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Abstract

Principles of electron diffraction patterns in transmission electron microscope
are described for beginners in terms of reciprocal lattices and Ewald sphere. Anal-
ysis of both ring patterns and spot patterns are illustrated with practical examples
as well as basic calibrations of TEM. Especially convergent beam electron diffrac-
tion method is emphasized for the determination of lattice parameters,
microstrains, and thickness of thin foil followed by a review of microcomputer pro-

grams for the electron diffraction analyses explained in this paper.
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Table 1. Ratios of Interplanar Spacings in FCC

Structure.
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200 1.1547 1
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Table 2. List of Computer Programs for Electron Diffraction Analyses

Author Applications Computer Resources
P. Heilmann(1983) Kikuchi-line Analysis IBM-AT The Ohio State University
T. F. Kelly(1988) SADP Simulation IBM-AT University of Wisconsin-
Madison
W. Prantl(1984) Indexing ED Pattern VAX I Inst. of Metallphysik,
Austria
P. A. Stadelmann Electron Diffraction - IBM-AT, VAX  Switzerland
(1987) Analysis(EMS)
J. T. Staley(1988) Electron Diffraction IBM-AT, Scientific Software
Simulation(Diffract) Macintosh
C. M. Sung(1987) HOLZ Line Simulation, IBM-AT GTE Labs.
Thickness Measurement
J. Sutliff (1989) Electron Diffraction IBM-AT Lehigh University
Simulation(DF'T)
J. M. Zuo(1989) CBED Patterns(Bloch VAX 750 Arizona State University

Wave Method)

AA7E o] ZRIFES BE AH3lm QL
20F #ANYE EANA &L = 4 9

< Aotk
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Figure Legends

Fig. 1. The Ewald sphere construction for a crystal showing the reciprocal lattice vector g.

Fig. 2. a) The reciprocal space of BCC lattice derived from the real crystal of FCC structure.
b) The cross—sectional view of (101) reciprocal lattice plane corresponding to the
zone axis pattern of [1017 in FCC.

Fig. 3. Bright and centered dark field images of 8 (Al;Li) phase

Fig. 4. Selected area electron diffraction pattern obtained from pure Al.

Fig. 5. Experimental HOLZ lines and computer-simulated patterns of the [334] zone axis ob-
tained from pure Ni.

Fig. 6. a) Two-beam CBED pattern showing the fringe-spacings for thickness determination.
b) Graphical determination of thickness t and extinction distance ¢ from CBED

results.
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