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lattice phonbns,'for which Y's range from ij&p ;. The volume dependechs'of
fhe‘libratioﬁal modé is represented by the folloﬁing valueg of tﬁe(microscopic
Grineisen constant, Yg: 1.30 + 0.17 (NH,CL V); 0.29 + 0.06 (NHQC.I V)

0.72 + 0.09 (NH, Br '11); and 0.46 + 0.08 (ﬁ}1415r V) 'The Yi‘s for the
intcrnalbmodes ére'listed in.Tabie‘I. Tﬁey are even sméller than the-Y6's

aﬁd are indepénacpt of the phgse; in NH4 '

others- are: Yy +0.022; Y., -0.036; and Y, -0,044(T0), -0.065 (LO).
. ; d r ‘

3’
'Approkimately the same values were obtained for the Yi's of'NﬂaCl;'thus, the

behavior of the internal modes is very similar in both halides. Although

Grlneisen constants are a common measure of anharmonicity, for these halides,
the ratio of the wavenumber change to the change of the nitrogen-halogen
distance may be a more meaningful quantity for the internal modes; values of

these ratiosv(Ai = dln vi/dln d_ ) also are given in Table I.

N-X

There is no detailed study of the potential or the force constants involved

in the ammonium halides with which these observations may be quantitatively

’,

_interpreted. However, sbme qualitative understanding of the frequency shifts:

and,thelyi's can be obtained from available analyses of parts of the problemi

f-aﬁd general concebts of the expectéd change in the potential with interatomic

distance. It should be remembered that force constants depend on'the second
;derivative, while the Grineisen constants depend on the third derivative, of
the potential with interatomic distance.  Generally, the repulsive term makes

the dominant contribution to the force constant and is even more important for

" the Yi's. Thus, the wavenumbers of vibrational bands usually increase with a

decrease of volume, which corresponds to positive Yi's.54

The present results, especially the negative Griineisen constant for the
symmetric hydrogen stretching mode (vl) in NH4Br,'cannot be explained in terms

of the dominance of repulsive dinteraction. It is necessary to consider contri-

Br, for example, Yl is negative, and the
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