
1. SUBPERIODIC GROUP TABLES: FRIEZE-GROUP, ROD-GROUPAND LAYER-GROUP TYPES

their one-dimensional lattice by c, and for frieze groups with their
one-dimensional lattice by a.

The selection of a crystallographic coordinate system is not
unique. Following IT A (1983), we choose conventional crystal-
lographic coordinate systems which have a right-handed set of
basis vectors and such that symmetry of the subperiodic groups is
best displayed. The conventional crystallographic coordinate
systems used in the standard settings are given in the sixth
column of Table 1.2.1.1 for the layer groups, and the fourth
columns of Tables 1.2.1.2 and 1.2.1.3 for the rod groups and frieze
groups, respectively. The crystallographic origin is conventionally
chosen at a centre of symmetry or at a point of high site symmetry
(see Section 1.2.7).
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Table 1.2.1.1. Classification of layer groups

Bold or bold underlined symbols indicate Laue groups. Bold underlined point groups are also lattice point symmetries (holohedries).

Two-dimensional
Bravais system Symbol

Three-dimensional
crystal system

Crystallographic
point groups

No. of
layer-group
types

Restrictions on
conventional
coordinate
system

Cell parameters
to be
determined

Bravais
lattice

Oblique m Triclinic 1, �11 2 None a, b, �† mp

Monoclinic 2, m, 2/m 5 � = � = 90�

Rectangular o 11 � = � = 90� a, b op

Orthorhombic 222, 2mm, mmm 30 � = � = � = 90� oc

Square t Tetragonal 4, �44, 4/m 16 a = b a tp

422, 4mm, �442m, 4/mmm � = � = � = 90�

Hexagonal h Trigonal 3, �33 8 a = b a hp

32, 3m, �33m

Hexagonal 6, �66, 6/m 8 � = 120�

622, 6mm, �66m2, 6/mmm � = � = 90�

† This angle is conventionally taken to be non-acute, i.e. �90� .

Table 1.2.1.2. Classification of rod groups

Bold symbols indicate Laue groups.

Three-dimensional
crystal system

Crystallographic
point groups

No. of
rod-group types

Restrictions on
conventional coordinate system

Triclinic 1, �11 2 None

Monoclinic (inclined) 2, m, 2/m 5 � = � = 90�

Monoclinic (orthogonal) 5 � = � = 90�

Orthorhombic 222, 2mm, mmm 10 � = � = � = 90�

Tetragonal 4, �44, 4/m 19

422, 4mm, �442m, 4/mmm

Trigonal 3, �33 11 � = � = 90, � = 120�

32, 3m, �33m

Hexagonal 6, �66, 6/m 23

622, 6mm, �66m2, 6/mmm

Table 1.2.1.3. Classification of frieze groups

Bold symbols indicate Laue groups.

Two-dimensional crystal system Crystallographic point groups No. of frieze-group types Restrictions on conventional coordinate system

Oblique 1, 2 2 None

Rectangular m, 2mm 5 � = 90�

Fig. 1.2.1.1. Monoclinic/inclined basis vectors. For the monoclinic/inclined
subdivision, � ¼ � ¼ 90� and the plane containing the a and b non-lattice
basis vectors is inclined with respect to the lattice basis vector c.

references

International Tables for Crystallography (2006). Vol. E, Table 1.2.1.1, p. 6.

Copyright © 2006 International Union of Crystallography

http://it.iucr.org/Ea/ch1o2v0001/references/
http://it.iucr.org/Ea/ch1o2v0001/table1o2o1o1/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice


