s

lattice phonbns,'for ﬁhich Y's tange'ffom ZZEQ 5.. The volume dependechshoﬁ
fhe’libratioﬁal mOAé is represented by the folloﬁing valueg of tﬁe_microscopic
GfUneisen constant, Y6: 1;36 + 0.17 (NH Cl V); 6;29 + 0.06.(NH4C1 IV);

0.72 + 0.09 (NH,Br 1I); .and 0.46 + 0.08 (NH Br V). The v,'s for the

internal modes are listed in Table I. They are even smaller than the Y6

and are independeht of the phase; in NH Br, for example, Yl is negatlve and thé

4

others are: Y2, +0. 022 Y,, =0.036; and Y,, -0.044(T0), -0.065 (LO).

3’ 4
‘Approkimately the same-values were obtaiped for the Yi‘s of‘NHaCl;'thus, the
behavior of the internal queé is %ery similar in both‘halides. Although
Grlneisen consténts are a éommon measure of anharmonicity{ for these halides,
the ratio of thg ﬁavenumber change to thé chaﬁge of the nitrogen-halogen
distance may‘be a more meaningfui quantity for fhe intérnal modes; values pf

these ratiosv(Ai = dln Vi/dln d_ ) also are given in Table T.

N-X’
Ihere is no detailed study of the potential or the force constants involved
in the ammonium halides with which-these observations may be quantitatively
_1ntérp1etcd However, sbme qualitative undersfanding of the frequency shifts:
:and tHe Y 's can be oﬁtained from available analyses of parts of the problem;
f-gﬁd general conceb;é of the.expécté& chapge in the potential with interatomic
distance. It should be rememberédithat forée,coﬁstants depend 6;'the secon&
;derivative; while the Griineisen consfapts depend'bn'thé third aerivativé, of
thé potential with iﬁteratomic distance. Generally the repulsive term makes
the dominant conLrlbutlon to the force constant and 1s eQen more important for.
" the Yi S. Thus, the wavenumbers of vibrational bands usually increase with a
decrease of volume, which corrésponds to poéitive Yi's.54
| The present results, especially the negative Grineisen coﬁstant for the

symmetric hydrogen stretching mode (v ) in hHABr, cannot be explalned in terms

of the dominance of 1epulsive interaction. It is necessary to consider contri-

'-Fg—-pw.- -
A




