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Aberration,
astigmatic, 20
chromatic, 9
resolving power, effect on, 8, 315
selected area diffraction, effect in, 25
spherical, 8
Absorption, 4, 244, 251
Absorption lengths, 241
Alignment, of microscopes, 16, 34, 41
Allowed reflections, cubic crystals, 77
Amorphous materials, 62, 197-200
Amplitude contrast, 7, 139, 141-191,
267-315
Antiphase domains, see Image contrast
Aperture, movable, 19
optimum, 8
Astigmatism, see Aberration
Atomic scattering amplitude (factor), 74
curves of, 75
Auger electrons, S1

Bend contours, dynamical, many beam,
236, 292
two beam, 236, 240
indexing of, 113
kinematical, 141
Bloch waves, 240, 265
Bragg contours, see Bend contours
Bragg’s Law, 13, 72, 78
deviation from, 38, 39, 117, 143, 144,
156, 30S
Bright field image, 4, 39, 141, 236
Burgers vector, 145

determination of, 149-162
tables for, 150-152
visibility criteria, 147

Calibration, of electron microscope, 28-33
Carbides, 104,174
Characterization of materials, spatial
resolution, 3
Chemical analysis, 209. See¢ also Micro-
analysis
Chromatic aberration, see Aberration
Coherency strains, see Image contrast,
precipitates
Column approximation, 231
Takagi treatment of, 231
Computer methods, many beam theory for,
289, 295-298, 301, 307
two beam theory for, 263
Contrast, see Image contrast
Contrast transfer function, 65, 315-318
Contamination, see Specimen, contamin-
ation of
Convergent beam, 45, 86, 302
Critical voltage, 129
calculations of, 298-303
dynamical theory of, 298-303
images in, 310
tables of, 130, 301

Dark field images, formation of, 7, 34-39,
182, 195, 236
top-bottom effect (s-dependence), 143
weak beam, 38, 140, 305
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Debye-Waller factors, 302
Defocusing, error in selected area diffrac-
tion, 27
Depth of field, focus, 22
Deviation parameter, see Bragg’s Law, de-
viation from
Diffraction contrast, see Image contrast
patterns, see Electron diffractions patterns
theory, see Dynamical theory; Kinema-
tical theory
Dislocations, see Image contrast
Dispersion surfaces, 233, 242-244, 252
Double diffraction, 88-92
Dynamical theory, of electron diffraction,
233-322

Eigenequations, 250

Electron diffraction, Bragg’s Law, 13
dynamical theory of, 233-322
kinematical theory of, 141-146, 224-230
microdiffraction, 55, 62

Electron diffraction patterns:
crystal shape factor, 80-86, 93
double diffraction, 88, 100
geometry of, 77-132
Kikuchi, 112-132
moire, 90, 321
ordered structures, 105
precipitates, 91, 93, 100, 103-105
ring patterns, 110
sidebands in, 100
stacking faults, 92-94
streaks in, 82, 93, 94
twinned crystals, 94-100

Electron excitations, 51

Electron gun, 16

Electron microscopes, 2, 16
analytical, 51
magnification of, 31
ray diagrams for, 24
resolving power of, 8

Electron wavelengths, 9
calibration of, 128
formulae for, 9
table for, 9

Electropolishing, see Specimen, preparation

of

Enantiomorphs, 171, 255

Energy loss spectroscopy, 57

Ewald sphere, 78, 228
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Extinction contours, see Bend contours;
Thickness fringes
Extinction distance, 142, 236, 288
table of, 241

Faults, see Orientation faults; Pi faults;
Stacking faults
Field emission, 16, 51
Focal length, 17
Foils, see Specimen, preparation of
Foil thickness, measurement of, 127, 144
Fourier transforms, 14, 139, 227, 304
Free electron, 242
Fringes:
alpha, see Stacking faults
Bragg contours, see Bend contours
delta, 168
domains, magnetic, 188
ordered, 170, 273
lattice, see Lattice images
many beam effects, 288-292
moire, see Electron diffraction; Image
contrast
precipitates, see Image contrast
stacking faults, see Stacking faults
other faults, 268-279
thickness, see Thickness fringes
zig-zag near surfaces, 282

Grain boundaries, 129, 142, 203, 213
Guinier-Preston zones, 84, 172
Gun (electron), 16

Hexagonal systems, 120-124
dislocations in, 153-156
reciprocal lattice for, 340-347

High order bright field, 39, 310

High voltage electron microscopy, advan-

tages, 10

contrast in, 39, 177-185, 298-303, 310
critical voltages, see Critical voltage
many beam effects, 310, 323

Illumination, 16
tilting of, 34, 43
Image, bright field, 4, 39
dark field, 7, 34-39
displays, 285
inversion of, 29, 144
rotation of, 21, 144



