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ground state encrgy F,, distance 2 () in case of ¢ > 1, the tunneling energy is
given by [6, 7]
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By substituting (4), (5), (6), and (7) in (3) we find
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We introduce {-1d/dp = —« 8; with 8 =a-1da/dp = s;; + 83, + 8y,
and & = (¢/¢) dZ/da, a bemu the ]attlce constant and s the elastic compliances.
Finally, after eliminating J by means of equation (2) we obtain
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The second term in the square bracket of equation (9) describes the effect of
proton tunneling on the shift of 7', with pressure. It is a positive quantity and
may be neglected under the condition Q[T <1 which can be considered to
be {ulfilled for the deuterated erystals.

Sinee a is a positive quantity (dS/de > 0), the transition temperature 7',
according to equation (9), is always shifted towards lower temperatures with
pressure. At given 7', the shilt increases with increasing 0. In Fig. 5, the
pressure shift —d7'./dp is vepresented as a function of 7', according to equation
(9), with «8; = 941072 kbar~t. This value has been chosen so that for
KD,PO, (Q/kT.<1) equation (9) gives A7 /dp = —3.9 degfkbar (1, =
= 208 "K) which was measured by Samara [2]. The value of « S, found for
KD,PO, can also be taken in good approximation for KH,P0,. Then cquation
(9) can be used to determine {2 from the measured value of d7 /dp. The
necessary relation between ¢ and £ is given by equation (6). For J\IIePO we
use £ = 0.19 A [13] and obtain Q/k =79 °K or 2 = 1.09%10-" erg. This
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Fig. 5. Pressure shift —d 7¢/dp as a func-
tion of the phase-transition temperature
T'¢ according to (9) for varions values of
£.The curves were fitted to the measured
value [2] for KD.PO, (ef. the text). For
the parameter value Q/F - 75 °K also
curves with & = (L15 X and £ = 0.25 A in
dushed lines are given in addition to the
curve with £ == 0.10 A
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