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In a recent note in this journal (hereafter referred to as I) Fontaine and Haasen 

(1) consider the influence of pressure, P, on the dissociation width, d, of a/2(1l0} 

dislocations on {no} planes in alkali halide single crystals. Fontaine (2) has cal

culated the stacking fault energy for (lfO) faults which are formed by the disso

ciation 

Separation of the Shockley partials to a distance of the order of that in pure metals 

(~5b) is expected. The latter two "Frank partials", where £.0 ~ 6 dnldn~~ 0.3, 

represent a strong local dilatation of the lattice; this relaxes the exchange energy 

contribution resulting from the closed shell repulsion of unlike ions which come into 

juxtaposition when the Shockley partials are formed. For the above dissociation 

the change in d/b with pressure is given in I as 

d 
b 

~b(l + £~ ) 
(1) 

Because £ is large, equation (1) predicts a Significant reduction in d/b with in-
o 

creasing LlP: This should lead to reduced flow stress, d , when deformation is 

controlled by the recombination and cross slip of partial dislocations. Such con

siderations are not pertinent to an explanation of data for the change of d with pres

sure in stages I and II deformation of the alkali halides (3), because in each case 

the observed d d/dP is positive, i. e., it is of opposite sign to the effect predicted 

1) Research at Yale University supported by the U. S. Army Research Office, Durham. 



. 

KI34 physica status solidi 36 

due to reduced dissociation of the slip dislocations. An increase in (j with pressure 

. is oOJlJistent with control of the flow stress by elastic interaction processes or by 

propesses involving point defect generation and/or diffusion. 

It is pertinent to consider the importance of stacking faults in stage ill de

formatiop of the alkali halides; according to Seeger et a!. (4) stage ill deformation 

in f. c . c. metal single crystals is controlled by the thermally activated cross slip 

of screw dislocations. Hesse (5) has shown that Om' the strels for initiation of 

stage nl, is a logarithmic function of T in single crystal NaCI, a relationship 

predicted by the cross Slip theory of Seeger et. al. Matucha and Haasen (6) have 

observed profuse cross slip traces on entering stage nl in NaC!. Hence, we may 

suppose that dynamic recovery in the alkali halides is governed by cross slip and 

if so, a pressure-induced decrease in d/b should cause a decrease in 0nr Indeed, 

.. pronounced reduction in aln has been recently observed (7) in NaCI and KCI 

at 4. 3 kbar. The results for Adm/Onl are summarized in Table 1. (These results 

in fact appear to represent strong, although indirect, evidence for the presence 

of stacking faults in the alkali halides.) Thus the prediction in I that pressure 

should effect d appears·valid. 

To a first approximation. in equation (1) J.l and r
110 

(= To + EobAP/2) are the 

important func~i01Ul of pressure so one may write for the fractional change ,of d/b 

with pressure 

~~~_~~AK_~ 
(d/b) ~ r K r' (2) 

where we have replaced Tno by rand J.l by K, the edge (Ke) or screw (Ks) dislo

cation stress field elastic constant in the NaCI structure, or some average of the 

two. For AK/K we use an average of AK /K and AK /K , which may be computed , sse e 
from data in the literature, (see (3» and Ar/r follows easily from the linear 

approximation . 

Table 1 lists the various parameters for IlP = 4.3 kbar and it is evideDt that 

for &0::::: 0.3 the change in Toutweighs the increalfe in elastic constants with a re

sulting decrease in d/b, It is expected that the larger the decrease in d/b, the 

larger will be the decrease ,in dIU: ,the experimental results are just the reverse 
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Table ·1 

Change of selected parameters with pressure (4.3 kbar) 

(Adm/dm ) eo AK/K Ar/r A(d/b)/(d/b) 

NaCI -0.50 ± 0.10 0.33 0.070 0.146 ~ -0.076 

KCI -0.11 ± 0.05 0.34 0.067 0.205 ~-0.14 

KI 0 ± 0.05 0.35 0.124 0.295 ~-0.17 

of this expectation (see Table 1). To improve the correlation of the observations 

with the simple model of I, therefore we would have to require, for example, 

that £. be substantially less (by ~ 1/2 in Kl) in the materials of greater ionic 
o 

polarizability; while this does not appear in Fontaine's stacking fault theory (2), 

it does not seem unreasonable. 
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