon coupling which fa YOllrS the format.ion 
of the ferroelectric state. 

The t ri1l1sition temperature 'Pc is cld'inecl as tbe telll])erat.ure at "'hich the 
fl'eqllellcy of 1.he ferroelectric mode, \I'hich is a coupled protoll tunneling and 
opticullat.tice vibration mode, tend:-; to zero. 'l'e is determined by the cquation 
[9, 10] 

Q 
4 Q - J ta1lh kT = 0, 

c 
(2) 

where J = II' JIl' + J L and 1.: is Boltzmann's constant. The part J L whicb 
results hom the proton- lattice coupling has he en explicitly gi\-en by Kobayashi 
[9] and Cothran lJ 0 I. J!'or J L = 0 equation (2) reduces to the equa.t.ion for 'Pc in 
the molecular-fielel approximation of tbe t llnncling mod el [12]. This approx i. 
mation has been u sed by Xovako\-i6 [0] for hi s in\'('s t igation assuming J to be 
presslll'c-jnclependen t . 

In the «ase of pressmc app lication, the distance 21: bet.ween the t\l-O equili. 
brium sites in t he double minimulll potential is reduced , the \'aJues Q and J 
are yarying, resulting in a variat ion of 'l.'c' Hence " 'c IHwe 

(3) 

From cquat ion (~) we derive 

--= - - - smh --8Te k (Tc . Q )2 
6,] ·1 Q k'l 'c 

(4) 

amI 

(5) 

The ckpcndetH'l' or J 011; i;; known frolll the 11<11)('1':< of Blillc ('t a l. l7, 81 alld 
Kobayas hi l!ll: J '" ~~. thu;; dJ /d: ~ J/~ . Fol' the simp le doul,lc llllllJlllllJll 

)loh'lIt inl eompo;;('d of the potent ial:-; of two Illll'lllOnic oscillators (mll;;s III, 
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