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FIG. 4. Temperature
dependence of ¢;,,, as de-
— DO — termined from a single-
o oo 00q, domain crystal in the te-
£ i o ® B tragonal ordered phase.
9 S o The solid line shows the
c e o smooth-curve variation of
© 2.6 x - ¢y in the disordered phase
- Q ’ (Ref. 4). The circles in-
o o dicate data obtained on crys-
= o 5] 1 tal 16, and the crosses de-
' o) note data obtained on the
o ?3\ crystal with path length
§ %ar 3 n 2L =1.4132 cm.
o -t
1.8 1 l ! ' | 1 L
100 150 200 250 300
T°(K)
Possible systematic errors arise not only from “splitting” between ¢, and ¢ 4 seems unlikely.
the ambiguity in the orientation of the tetragonal Another possible explanation for the low ¢ values
axis but also from the choice of the n = 0 condi- could be that the effective acoustic pathlength is
tion” for the pulse-superposition method. For larger in the multidomain crystal owing to reflec-
shear waves, where the echo pattern could be tions of the wave at domain boundaries. It should
3 followed through the transition region, the choice also be noted that the minimum in € g, Occurs at
= of n=0 was made by matching the present ¢, ~210°K, whereas the minimum in € is at ~ 190 °K.
= values above T, with those reported previously. * A minimum value near 210°K is more reasonable
For longitudinal waves, it was necessary to estab- in view of the lattice-parameter variation. ® It is
lish the choice of n =0 independently in the ordered known that the shear stiffness ¢4, is a sensitive
phase. As a check on this choice, ¢y,,; was mea- function of volume in the case of NH,CIL 2 By
=t sured on two crystals of different lengths, and analogy, the rapid decrease in € g, for NH Br
> Fig. 4 shows that the results are in good agree-
ment.
IV. DISCUSSION TABLE II. Smooth-curve values of the elastic con-
Stants €100 20d Copeqr (in units of 10' dyn em™) fora single-
5 There are no elastic constant data in the tetrag- domain crystal of NH,Br in the tetragonal phase. The
& onal phase with which to compare our present number of significant figures does not indicate the abso-
] results except for the average shear stiffness € lute accuracy.

obtained from measurements on multidomain crys-
tals.* As shown in Fig. 3, the temperature varia-
tion of € is qualitatively similar but quantitatively 120 2.941 ek 200 2.605 0.7654

T (°K) C1ong Cshear T (°K) Clong Cshear

; very different than the ¢ g, variation determined 130 2.920  0.8056 205 2.555  0.7648

i’ ir} a single-domain crystal. It was thought pre- i‘;g ;g:g g;git ;ig ‘Z:gg g;’g:g
viously that T represented the average (2¢, 155 2.854  0.7876 220 2.342  0.7660
+Cg)/3, which would result from a random orienta- 160 2.838  0.7842 225 2.225 0.7689
tion of the tetragonal axes of the domains along 165 2.813 0.7810 _ 229 2.092  0.7730
the directions of the three equivalent axes of the 170 2.790 0.7779 230 2,048 0.7742
disordered cubic crystal. This now seems ques- 175 2.767  0.7751 231 1.998 0.7758
tionable. If the assignment of ¢ g,q; aS €y is cOr- 180 2.745  0.7726 231.5 1.980 0.7768
rect, then ¢ would have rather low values (a 12(5) gz;g g'gggg ggg . g' ;;';2
minimum value of 0.637x10'* dyncm™ at ~ 190 °K ’ : ’

195 2,648 0.7665 234 sné 0.7825 .

and 0. 658% 10" at 130 °K). Such a large tetragonal




