
Due 2/2/2012

Take an fcc lattice.  If one uses the conventional sc cell for it, then the 
volume of the sc cell is [     ] times the volume of the primitive cell.   If one 
calculates the reciprocal of the sc lattice, then it is another sc cell.  This 
reciprocal lattice has a unit cell volume that is [    ] times the volume of the 
unit cell of the reciprocal lattice of the fcc lattice.

a.

Take a trigonal lattice, whose primitive cell volume is   .   Take a hexagonal 

lattice as the conventional lattice.  The cenventional cell volume is   .  
      as we saw in the previous homework.   Then,   

    
 = [      ]  

where the star subscript means the respective reciprocal lattice.

b.

[10 points]  Fill in each blank with a number.1.

[15 points]  Provide your answer to the web question: 
https://griffin.ucsc.edu/forum/question/68/heart-of-diffraction-a-simple-challenge.  Note 
that this longish problem requires a rather short answer [you do not need anything 

other than what is stated in the question; we leave  as just a number, whose origin we do not 

need to worry about at all for the purpose of this problem].    All you need is to 
express the position of the detector relative to "atom"  in terms of   and the 
position    of the atom  .  Here,   is the position of the detector relative to a 

reference atom, which is placed at the origin. 

2.

[20 points]  Kittel 2.4 (see below).3.

[10 points]  Kittel 2.5 (see below):  Note that the diamond structure is two atom 
basis + fcc, where the basis atoms can be taken to be at the origin and at 
 

 
          , where  is the side of the cube.

4.

[10 points]  Kittel 2.6 (see below)5.

[20 points]  Kittel 2.7 (see below)6.
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