
1. Construct, to scale, the l = 0, 1, 2 layers of the reciprocal lattice 
for an orthorhombic crystal for which a = 5, b = 7 Å.  Let h, k run 
over the range ± 2.  Index each point.  Show the unit cell in each 
layer and mark the unit cell axes. 
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2.  An almost infinite number of tiny, perfectly cube-shaped grains of 
salt, about 1 micron in size, are dropped onto a flat glass plate so 
that they are extremely densely packed. For NaCl, a = 5.64 Å. 

 
Construct, to scale, a drawing of the representation of the 
reciprocal lattice for this specimen, index, and explain. 
 
When cubes fall onto plate, they will all lie on a cube face.  This 
means that they will have a “preferred orientation”, like this: 
 
 
 
 
 
 
Note that all cubes have one crystal direction in common, 
perpendicular to the plate (we might even think of this as a zone). 
 
The reciprocal lattice for one crystal is (NaCl is F cubic, and 
certain crystal planes for F don’t exist): 
 
 
 
 
 
 
 
 
 
 
The representation of the reciprocal lattice for the many crystals 
is then obtained by rotating the above lattice about [001]: 
 
 
 
 
 
 

220 

020 

200 

111 

[001] 



 
 
 
 
 
 
 
 
 

3. Calculate the critical voltage necessary to produce characteristic 
FeK radiation in a conventional laboratory x-ray tube. 

 
voltage (kV) = 12.4/λKedge (Å) = 12.4/1.74334 = 7.11 kV 

 
4. Calculate the energy for CrKα and CuKα X-radiation.  What 

elements should be used as b-filters for Cr and Cu X-ray tubes? 
 

Cr:  energy (keV) = 12.4//λ (Å) = 12.4/2.29092 = 5.41 keV 
Cu:  energy (keV) = 12.4//λ (Å) = 12.4/1.541838 = 8.04 keV 

 
 

5. Calculate the mass attenuation coefficient for the compound SiO2 
for CuKα radiation. 

 
(wt. fraction)Si = 28/60 = 0.467, (wt. fraction)O = 0.523  

       µSi = 60.6       µO = 11.5 
µSiO2 = (wt. fraction)Si x µSi + (wt. fraction)O x µO 
µ SiO2 = 0.467 x 60.6 + 11.5 x 0.523 = 34.3 cm2/gm 

 

6.  Calculate  µ (= 
µ*
ρ   = mass attenuation coefficient;  µ* = linear 

attenuation coefficient) for air for CrKα radiation.  Plot the 

transmission factor 
I
Io

  = e-µρx for path lengths of 0-20 cm.  

Assume that air is 80 % nitrogen and 20 % oxygen by weight, with 

a density of 1.29 × 10-3 
gm
cm3 . 
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