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Abstract

The observed anisotropic Debye—Waller factors of MgF,
and the relation between different interpretations of them are
discussed with reference to a comment by Pauling [{Acta
Cryst. (1980), B36, 761-762].

Pauling (1980) has commented on an inadequacy in the
discussion of anisotropic Debye—Waller factors in our recent
neutron diffraction study on MgF, (Vidal-Valat, Vidal,
Zeyen & Kurki-Suonio, 1979). He points out that the large
amplitude of fluorine at room temperature should not be
described in terms of librations of linear F—Mg—F
molecules, but rather as vibrations involving the least change
in the length of the strongest bonds.

The essence of our interpretation is, however, in the
population of the low-lying lattice vibrational optical mode.
In addition, an attempt was made to give a concrete picture
of the nature of the coupled atomic vibrations of this mode.
According to normal-mode analysis of the MgF, crystal (¢f.
Almairac & Benoit, 1974; Matsumoto, Urabe & Kanamori,
1978), the vibrations occur in a sense which corresponds to
simultaneous librations of all Mg-centred F-octahedra. The
description given by Pauling (1980) certainly gives a deeper
insight into the physical cause for the low energy of this kind
of mode.

Further, it should be noted that averaging of the
amplitudes obtained in different refinements is not quite
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justified, because some of the extinction models used are
clearly to be rejected. The extinction is concluded to be of
mosaic-spread type and essentially isotropic. Consequently,
the numerical values of mean-square amplitudes U,, Uy, U,
to be referred to should be taken from the first column of our
Table 9: at 52 K, 20, 26, 20 for Mg and 30, 36, 46 for F; and
at 300 K, 36, 49, 57 for Mg and 62, 53, 121 for F, in units of
10~* A?, rather than those given by Pauling (1980).
According to a subsequent investigation (Vidal, Vidal-
Valat, Galtier & Kurki-Suonio, 1980) those values are
further supported by lattice dynamical calculations and
X-ray diffraction. The charge-density analysis indicates
absence of any bonding charge density between nearest
neighbours and, thus, strongly ionic nature of the bonding.
This makes it still more obvious that — as emphasized by
Pauling — one should not speak about molecules in MgF,.
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