Packing spheres  

Body-centered Cubic Packing

This animation shows the packing of spheres (atoms) that leads to a body-centered cubic unit cell.  There are three parts to this animation: 1) the a(b(a(b( stacking pattern of body-centered cubic packing; 2) the body-centered cubic unit cell; and 3) the number of atoms in a body-centered cubic unit cell.

1)
The a(b(a(b( stacking pattern


You can show the stacking of three layers by selecting first layer, second layer, and third layer.  The second layer stacks in the depressions of the first layer.  The third layer has the same arrangement as the first layer and stacks in the depressions of the second layer.  This shows the a(b(a(b( stacking pattern of body-centered cubic packing.

2)
Body-centered cubic unit cell


By selecting unit cell, the body-centered cubic unit cell will be removed from the three layers of spheres shown in part (1) of this animation.  The unit cell will slowly rotate showing 8 atoms at the corner of a cube and 1 atom in the center of the cube.

3)
Number of atoms per unit cell


By selecting atoms per unit cell, a figure will appear showing that only 1/8 of a corner atom is contained within a given unit cell.  You can then select center atom to show that a center atom lies entirely within the given unit cell.  You can then select unit cell, which will switch to a view of a body-centered cubic unit cell showing the 1/8 of each corner atom that is within that unit cell and the center atom.  The unit cell will slowly rotate.  The text will emphasize that there are 2 atoms within a given body-centered cubic unit cell.

Cubic Close Packing

This animation shows the packing of spheres (atoms) that leads to a face-centered cubic unit cell.  There are three parts to this animation: 1) the a(b(c(a(b(c( stacking pattern of cubic close packing; 2) the face-centered cubic unit cell; and 3) the number of atoms in a face-centered cubic unit cell.

1)
The a(b(c(a(b(c( stacking pattern


You can show the stacking of four layers of spheres by selecting first layer, second layer, third layer, and fourth layer.  The second layer stacks in half of the depressions of the first layer.  The third layer stacks in the depressions of the second layer, but the third layer is offset from both the first and second layers.  The fourth layer of atoms has the same arrangement as the first layer and packs in the depressions of the third layer.  This shows the a(b(c(a(b(c( stacking pattern of cubic close packing.

2)
Face-centered cubic unit cell


By selecting unit cell, the animation will show the formation of a face-centered cubic unit cell from cubic close packing.  First, 1 atom from the first layer of atoms will be shown, then 6 atoms from the second layer, then 6 atoms from the third layer, and finally 1 atom from the fourth layer.  The unit cell will then tilt 45( and then slowly rotate to show a face-centered cubic unit cell.

3)
Number of atoms per unit cell


By selecting atoms per unit cell, a figure will appear showing that only 1/8 of a corner atom is contained within a given unit cell.  You can then select face atom to show that a half of a face atom lies within a given unit cell.  You can then select unit cell, which will switch to a view of a face-centered cubic unit cell showing the 1/8 of each corner atom and 1/2 of each face atom that is within a given unit cell.  The unit cell will slowly rotate.  The text will emphasize that there are 4 atoms within a given face-centered cubic unit cell.

Simple Cubic Packing

This animation shows the packing of spheres (atoms) that leads to a simple cubic unit cell.  There are three parts to this animation: 1) the a(a(a(a( stacking pattern of simple cubic packing, 2) the simple cubic unit cell, and 3) the number of atoms in a simple cubic unit cell.

1)
The a(a(a(a( stacking pattern.


You can show the stacking of three layers by selecting first layer, second layer, and third layer.  Each layer stacks directly on top of the preceding layer clearly showing the a(a(a(a( stacking pattern of simple cubic packing.

2)
Simple Cubic unit cell.


By selecting unit cell, the simple cubic unit cell will be removed from the three layers of spheres shown in 
part (1) of this animation.  The unit cell will slowly rotate showing 8 atoms at the corner of a cube.

3)
Number of atoms per unit cell


By selecting atoms per unit cell, a figure will appear showing that only 1/8 of a corner atom is contained within a given unit cell.  You can then select unit cell, which will switch to a view of a simple cubic unit cell showing only the 1/8 of each corner atom that is within that unit cell.  The unit cell will slowly rotate.  The text will emphasize that there is 1 atom within a given simple cubic unit cell.

