Friday Jan. 10, 2003

Here is what I want you to learn this week...

· 5-plane lattice

· 17-plane groups

· 14-Bravais lattices

· 6-crystal systems

· 32-crystal classes (point groups) 

· 230-space groups

5-Plane lattice
· Squarenet (Square lattice) 

· Hexanet, rhombus (hexagonal lattice) 

· clinonet (oblique lattice) 

· orthnet (rectangular lattice) 

· Rhombnet (diamond lattice) 

· Centered rectangular net (rectangular lattice) 

17-plane groups:
· when the three symmetry elements, mirrors, rotation axis and glide planes are shown on the 


five nets 17-plane groups are derived. 

14-Bravais lattices
· Stacking of the five nets (plane lattices) in various ways leads to the 14-possible lattices.  


These 14 lattices types are known as 14-Bravais lattices. 

· The orthogonallity gained by the use of these (14-Bravais lattices) is of considerable aid in 


visualizing and describing space lattices. 

· Multiple cells have lattice points on their: faces, interiors (body), and their corners; 

· Cells with  interior points are called—Body centered lattice— (I) or (R) space lattice

· Cells with Face centered lattice are called A-B-C-or F-centered space lattice

Space lattices: 

· Generated by periodic repetition of a plane lattice in some non-coplanar directions. 

· Visualized a space lattice as composed of three intersecting set of plane lattice. 

· Three non-coplanar translations thus serve to define a space lattice. 

· The cells of space lattice provide the fundamental references co-ordinates for the division 


of crystalline matter into crystal systems. 

6-Crystal systems

· Isometric

· Tetragonal

· Hexagonal

· Orthorhombic

· Monoclinic

· Triclinic

Relation between space lattices, plane lattices and Crystal systems

Space lattices:


Plane lattices



      Crystal system

1)  Cube
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Isometric


2)  Square prism
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Tetragonal


3)  Hexagonal prism
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Hexagonal


4)  Brick shaped cell
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Orthorhombic


5)  Brick shaped cell deformed 


    to make 1 face a parallelogram 
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Monoclinic


6)  A cell whose faces are all 


     general parallelogram 
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32-Crystal classes

· See table 5.10, 2.2 and 2.4 in your text book for the 32 crystal classes.

Space groups:
· When glide planes & screw axis are combined with t, m, r & i we come up with 230-space 
groups.  See table 5.10 
