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butions from the attractlve hydrogonwhalopen coupllng (hydloecn bondlng effects)
which would be - 1mportant due to Lhe 1arge ionic polarlzabllrty of the hallde

. : .
ions. 2 Attractive forces also may ‘arise from the van der Waals 1nteractlon

_ between the NHZ and the halide ion, from dynamic~polarization_effects introduced
" during vibration,56:and as a result .of the dipole induced on the halide ion by
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‘the hydrogens when the NH4 ions are ant1para11e1 7 The 1ast attractlve‘potentlal

1s believed to be quite important in "disordered" NH4C1 V and NH4Br IL. 35

The potcntlal for Lhe 11brat10nal notlon‘of Lhe NH4 ion is usually developed
in terms of the spherlcal harmonlcs.l7 In the disordered phase, the leading
' nonspherical term is the rourth—order:term; and'an<approximate soiution which
relates the barrier height (Vo) to the first-order librational frequency‘is
ginen byt57. _
| | = (8ﬁ2 v /1) - (5%3/21) ’ . ‘.‘ ' | el (@
Here, I is the moment>of inertia, and ve-rs the librational freqnency. In
this approiimation, the barrier height should vary inversel& as the fifth power

.

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

£
whlch varies inversely as the seventh power of 1att1ce constant is usually

added to the. above expre331on for the potentlal when all the NH4 ions are
- parallel to each other.ln the ordered phase. When the barrler helght (V )
for "dlsordered" NH

4Cl V is evaluated from the one—phonon llbratlonal frequency

(Fig. 4) on the assumptlon of a cublc potent1a1 (Eq '2) and a constant moment

“of inertla, V ‘is observcd to be proportlonal to a0-6.7 rather than the.
expected ao—s. ’ The barrier height for ordered NH, Cl IV shows a weaker
dependence on:the lattice constant with v, now proportional to ab e ‘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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