Elementary Crystallography: unit cells and symmetry; crystal systems and lattice types; stereographic projection; indexing of crystal faces; crystal forms;

and other crystallographic things.

a. Lecture Sept 19th, 2000
a. Definition of Crystal

b. Definition of Unit Cell

c. Definition of Symmetry

d. Symmetry operations

1. Reflection  (mirror plane)

2. Rotation  (A6, A4, A3, A2)

3. Inversion  ( i)

4. Translation (t)

e. Compound operations

1.  screw axis
t + rotation

2.glide plane
t + reflection

3.  rotoinversion
bar 1 (also i) , Bar 2 = m; Bar 3=A3 + i; Bar 4 is unique
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We used an octohedron and a tetrahedron to describe the above symmetry operations.

b.  Lecture Sept. 21st, 2000
c. Defined the crystal systems:  isometric, tetragonal, orthorhombic, monoclinic, triclinic, and hexagonal.  

There are six 6 crystal systems which can be defined either on the basis of symmetry, or, upon the basic building block of the crystal.  These are isometric; tetragonal; orthorhombic; monoclinic; triclinic; and hexagonal.   a1, a2, and a3 are used to define the isometric system, but  a, b, c are used for the more general case.  The angle between a and b is ; between a and c is ; and between b and c is .  The definitions are as follows:  
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isometric: a1=a2=a3 and ===90
tetragonal: a1=a2c and ===90
orthorhombic: abc and ===90
monoclinic: abc and 90
triclinic: abc and 90  

hexagonal:  a1=a2=a3c and c  a plane

Hexagonal is based on four axes, three of which are at 120 to one another.

The building block, which makes up an individual system, is known as the unit cell:
In most lattices the 3 shortest non-coplanar periods are used to define the primitive unit cell of the lattice.  In general the angle between any pair of lattice rows will not necessarily be 90 degrees.

A crystal is a solid body bounded by plane natural surfaces, which are the external expression of a regular internal arrangement of constituent atoms or ions.  The term crystal is the Anglicized Greek word for ice and was generally employed throughout the Middle Ages to designate rock-crystal or quartz.

Example 1: Halite NaCl belongs to the isometric crystal system

Note in any direction, the distance between atoms is the same: a1=a2=a3 and the angles between lattice directions is 90.  For halite, a=5.6404 . (1  = 10-8 cm).

Example 2: Calcite (pg 379 of your text) is hexagonal (rhombohedral) and has a= 4.99, c= 17.04.  These numbers are in .    

Each mineral has a unique set of lattice parameters ( a, b, c and ,, ) and these are used to define the minerals. 

d. [image: image4.wmf]Used a rhombohedron to determine symmetry and then its crystal system.  We determined that the rhombohedron had a A3, 3A2, 3m, and i and thus is hexagonal.

e. I introduced the concept of stereographic projection.  We made stereograms of the faces of an eraser (monoclinic system).  

f. The form above is a rhombohedron 
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