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butions flom the attractlve hyd10gon~halogcn coupllng (hydroecn bondlng effecLS)

which would be- important due to Lhe 1arge ionic polarlzablllty of the hallde

-

ions. 4 Attractive forces also nay ‘arise from the van der Waals 1nteractlon
. between the NHZ and the halide jon, from dyhamic_polarization.effects introduced
: 56 ey e e e

during vibration, and as a result .of the dipole induced on the halide ion by

.the hydrogens when the NH4 ions are antlparallel A The iast attractive_éotential

1s believed to be quite important in "disordered" UHACl V and NH4Br II.35
| The potcntlal for the 11brational motlon of the NHZ ion is usually developed

in terms of the spherlcal harmonics.l7 In the ‘disordered phase, the leading

. hohspherical term is the tourth—order’term; and_an»approx1mate solutron which

relates the barrier height (Vo) to the first-order librational frequency.is

given bvr57

| | hv = (@it v /1) - (57 /21) - _" ', ey

‘Here, I is the moment of inertia, and vélis the librational freqhency. In

this approkimation, the barrier height should vary inverselv as the fifth power

’

- of the lattice constant, ao; A potential for octapole-octapole interaction °

A
which varies inversely as the seventh power of 1att1ce constant is usually

added to the. above expre581on for the potentlal when all the NH4 ions are
. pa1a11e1 to each other in the ordered phase. When the barrler helght (V )
for "dlsordered" NH4C1 V is evaluated from the one—phonon llbratlonal frequency

(Fig. 4) on the assumptlon of a cublc potentlal (Eq '2) and a constant moment .

of 1ne1tla, V is observed to be proportlonal to ag Cidi rather than the.
expected ao—s. © The barrier helght for ordered NHaCl IV shows a weaker.
dependence on:the Jattice constant with V0 nov-proportional to ab—z's. "Although

the calculations for phase IV is based on librational frequency obtained from
two~-phonon excitation, it is felt that this is not the cause for the weak

dependence on Jlattice constant in the ordered phase. The pressure dependence
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