SHORT COMMUNICATIONS
limited. There are basic differences between the two methods
which could account for the discord and these will be
discussed.
The perfect* crystal does not exist. Just as the bilateral
symmetry of the human body does not stand up to close
scrutiny neither does the normal crystal. For instance in a
crystal of AgNO 3 4.9% of the unit cells will contain an 180
atom, 3.0% an ~SN atom, while the isotopes of ~°TAg and
19°Ag are 51.8 and 48-2% abundant. If added to this are
packing faults, defects, strains and anharmonic factors the
crystal is far from perfect and the concept of symmetry
becomes less precise. It does appear that infrared and Raman
spectroscopy can occasionally differentiate between the
ordered and the disordered parts of the lattice. Typically
vibrational spectroscopy detects the normal modes near the
zone centre (k ~_ 0) which are the in-phase motions of
coupled unit cells. Both substitutional and anharmonic
shallow-well defect centres may be incorporated into the
ordered spectrum for certain modes but deep-well defects will
be decoupled from the ordered lattice and appear as local
modes (Belousov, Pogarev & Shultin, 1977; Brooker, 1979).
Usually the local modes are not included in the vibrational
analysis and symmetry arguments are based only on the
ordered part of the spectrum. In a diffraction analysis all
atoms are included and small discrepancies probably appear
in the thermal parameters. Some of the problems associated
with treating thermal motions of atoms have been discussed
by Willis & Pryor (1975). They point out that anharmonic
effects can cause mean-square displacements to be anisotropic as well as giving rise to the appearance of theoretically
forbidden reflections. Since the root-mean-square rotation of
the plane of the NO~ groups in AgNO 3 may be as great as
8 ° at room temperature (TG) it is difficult to envisage the
atomic positions being placed with a high degree of certainty.
MRC employed only isotropic thermal factors for the N and
O atoms and it is possible that these do not adequately
account for the large thermal motions. Careful low* The use of the word perfect employed here does not appear to
be the same as that used by MCR.
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temperature diffraction data would provide useful information on the anharmonic motions in AgNO 3 and could
perhaps help resolve the AgNO 3 structure problem.
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