INDEX

Image contrast:
amorphous materials, 200-203
antiphase domain, 169, 273, 277
antiphase domain boundaries, 169, 196
coherency strains, see Strain fields
defects, 143, 145
dislocations, 149-160, 177-181, 279-282,
286, 305-310
Burgers vectors of, 149-162, 177-181
dipoles, 157
double images, 280
image positions, 156, 280
interface, 140
invisibility criteria, 145-147, 280
loops, 159, 178, 185, 287
superdislocations, 158
weak beam, 38, 140, 305-310
grain boundaries, 203-207, 213
intergranular phases, 197-200
inversion boundaries, 171
lattice images, see Lattice images
moire, 172, 321
orientation faults, 168, 273
partial dislocations, 153-156, 162, 280
precipitates, 172-177, 193, 283-285
rotation calibrations, 28-31
small defects, 283-285
spinodal, 210-213
stacking faults, 160-168, 181-185, 261,
268, 293
determination of sense of, 163-166
top-bottom effect, 143
tweed, 173
Inelastic scattering, 4
in Kikuchi formation, 112
radiation damage, 12
Interband and intraband scattering, see
Bloch waves; Orientation faults;
Pi faults
[nterfaces, see Grain boundaries; Precipitates;
and Stacking faults
Ion bombardment, thinning, 336-338

Jet polishing (specimen preparation), 329-
335

Kikuchi, applications of, 124-132, 299
maps, 120-124, 149, 153-156
origin of, 112
patterns, 112-130
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reciprocal lattice construction, 85, 117
stereographic projection for, 113
for stereomicroscopy, 127
Kinematical integral, 229
Kinematical theory, of electron diffraction,
141-146, 224-230
contrast, see Image contrast
formulae for, 229
imperfect crystals, 145
perfect crystals, 141
Knock-on damage, 12

Laser, see Optical diffraction

Lattice images, 4, 14, 4045, 192-217, 322
Lattice spacings, tables, 348-349

Line of no contrast, 147, 159, 285
Lorentz microscopy, 185-190

Magnetic materials, 185-191
Bloch walls, 186
domain contrast, 185-190
magnetostriction, 190
Neel walls, 186
Magnification, calibration, 31
Many beam effects, 177, 250, 291, 314, 323.
See also Dynamical theory
Martensites, 94, 174, 215
Microanalysis, 56, 209
Microdiffraction, 46, 55, 62
Moire patterns, see Electron diffraction;
Image contrast
Multiple beam images, 323. See also Lattice
images; Structure imaging

Non-centrosymmetric crystals, 171, 254

Optical diffraction, 60-65
Ordered alloys, 105-108
Orientation, simultaneous, 178
systematic, 178
Orientation determination, Kikuchi patterns,
118-122, 143
spot patterns, 77-80, 143
Orientation faults, 168, 264, 273

Partial dislocations, see Image contrast

Penetration, 11, 12

Periodic images, see Lattice images; Struc-
ture imaging

Phase angle (@), 145
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Phase contrast imaging, 5, 191-216, 319
Phase grating approximation, 225
Pi faults, 169, 273-277
Precipitates, coherency, 172
contrast from, 172-177
identification of, 103
magnetic, 188
spinodal, 210-213

Radiation damage, 12, 15, 272, 287
Reciprocal lattice, 73, 74, 340-347
vectors,72
Reciprocity theorem, 312
Reflecting sphere, 78, 80
Relativistic wavelengths, 9
Rel-points, 72
Rel-rods, 81
Resolution, 3, 8, 23
lattice defects, 303-310
Rocking curves, 236
Rotation, calibration of, 28
electron lenses, 21

Scanning electron microscopy, 50
Scattering amplitude, see Atomic scattering
amplitude (factor)

Scattering of electrons, 4, 12, 14
unit cell from, 74-77

Scherzer focus, 41, 319

Selected area diffraction, 24
accuracy of, 27
microdiffraction, 46, 55, 62

Shape factor, 81-86

Simultaneous reflections, 178

Small defects, 172, 283-285

Specimen, contamination of, 15, 338
preparation of, 65, 66, 329-339

INDEX

Spectroscopy, 56-60
Stacking faults, contrast, see Image contrast
determination of nature of, 162-166
diffraction from, 92-94
STEM, 23, 51-60, 200, 324
Stereomicroscopy, 47-50
Strain fields, 145, 229, 266, 279, 283, 294
Streaks, in diffraction patterns, 82, 84, 97
Structure factor, 74
contrast from, 173, 283
superlattices, 105
table of rules, 76
Structure imaging, 40, 203, 322
Surface, contamination of, 33, 46, 108
Symmetry, principles, 311
Systematic reflections, 178. See also Critical
voltage; Many beam effects

Thickness fringes, 141, 236-240
for foil thickness measurement, 127
Tilted illumination, 34, 43
Transparency of specimens, effect of
electron energy, 11
Twins, electron diffraction from, 94-100

Visibility, criteria for defects, 145. See also
Image contrast

Wave, intensities, dynamical, 236, 246
kinematical, 84, 141

Wavelengths, see Electron wavelengths

Weak-beam method, 38, 305

Wedge fringes, see Thickness fringes

X-ray analysis, 3, 23. See also microanalysis

Zones, see Guinier-Preston zones





