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The conventions given for interpreting the Opechowski-Guccione symbols for magnetic space
group depend in part on the printed coordinate triplets of general positions given in the
International Tables of Crystallography. Changes have been made in these printed coordinate
triplets for some centered space groups. Consequently, to avoid ambiguities, the symbol for
some magnetic group types are changed.
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Opechowski and Guccione (1965) (see also Opechowski, (1986) and
Opechowski and Litvin (1977)) give a list of symbols for the 1191 types of
magnetic space groups. Each symbol is as symbol for a representative
magnetic space M group belonging to that type. To uniquely define each
symbol a uniquely defined symbol for one representative space group F from
each of the 230 types of space groups was required. The symbol for and
definition of each representative space group is as follows:

In the International Tables For X-ray Crystallography, Volume 1 (1952)
(abbreviated by ITC52), which was used by Opechowski and Guccione, one
finds at the top of the first page of tabulations for a space group type a
symbol for that space group type. This'is taken as the symbol of the
representative space group of that type. A specification of the coordinate
system used is given and in terms of that coordinate system a specification of
the subgroup T of translations of the representative space group. The space
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group F is defined by the translation subgroup T and a set of n coset
representatives of T'in F. These coset representatives are indirectly specified
by the printed set of coordinate triplets of the exactly » general positions.

For example, consider the space group type Number 72, Ibam ( page 164
of ITCS2 (third edition (1969)). Translational subgroup is

I=((1100), (1j010), (1]1/21/21/2))
and the coordinate triplets of the general positions printed on page 164 are :

x, ¥,z X,z 'i,y,7+1/2 x,712+1/2
X2 02 x,5,z+1/2 X,y,z+1/2

Consequently, the coset representatives of the translation subgroup T'=1in
the representative space group F=Ibam are:

(1000), (2:§000), (2,001/2), (2:001/2),
(10 00), (m;]000), (my|001/2), (m,]00 1/2).

The translation subgroup T=1I and this set of coset representatives uniquely
defines the representative space group F=Ibam. 7

The changes required in symbols of magnetic space groups are only
among the magnetic space groups My, those with a translation subgroup
with one half of the translations primed, i.e., coupled with time inversion. A
magnetic space group M that belongs to the family of a space group F has
the form Mzr=Dgr+ (F-Dg)l ', where D r is an equi-class subgroup of index
2 in F, and 1’ is time inversion. A symbol given by Opechowski and
Guccione specifies both Dg and F and consequently is used as a symbol of
the corresponding magnetic space group M.

The magnetic space group My is defined as follows by defining a
subgroup Dy in F: For a given representative space group F one selects on
of the subgroups T'”of index 2 in T. One also selects one translation ¢,
which belongs to T but not to T°. The subgroup Dy is specified by a set of
coset representatives of 72 in Dg. This set of coset representatives is
obtained from the set of coset representatives of 7 in F (implied by the set of
coordinate triplets of the general positions printed in ITC52) by multiplying
by t, some, or possibly none, of the coset representatives.

The symbol for Dp of F is assigned by taking the symbol for F and then
replacing the symbol for T by a symbol for the translation subgroup 7 2of
Dpg. Also, each letter or numeral in the symbol of F is primed if the
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associated coset representative has been multiplied by ¢,. For example
consider F= Ibam. A subgroup Dp is defined by the translation subgroup
TP=1p of T=1I

Ip=((1]100), (1/010), (1/00 1))

and the coset representatives given in Eq. (1). We have Dg = Ipbam, which
is also the symbol for the magnetic space group Mz = Ipbam. If one instead
would take the coset representatives as

(11000), (2:/000), (2,]1/21/20), (241/21/20), )
(1000), (m.000), (m)|1/21/20), (mx1/21/20). @
then one has the group Dg= Ipb'a’m.

ITC52 has been replaced with theé International Tables for Crystallo-
graphy, Volume A (1983) (abbreviated by ITC83). In ITC83, for some space
groups, the explicitly printed coordinate triplets of general positions differ
from that printed in ITC52. Using the conventions of Opechowski and
Guccione and ITC83 leads to differing symbols for the same magnetic space
groups. For example, using ITC83 one finds for the space group F=Ibam
(page 317 of the fourth edition of ITC83 (1995)) the same translation
subgroup T=1. However, the coset representatives implied by the printed
coordinate triplets of the general positions are those given in Eq. (2) and not
those given in Eq. (1), i.e., not those found by using ITC52. Consequently
one finds that for the two magnetic space groups derived above using ITC52
their symbols change when using ITC83:

Ipb’a’'m (ITC52) = Ipbam (ITC83)
Ipbam (ITC52) = Ipb’a’'m (ITC83)

In Table I we give the changes in the Opechowski-Guccione symbols for
magnetic space group types required if one used ITC83.

A more detailed analysis, including the relationship to the Belov,
Neronova, Smirnova (1957) symbols for magnetic space groups, and
additional changes to due to the change in the notation for the two cubic
crystal classes m3 and m3m which now contain the symbol 3 instead of 3,
and the introduction of the symbol “e” into the symbols for space groups is
given elsewhere (Litvin (1997)). '
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TABLE I Changes in Opechowski-Guccione symbols of magnetic space group types due to
changes in the printed coordinate triplets of general positions from ITC52 to ITC83

F ITCS52 ITC83
#45 Iba2 Ipba2 Ipb’a’2
Ipba’2' Ip b'a2’
Ipb’a’2 Ipba2
#67 Cmma Cpmma Cpm’ma
Cpm'ma Cpm’'m’a’
Cpmm’a Cpmma
Cpmma’ Cpmm’a
Cmma Cpm’ma
Cimm’a Cymma
Cim’'ma’ Cim’m’a’
#68 Ccca Cpcca Cpec’a
Cpc'ca Cpcca
Cpeca’ Cpc'ca
Cpec’a’ Cpc'c’a’
#72 Ibam Ipbam Ipb’a’m
Ipb ‘am lpb ‘am
Ipbam’ Ipb’a’m’
Ipb’a’m Ipbam
Ipb ‘am’ Ipba m’
Ipb’a’m’ Ipbam’
#98 14,22 1p4,22 1p4,22
Ipd, 22’ Ipd, 22
1p4,2'2 1p4,2'2'
Ip4,'2'2 Ipd,'2' 2
#108 I4cm Ipdcm Ipdc'm’
Ipd’c’'m Ipd’cm’
Ipd’cm’ Ipd’c’'m
, Ipdc'm’ Ipdem
#214 14,32 1p4,32 Ip4)32
Ip4}32' 1p4,32
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