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2. DIFFRACTION GEOMETRY AND ITS PRACTICAL REALIZATION

in Laue diffraction is considered in detail by Cruickshank,
Helliwell & Moffat (1987).

Any relp nh, nk, nl (n integer) will be stimulated by a
wavelength //n since d, .y = dyu /1, i-e.

)
n

dy, .
“he §in 6.

n

(2.2.1.5)

However, d, ., must be > d ;. as otherwise the reflection is
beyond the sample resolution limit.

If h, k, [ have no common integer divisor and if 24, 2k, 21 is
beyond the resolution limit, then the spot on the Laue diffraction
photograph is a single-wavelength spot. The probability that £, k,
[ have no common integer divisor is

o

Ponch?omatic X-ray beam

Fig. 2.2.1.3. A multiple component spot in Laue geometry. A ray of
multiplicity 5 is shown as an example. The inner point A corresponds
to d and a wavelength /, the next point, B, is d/2 and wavelength 1/2.
The outer point E corresponds to d/5 and 4/5. Rotation of the sample
will either exclude inner points (at the 4., surface) or outer points (at
the A, surface) and so determine the recorded multiplicity.
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Hence, for a relp where d,;, < dj; < 2d,,;, there is a very high
probability (83.2%) that the Laue spot will be recorded as a
single-wavelength spot. Since this region of reciprocal space
corresponds to 87.5% (i.e. 7/8) of the volume of reciprocal
space within the resolution sphere then 0.875 x 0.832 = 72.8%
is the probability for a relp to be recorded in a single-wavelength
spot. According to W. L. Bragg, all Laue spots should be
multiple. He reasoned that for each 4, k, [ there will always be a
2h, 2k, 21 etc. lying within the same Laue spot. However, as the
resolution limit is increased to accommodate this many more
relp’s are added, for which their #kI’s have no common divisor.

The above discussion holds for infinite bandwidth. The effect
of a more experimentally realistic bandwidth is to increase the
proportion of single-wavelength spots.

The number of relp’s within the resolution sphere is

4 nd:3
= = 22.1.7
3 Ve ( )
where d},. = 1/d,;, and V* is the reciprocal unit-cell volume.
The number of relp’s within the wavelength band 4,,,, to 4.,

for A«
1986)

< 2/d} .., is (Moffat, Schildkamp, Bilderback & Volz,

T (;“malx - imin)d:fax
4 Ve '

Note that the number of relp’s stimulated in a 0.1 A wavelength
interval, for example petween 0.1 and 0.2 A, is the same as that
between 1.1 and 1.2 A, for example. A large number of relp’s
are stimulated at one orientation of the crystal sample.

The proportion of relp’s within a sphere of small d* (i.e. at
low resolution) actually stimulated is small. In addition, the
probability of them being single is zero in the infinite-band-width
case and small in the finite-bandwidth case. However, Laue

(2.2.1.8)

% A
100
98 -
96 -
94 -
92
90 -
88l Singles
86 - R\R
84| \R\R\
82
; 0‘: Doubles 3 2 —t—
8
6
4ar Triples N} R I——
2
o — 1 1 1 2 1 R [ W
1 2 3 4 5 10 100 coM=1,,,,
o 0.87 1.00 1.2 0\ 4133 1.56 1.64 196 2  Amin
X mean
Fig. 2.2.1.4. The variation with M = A, //Ami, Of the proportions of relp’s lying on single, double, and triple rays for the case 4,,,, < 2/d} <. From

Cruickshank, Helliwell & Moffat (1987).
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