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Schematic angular variation of the stomic scattering factors for electyon, X-ay,
and neutron diffraction. Note the differences in angular scale when plotted for typical wave-
lengths A[(Cu Kg) for X-rays and neutrons, 0.037 A for elections (100 keV)]. The three
scattering factors have been arbitrarily scaled to coincide at zero scattering angle,
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1lustrating Bragg's law of scattering, for fast electrons and close-packed crystals,
@ = 1°, The path difference between waves 1 and 2 is abc = 2d sin 6.
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Schematic disgram of the forma-
tion of a diffraction pattern in the TEM,
with effective camera length L.

(a)

Geometrical Structure Factor Rules for Basic Ceils
Containing Only One Kind of Atomic Species

(44

Type of Crystal

Values F=

(1 atom per cell)

2f (2 atoms per cell)
4f (4 atoms per cel)
2f (2 atoms per cell)

ALk k!

(h+k+!)even
h, k, !l unmixed
h, k, !l unmixed

Primitive
Body centered
Face centered
Base centered
(e.g.,ab face)

Hexagonal h+ 2k =3n!0dd 0, c.g., 000}

close-packed h+2k=3n,leven 2/, e.8.,0002 _
h+2k=3n%1,1o0dd V3 /e, 017
h+2k=3n%], leven J, e, 0110

Gl

Allowed {hk!} Values for Cubic Crystals®

Bec Fee Dc

hT+ k2412 hkl M kP41 Mk M+ kI+1%) kil VHI e kIs B
2 110 . i 1414
3 11 3 111 17132
4 200 4 200 . 2000
6 211 . o 2449
8 220 8 220. 8 220 2.828
10 310 ‘ . 3.162
13 311 11 il 3.317
12 222 12 222 : 3.464
14 3N 3.742
16 400 16 400 16 400 4.000
18 411 _ 4.243
330 19 333 19 33l 4.359
20 420 20 420 4472
22 332 : 4.690
24 422 24 422 24 422 4.899

26 431 5.099
510 27 511, 27 511,

333 333 5.196
30 521 5477
32 440 2 440 32 440 5659

4AD values of (A% + k2 +1?) are posible except 4P(8n + 7), where p and n are integers in-
cluding zero; thus, for exampie, 7, 15, and 23 are not possible.

(b}

() Expetimental diffraction pattern

from anthracene (monoclinic Pyy,,) for [101)
orientation. Courtesy G. M. Parkinson. (») Recip-
rocal lattice section relevant to () to illustrate
“allowed” () and ‘“forbidden” (x) diffraction
spots. The size of the “allowed™ spot is an indica-
tion of the strength of the reflection. :
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(b} {c)

{a) Showing the relation between the reciprocal lattice and reflecting sphere when
Bragg’s law is not exactly satisfied. (b} Skeich of a column of unit cells in a parallelcpiped
crystal for calculating the interference function. (¢} The interference function along the 5y
direction, showing the kincmatical intensity distribution for thin foils.
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Illustrating the differences in scal_e of
the Ewald sphere construction for conventional
X-ray and electron diffraction.
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Patterns .". s ___':..: @% .\;‘\.{\'\
{a) b) {c) )
Y 2 0 ~ B Interference functions for crystals of small sizes, showing the effect of the shape
2 = Yy factor on the diffraction pattern. Thin Platcs (@) normal to the beam and (B) parallel to the
\En beam; needles (c) paralle]l to the beam and (d) inclined 10 the beam. Notice curved streaks
’ { . in (d) (compare with I'ig. 2.8),
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The energy spectrum of the electrons emitted from the specimen.
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X-ray encrgy level diagram of- silicon with the density of states drawn into the
valence band. An Ls,aVV Auger process is depicted,
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Elsctrom diffraction and Contrast Theory

M.J. Goringe
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Electron diffraction and Contrast Theory

N.J. Goringe
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Electron diffraction and Contrast Theory
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Electron diffraction and Contrast Theory
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Electron diffraction and Contrast Theory N.J. Gorin
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