PHY 745 Group Theory
11-11:50 AM  MWF Olin 102

Plan for Lecture 16:

Introduction to space groups
Reading: Chapter 9 in DDJ
1. Definition and scope of space groups
2. Terminology
3. Examples

This lecture contains some materials from an electronic
version of the DDJ text.
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8 |Wed 02011/2017 [Chap. 8 Vibrational excations #7 Q22017
10 [Fii 020022017 |Notes ConlinuoLs groups 41 Q2062017
11 Mon: D20EZT |Notes Group of threa-dimensional ratations #3 QAT
12 Wet, DZOBZ01T |Notes Continunus groups #10 Q202017
A3 [Fii (2102017 [Chap.5 Alsmic orbitals a1 Q232017
14 [Maon. 02132017 [Chap 6 Diract product groups. azraze1T
15 Wed D2EI2017 [Chap. 7 Molecutar oebital QZNTZ01T
16 |F 0272017 [Chap. 8 Introduiction to Space Groups

17 Mon: 022072017
18 (Wed. 027222017
18 [Fric 0224/2017

20 Man: DHATRMT Exam
21 Wea 031012017 Exam
22 [Frc 03032017 Exam Dus
Mon; 02062017 Spnng break - na class
Wed 03082017 Spring treak - no class
Fro 0312017 Spring break - o CA5S
Maon: ON1X20T APS Meeling - no class
(Wed: 03152017 AP Meeling - no class
Fre 0311772017 AFS Mashing - no class

23 Mon, 032072017
24 Wed: 032272017
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Space group operation on position vector r
{R,|tjr=r'=Rr+t
Multiplication of space group elements
{Ry T }{R,[}r =R, (Rr)+ Ryw+ 7' ={R,R,[RyT+ 7'} r
Special elements
Identity: {g |0}
Pure point group operation: {Ra |O}

Pure translation: {£|‘r}

Inverse: {Ra |‘|:}_1 = {Ra'l|—Ra'l‘r}
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More details

‘ra'ra+T‘

Non primitive
translation
If, for a suitable choice of the origin in the lattice, all

Lattice translation

of the group tranlation vectors are lattice translations T,
the group is called "symmorphic", otherwise the group
is called "non-symmorphic".
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Example of symmorphic lattice Fe (body
centered cubic lattice)
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Primitive translations

Conventional cell
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Example of symmorphic lattice Cu (face
centered cubic lattice)
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. Primitive translations
Conventional cell
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Non-symmorphic space group -- diamond

Ly
Primitive translations
(+,%,7) center of symmetry
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Some non-symmorphic operations and their descriptions

(nl Gilkle e

Figure 12.4: {a) The glide plane operation: (b) Right and left-hand
serew axes, The dght and left hand screw axes belong to closely related

bt dlifferent spoace groups
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Some examples in 2 dimensions
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Centered cell
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Example with higher symmetry
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Square lattice
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Hexagonal
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