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The J nflucnce of Pr('~~t1I'(, 011 the Phase Transition Temperat.ure 277 

ground state cnergy Ro, distance 24') in case of q2 ?> ], the t.ullllcling encrgy is 
given hy [6, 7 J 

(6) 

Thus, 

dQ ') 2 ) Q 
-d~ - - (w q - 1 7;-' (7 ) 

By substit.uting (4), (5), (6), and (7) in (3) we find 

d1'c '1'c d( [k'1'c J ( . Q )2 ,) (1..:1'0 ' ,1, 2 Q )] 
dp = T clp iYj2' S1l1 It k'1 'c + (2 q- - 1) 2 Q SHill f..:'1'c - 1 . (8) 

We introducc (-1 d~/tl1) = - (\ 8 1 with S1 = a-I da/elp = 8 11 + 8 12 + 8 13, 

and D.. = (a/C ) dC/dn, a being the lattice const.ant, and Sit the cla,;tic compl.iances. 
Finally, after climinating J by means of equat-ion (2) we obtain 

d1'c _ Cf [.) ;) 2 1 (l~'1'c " 2 Q )] Tp- - - IX 01 Tc - + (~q + ) 2 Q smh l,''l'c - 1 . (9) 

Tbe second term in i,he squiln' bl'Heket of equation (9) ele8e]'ibes the effect, of 
proton tunneling on the Rhift of 'l'e with pressuJ'e. It is a positive qU ftrlt it,y and 
m ay be neglected unde!' the condition Q/k'l'c « 1 whi(;h clm be considercd to 
be flllfillcd for the cic'utcl'ated erystals. 

Si1lce ('( is a po:)itiyc quantity (d.:-/tla > 0) , the transition temperature '1'c' 
according to cquation (9), is a lwHYs shifted towards 10\\'er t cm peratures with 
pressure . .L\t. gin'Jl '1',. the shift, ille]'(';tses wit.h increasing Q. In Fig . 5, the 
prC'ssnre shirt --d'1'J dp is rCl'l'('sl'nted a::> a fUl1et,ion 0(' '1'c according to equation 
(D). with C( S] =-= g . .J. >( 10- 3 kiJar- 1 . T hi ::; va lue has been chosen so that for 
KD)'04 (Q /I.-'L'c --{ J) equa tion (9) g iV"Cs clTc/dp = -3.9 deg/kbar ('[ 'e = 
= 208 OK) which \I'lls measured by Sa lll a ra l~l. The ynlne of ,\ 8 1 found fo!' 
KJ)~PO' I ea n a lso he t-ak-en ill guod approx il1 Htt. iDn for KH2l!O,I' Then eq nation 
(9) can be II sed to determine Q from th e llleasurcd ,-aIne of d 'l'c /clp. 1'be 
necessa.ry reIat ion lw(,ween q alld Q is gl\'e] 1 by equation (0). If 01' J\JI~P04 we 
usc 1; = O.H) .\ II :~J amI outaill n i l.- = 79 OK or Q = l.On X la -II t'l'g. Thi::; 

l"i):L :1. Pr£':::-. lIre ~hin - tl '/'e 'd/) a~ n func­
tioll of t il(' 'lhaH~ -tr ;l ll ..: iti " lI t (' lIlp('W1Urf' 
'J'e nt'I'l)nlin ~ ttl (D) 1',,1 1' \ iiri ll ll -t ,aim's fl f 
!J. TI ll' t' II1'\'" , \\'(' f! ' [IIII ' t! I" t llt' ll1 ra ~ urcd 
\"al ll l' I:!I fill' 1\ H : pu, ( I 'r. l il t' ll·xt). ]t', l l' 
tilt' I Ji lra rud. '1' \ !i1uc il ,J; 7 .~J oJ\. al ... o 
('\In'l':: witli : 0,1, • . \ :lJu! ~ O,:!j A in 
dn ... l! ed lill t" IIrc gi\'(' 11 ill addHitl1i to liI ~ 
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