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The presence in é crystal of screw axes or glide planes in:accom-
panied byrcertain'systemgtic absences in the'xaray»refléctions. It is
recognized'that special arrangements-of"atomS'can cause weak reflecg4
tions which may be mistaken for Systematic absences, eépecial&y‘in,the
cases of screw axes where ‘the number of relevant reflections observed
may be quite small. |

There exists, furthermore, a kinﬁ<of special arrangement, of which
an unlimited number. of examplesicah be constructed, in which the ab-
sences will be indeed :systematic but without the corresponding symmetry.
- Consider the atoms divided into two or more sets. The meﬁbersio;Kthe‘
first set have‘positions related, for example, by a set ofAélide‘plangsﬁ
The members of the secpn& set have positions.relaﬁed}by a set of glide
. planesiparalle; with but not coincident withvthe first set. Similar
statements apply to the other atomic sets, if ahy; .ﬂonefof these .
"glide planes" are propeftiesaof the total assembly, because none
operates ﬁroperiy-oﬁ all‘thevétOmsf‘:The structure factor-of'the;crystél
is zero for reflections corresponding to ébsences for such a glide plane,
however, and thus. the intensity data would suggest the p;ésggce of the
glide plane.. This follows ffom:the féct:tﬁat for appropriatg hk&teapp set
has zero struature factor, and the total-structure factor iSQa;vector sum

of the set structure factors. For the abéences to be perfect, of courée,
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as it will if the atoms-are spherical.
Similar examples-can be constructed in-obvious ways-for screw axes,
o

-for combinations of screw axes and glide planes, or for combinations of

o
DDA

non-ppimitive translations with screw axes and glide planes. Any ex-
tinction rule common to the "symmetries™ of the éets Qill‘be obeyed'by
the total aseembly.

Coﬁsider four~pairs of atoms in space group le,'in,positions
x,y,2;%,1/2+y,Z with x,y,z resPectively:
| m,m,p

m,t—n,1/2+p

q,r,s

q;u—r,l/2+s
If t and u are unequal (mod 1/2) the.correct space group is P2, and
the:e is ho center of symmetry, though the absences would corresbond to
le/c with a center of symmetry.

This kind of afrangement is rare or perhaps even nonexistent in
‘Nature. Bitt it is not unreasonable that it could occur in order sub-
stitution or defect structureé with large unit cells which are based on
siﬁple substructures. Such statements as "The systematic absences prove
that the space group is le/c", of which I have been guilty as have
others, are to be deplored. It does not seem to be unreasonable to say

that the space group 'is determined only when a structure is found which

is in satisfactory agreement with the data. We should remember that

probable épgqe group usiepns‘just thot.

This work was performed under ‘the auspices.of the U. S. Atomic
Energy Commission. s
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