and'yz(Fq) refer to the two bending modes. Libration is another motion that
27 ) A T . .

the NHZ ion'undergoes and isicharecterized bylﬁl'symnetry in the'ordered_phase
of‘NHacl lV and NHéBr IV.: The vibrational frequencies of the:NHZ.ion would

be independent_of both temperéture and volume if the motions-mere.completely
.narmonic and the potential contained only.terms.qnadratic~inkdlsplacement of
atoms%8 However, one-expects both the.temperature'and volume dependent-
enharmonicity.to be quite'larée and'importent in the chloride andithe bromide'

due ‘to "disorder" andiproton-halogen interadtions. Volume dependent

-anharmonicity can be discussed in terms of microscopic or mode Grillneisen constant,

Y., which is defined as:

' . dln.V. ) o
Y S . __;_;l ’
i dlnv T

.orﬂ " v ; ' . " 3 . . :‘ . | _YAA (1)

) 1 dy )
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where Vi’ V and B are frequency; volume and'COmpreseibility respectively.
Usuélly at ambient temperature Y, is independent of temperature, although it

is stron"ly temperature dependent near a phase trans1t10n and at a few tenth of
) .

the Debye Lemperature

/;

Anharmon1c1ty in the 1nterna1 modes rlslng from proton halogen 1nter-

actlon in a crystal should be evaluated in terms of the free 1on frequcnc1es

1nten31t1es and peak w1dths In the aboence of free ion 1n£ormat10n the

strength of hydrooen bondlng is often deduced from a comparison of dlfferent

Aammonlum salts The correlation is not Very clear difficulties arise'due'to"

:changes of both Lhe dlstance and 1on1c1ty of the surroundlng anions. R Investlgatlon

of the llbratlonal and internal mode frequenc1es as a functlon of proton- halogen
or nltrogen halogen distance in the same compound is perhaps a more direct

approach to the etudy,of hydrogen bonding effects in these ammonium salts.




