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ABSTACT

In thiz paper we discussed in details how to determine the nature of dizlocations in a erystal such ag a
Burgers vector, the line vector of dislocation and the agsociated slip plane, using LACBED and ugual imaging
techniques. These techniques basically invelve the application of Cherns and Prestone’s miles, the simulations
of LACBED patterns with a certain form of the dynamical diffraction theory. The theoretical aspects including
necessary approximations for calenlations also were in details discussed. As a test specimen for experiments,
the foilg of a pure aluminum, containing many dislocations with appropriate density for LACBED experiments,

ware 1zad..
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Fig. 1. Schematic diagram of a dislocation at the o in a crystal. The slip planes lying perpendicular to the paper are denoted ag dot
linas. The n, and the n, are normal vectora to the beam entrance swrface (top) and the glip plane of a crystal, respectively. The
bottom iz the exit smwface of a crystal to the incident electron beam. It iz asmumed that the incident beam entered into the

column A - B passes through this column to exit at the E.
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Fig. 2. A brief ray diagram of LACEED. The small arrows
denote a defect in a crystal. The g arrow iz a diffraction
wvector. The dashed line at the 8.4 means the selected
area aperture plane. The floure is for the case of a
specitmen moved up from the convergent point of the
incident electron beam.
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formed at the position of the select area aperture under
the LACBED mode ag illustrated in Fig, 2.
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Fg, 5. The a is the observed bright field LACEED pattern for the dislocation at A in Fig, 3, the (b) iz the comresponding LACBED
pattern simulated with b = 1/2[-1-10] and dislocation line vector [12117(1-11), the (¢) iz the pattern with the dislocation
lying at the middle position in the specimen, and the d iz the pattern with the dizlocation line wector[25-31 (1-1-1). The

arrows indicate the diglocation line in the pattern,
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g% zohe 545
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Fig, 6. The observed LACBED patterns for the pair dislocations at B in Fig. 3, and the corresponding LACBED simulations with b
= =+ 1/2[101] and the line vector of the pair dislocations [4-13)/(1-1-1}. The (b} and the (&) are the DF LACBED patterns
of g= -600, The arrows indicate the pair dislocations in the pattern.
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Fg, 7. The simulated LACBED pattern for the dislocation line vector [1-10]/ (111} with Burgers vector b = + 1/2[10-1]in a
gilicorn. The each g-DF LACEBED pattern was separately caleulated and then placed the right g—position, This pattern is for
the observed LACEED pattern which iz reported in the boolc of Tanalta et al. (1994), p180, For details, zea text,
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