
Indexing Patterns
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To determine a, we have to index this pattern by using the relation between the interplanar
spacing and the slope of atomic planes for cubic cells:

d2 =
a2

h2 + k2 + l2

2✓ d (nm) a (nm) n hkl
27.4 0.3251 0.5631 3 111
31.7 0.2819 0.5639 4 200
45.5 0.1991 0.5632 8 220
53.9 0.1699 0.5635 11 311
56.5 0.1627 0.5635 12 222
66.2 0.1410 0.5640 16 400
73.1 0.1293 0.5636 19 331
75.3 0.1261 0.5637 20 420

The average value of a is 0.5636 ± 0.0003 nm. With this value, the unit-cell content, Z,
calculated from the expression on the previous page, is 4.
To solve the crystal structure, we will guess the answer, then calculate the expected intensi-

ties. If the intensities match the observed intensities, then we can assume we have +gured out
the true structure. First note that the hkls from the table are all unmixed. That is, they are all
either odd or all even. This tells us that the unit cell type is face-centered cubic. Let's try, as
our +rst guess, a structure that has Na on the lattice points and Cl in the octahedral interstices.
This, of course, is the real answer. Now, to business.
The intensity of a re-ection, relative to the maximum intensity, is given as follows.

I = |F |2 p
1 + cos2 2✓

cos ✓ sin2 ✓


