The unified (UNI) system of magnetic space-group symbols
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The 1651 three-dimensional magnetic space groups (MSGs) are essential to the crystallographic description of many
magnetic materials [1]. The two commonly used systems of MSG symbols, with accompanying numbers and
settings, are those of Belov-Neronova-Smirnova (BNS) and Opechowski-Guccione (OG). Both have advantages and
disadvantages. Both present challenges of interpretation to novice and expert users alike, which can inhibit
understanding and lead to errors in published magnetic structures. To address each of these challenges going
forward, we have introduce a new unified (UNI) MSG symbol [2], which combines a modified BNS symbol with
essential information from the OG symbol. The UNI symbol is easier to interpret correctly than previous MSG
symbols, at the expense of some compactness. Among other advantages, the UNI MSG symbol (1) is true to the
spirit of the Hermann-Mauguin symbols and settings used in the International Tables for Crystallography, (2) clearly
conveys the magnetic point group (MPG) of the MSG, (3) explicitly communicates the translational part of the time-
reversal generator of each type-4 MSG, (4) separates the time-reversal from other generators for clarity, (5)
distinguishes each type-1 MSG from the corresponding non-magnetic space group, (6) and reveals the conventional
lattice centering of both the MSG itself and the underlying non-magnetic space group.
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