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Chp 1. 

3. How to describe a structure of carbon nanotube?
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Prove:
      The plane (hkl) intercepts the axes at point A, B, and C.  
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The distance between two adjacent (hkl) planes
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1. Hexagonal space lattice

a) the volume of the primitive cell is
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b) the reciprocal lattice
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c) the first Brillouin zone
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2.4   Width of diffraction maximum
a) scattered intensity
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b) width of diffraction maximum
a slight change of k results a small change  in ka
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The width of the diffraction maximum is inverse to M, where 
M is the number lattice points. For nanostructures the width 
of the diffraction maximum is quite big. From XDR, one can 

estimate the size of the nanostructures.
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2.5  Structure factor of diamond
There are eight carbon atoms in the conventional cell,
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S = 0 when:
1) Not all h, k, l are evens (or odds)

2) exp[-i / 2(h + k + l)] = 1
     i.e. h + k + l = 4n + 2

S  0 when:
1) All h, k, l are odd integers

S = 4f (1  i)

2) All h, k, l are even integers and  h + k + l = 4n
S = 8f 
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Chap 2. Discussion of powder diffraction
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Laue condition
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The 4 shortest 
reciprocal 
lattice vectors:
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