letters to the editor

Response to K. H. Kuo’s Comments on
quasicrystalline phases and examples of
quasicrystalline phase nomenclature in
Nomenclature of magnetic, incommen-
surate, composition-changed morpho-
tropic, polytype, transient-structural and
quasicrystalline phases undergoing phase
transitions. Il. Report of an IUCr Working
Group on Phase Transition Nomenclature
by J.-C. Tolédano et al. (2001). Acta
Cryst. A57, 614—626

J.-C. Tolédano,*t R. S. Berry,” P. J. Brown,© A. M.
Glazer,9 R. Metselaar,§ D. Pandey,’ J. M. Perez-Mato,®
R. S. Roth" and S. C. Abrahams'*{

*Laboratoire des Solides Irradiés and Department of Physics, Ecole
Polytechnique, F-91128 Palaiseau CEDEX, France, bDepartment of Chem-
istry, University of Chicago, 5735 South Ellis Avenue, Chicago, IL 60637,
USA, CInstitut Laue—Langevin, BP 156X CEDEX, F-38042 Grenoble, France,
dClarendon Laboratory, University of Oxford, Parks Road, Oxford OXI 3PU,
England, Laboratory for Solid State and Materials Chemistry, Eindhoven
University of Technology, PO Box 513, NL-5600 MB Eindhoven, The
Netherlands, fSchool of Materials Science and Technology, Banaras Hindu
University, Varanasi 221005, India, ®Departamento de Fisica de la Materia
Condensada, Universidad del Pais Vasco, Apdo 644, E-48080 Bilbao, Spain,
"8214, Materials Building, National Institute of Standards and Technology,
Washington, DC 20234, USA, and iPhysics Department, Southern Oregon
University, Ashland, OR 97520, USA. Correspondence e-mail:
sca@mind.net

Received 2 November 2001
Accepted 13 November 2001

Three statements concerning quasicrystalline phases in §7.5 of Report
II by an IUCr Working Group on Phase Transition Nomenclature
(Tolédano et al., 2001) are commented on in the previous paper. The
Working Group’s responses follow.

+ Chairman of IUCr Working Group.

+ Ex officio, International Union of Pure and Applied Physics.

§ Ex officio, International Union of Pure and Applied Chemistry.
4] Ex officio, IUCr Commission on Crystallographic Nomenclature.

K. H. Kuo notes that quasicrystals are not necessarily defined by
the presence of ‘forbidden’ crystallographic symmetry (e.g. decag-
onal) and points out that these objects can have conventional rota-
tional symmetry. The Working Group was fully aware of this
possibility; the definition in the opening paragraph of §7.5 clearly
states “A quasicrystal is thus considered to be characterized by the
absence of a Bravais lattice and/or the observation of ‘forbidden’
crystallographic symmetry” [bold type added for emphasis]. The ‘or’
distinctly refers to the situation noted above. This is illustrated by
§7.6.2 of the Report in which a ‘cubic’ quasicrystalline phase of
AlgoPd,>Mny is included under the label Q2/F2y;.

The Working Group defines approximant phases in the second
paragraph of §7.5, quoted by Kuo, who points out that the resem-
blance to a crystalline phase in the sequence is valid only for the
‘strong diffraction peaks’. This may well be true in the illustrative
example he evokes. However, the ‘strength’ of such diffraction peaks
depends on the approximant considered. Our nomenclature report
deliberately adopts a ‘pragmatic definition’, as stated in §7.5, which
has the advantage of avoiding the complexity of experimental
situations that are not yet fully clarified.

We thank K. H. Kuo for correcting the lattice-parameter values for
the A1 phase of Alg;Cuy;5C0175Si, in §7.6.1. He points out that the
original data should be transformed to a different setting since the
orthorhombic approximant lattice parameters were base centred.
Our report directly reproduced the original data by Fettweis et al.
(1995).

Finally, we wish to re-emphasize that the primary concern of our
report is with nomenclature. Quasicrystals are conclusively shown in
§7.5 to fit the recommended nomenclature well while intentionally
avoiding any entry into the discussion by experts on the nature of
quasicrystals. The introductory paragraph on quasicrystals stresses
the present state of uncertainty concerning the definitions of a
quasicrystal, which is quite normal in such a novel and still evolving
field. When all such relevant relationships have been clarified, current
definitions can indeed be made more precise. We are confident that
this will not change our recommended six-field nomenclature for
quasicrystals.
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