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Crystallographic Databases

Point groups

Plane groups

Space groups

Space groups Subperiodic groups

o Frieze groups

o Rod groups

o Layer groups
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Crystallographic Databases

Magnetic groups Brillouin zones and k-vector Magnetic structures 

database

Double groups
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Subperiodic Groups: Layer, Rod and Frieze Groups

 Crystallographic information

 Brillouin-zone database for layer groups

 Identification of layer symmetry of

periodic sections

 Site-symmetry induced representations of

layer groups
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There are three types of subperiodic groups:

Frieze groups

2D groups with 1D translations

Rod groups

3D groups with 1D translations

Layer groups

3D groups with 2D translations
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Subperiodic Groups: Layer, Rod and Frieze Groups
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Subperiodic Groups: Layer, Rod and Frieze Groups

Polymers

Nanotubes
Layered materials
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Volume E – International Tables 

GENPOS

WYCKPOS

MAXSUB

MINSUP
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Programs: GENPOS, WYCKPOS & MAXSUB

WYCKPOS MAXSUB

GENPOS & WPOS provide the data in 

standard and non-standard settings

GENPOS
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Relationship between layer and space groups

Layer groups (ℒ) form a subgroup of space groups (𝒢): ℒ < 𝒢

ℒ < 𝒢 is essential to derive the layer groups k vectors and Brillouin zones

The space group 𝒢 can be expressed as 𝒢 = ℒ ٿ 𝑇3 ℒ ≃ 𝐺/𝑇3

The k vectors of ℒ can be deduced from 𝒢 based on the isomorphism ℒ ≃ 𝐺/𝑇3

The reciprocal-group approach is applied to classified the k vectors of ℒ

The reciprocal space of layer groups is described by reciprocal-plane groups
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Procedure: k-vector and BZ figures derivation

Brillouin Zone of the space group P4mm (No. 99) Brillouin Zone of the layer group p4mm (No. 55)
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1. Identify the space group 𝒢 to which the layer group
ℒ is related to

2. Identify the reciprocal-space-group (𝒢)* of 𝒢

3. Calculate the section of (𝒢)* along (001) → (ℒsection)

4. Determine the reciprocal plane group of ℒ : the
[001] projection of ℒsection is calculated

The classification scheme of the k vectors derived in
this work is compared with the classification of Litvin
& Wike in Character Tables and Compatibility
Relations of the Eighty Layer Groups
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Procedure: k-vector and BZ figures derivation

Brillouin Zone of the space 

group P222 (No.16)

Brillouin Zone of the layer 

group p222 (No.19)
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The program LKVEC

Input of the program: layer group number
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The program LKVEC

Input of the program: layer group number
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Identification of layer symmetry of periodic sections

The symmetries of planes intersecting the crystal are called the sectional layer 
groups

Scanning tables
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For a given space group the program identifies the full set of possible layer
symmetries of periodic sections defined by their common normal vector
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The program SECTIONS
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Example: Program SECTIONS – CdI2

𝑃ത3𝑚1 (𝑁𝑜. 164)

(0001)

p-3m1

p-3m1

p-3m1

For planes of this orientation at any other height p3m1 

0d

1/2d
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Site-symmetry approach: It establishes the local properties of atoms in 
crystals with the symmetry of states of the whole crystalline system

31.05.202119

The program LSITESYM

Bulk crystal: P63/mmc (No. 194)

Mo   2c  (1/3, 2/3, 1/4)

S      4f   (1/3,2/3,z)

Single layer: p-6m2 (No. 78)

Mo   1c  (2/3, 1/3, 0)

S      2e   (1/3,2/3,z)
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Site-symmetry approach: It establishes the local properties of atoms in 
crystals with the symmetry of states of the whole crystalline system
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The program LSITESYM
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The Bilbao Crystallographic Server is in constant development

New features and programs have been recently included in the section
dedicated to Subperiodic Groups: layer, rod and frieze groups

Set of tools dedicated to the study of layered and multilayered materials

New tools are under development and will be soon available in the
server
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Conclusions
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