Homework 1, PHY4905, Spring 2016
Due January 11, 2016 in class
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1. The vectors %+§+7 and ~&~§+7 are in the directions of two body diagonals of a
cube. If 6 is the angle between them, their scalar product gives cos 6 = ~1/3, whence
6=cos™1/3=00°+19°28'=109°28"

2. The plane (100) is normal to the x axis. It intercepts the a' axis at 24’ and the ¢ axis
at 2¢'; therefore the indices referred to the primitive axes are (101). Similarly, the plane
(001) will have indices (011) when referred to primitive axes

3. The central dot of the four s at distance
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from each of the other three dots, as projected onto the basal plane. If
the (unprojected) dots are at the center of spheres in contact, then
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4.  The book tells us that the packing fraction for the diamond structure is 0.34.  
Show this using a clear picture/diagram and labeled, logical steps.
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5.  Consider a cubic lattice with primitive vectors a1 , a2 , a3 .  (where the notation here is an underlined symbol is a vector)  Calculate the Miller indices of the plane with intercepts 4a1 , a2 , -3a3 .  What is the direction perpendicular to this plane?
Intercepts are 4,1,-3 as given.  The reciprocals are ¼, 1, -1/3

The smallest set of 3 integers with the same ratio as the reciprocals is 3, 12, -4, which are therefore the Miller indices for the plane with the given intercepts.

Since the lattice was given as cubic, the direction perpendicular to this plane is [3,12,-4]
