~depending on distance difficult.

P, Gy L

of the zone- ed&e and zone-center phonons should be similar 1n the ordered phase,
since this was the case even in the 'dlsordered" phase and also since the flat
libratlonal dlspers1on obselved in neutron. scatterlng expellments indicates

little interaction between NH4

ions.37 This simple analysis on the librational
. frequency of'Nu401 points to the ihsppropriateness.of thie electrostatic potential

and . of the barrielehelgbt calculatlon based upon the cubic fleld approx1mat1on.-

The analyslo also 1nd1cates the necess1ty of a repulsive potentlal, strongly

dcpendent on 1nter10n1c distance in the "disordered" phase whichvbecomes
less important in ‘the ordered phase. In the bromide, analysis of the two-

. - : C =4, -2,
phonon librational frequency shows that V0 is proportional to a, 4.2 and a %

in NH,Br II and NH4Br V, respectively.

4>

A number of detailed potentials have been considered for the lattice modes

of the ammonium halides. Howevet, anharmonicity, especially of the librational

5 . . ' ]
mode, is not usually treated. o 63 ‘Garland and Weiner's work is an exception.

They have attempted to incorporate hydrogen bonding in NHaCl and NHABr by .

employing a semi—empirical'botential similar to the potential proposed by

i 6; ‘ . : : .
Nagamiva. ’ The absence of information about the volume anharmonicity for
R _ iy _

‘the one-phonon librational mode in NH4C1 and NH&Br made evaluation of constants
When the high pressure.Raméh data for the'librational and the intefna1~‘
modes are compared with data: for other. ammonium salts, a better perspectlve.

is obtained on the magnltude of anharmon1c1ty of the internal modes,_on the

'large contributlon of proton—halogen 1nteract10ns to the llbrdtlonal frequency,
“and on tﬁe barrler height‘pteventing ftee rotation of the NH4 ion. literatute
values for the intérnal modes (V1; 945; libratiooal'fiéquencles (u6), barrlet

heights (Vo) obtained from NMR studies,land.internuclear dlstances for a series

of ammonium compounds are listed in Table III. Examples were taken to cover

the case where the librational motion of the NH+ ion is highly hindered as in

.‘ 4 L — '
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