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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. '
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Withinhe few hundred thousand volts either side of the disappearance
voltage,‘a'SyStematic twelve-beam computer program predicts different
contrastdfor.high—voltage bright-field images of a stacking fauit in
a foil oriented for strong second-order Bragg‘diffractiOn when the
sign of the phase change et the fault is reversed. The fringes of
the stacking fanlt ere predicted to be of strong contrast when
g.R = —l/3yand of weak contrast when g.R = +1/3.  Figure 1 shows the
theoretical profiles for stacking fauits‘in'an aiuminum crystal ori-
ented'for'(222) diffraction at 500kV, just slightly above the disappearance
Voltage cf.430kV for this reflection.‘ This figure indicates that there
should be'significant and observable contrést differences.between intrinsic
and extrinsic stacking faults using the same diffracting conditions or
from.the.same fault using reversed diffractingvconditions.

Figure 2 shows the images obtained from an élnminum—lz silver alloy
at 500kV Sy reverseing the diffracting conditions“using beam deflection.
The stacking fault'contrast is considerably reducedhin figure 2(b) com-

pared to' that in figure 2(a). Thus - the effect of the sign of the phase

‘change at the boundary predicted by the multiple beam theory is indeed

exhibited in the micrographs. Figure 3 shows images taken at 650kV
exhibiting similar behavior; The contrast‘differences were also ndticed
to some extent at 300kV although inage qualities were poor due to
sPecimen thickness.

Rules for determining the nature of a stacking fault have been
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Vdeveloped based upon the two-beam.dynamical theory of electron diffraction
in an absorbing crystal which are quite useful when they are applicable,
that is, when strong two-beam conditions exist and when the ‘'stacking

1,2 . : '
i The same information can be

fault intersects the foil surfaces.
obtained uéing_systematic multiple—béam images obtained under the
conditibns'described above. The phase shift at the boundary can be
determined using a dark-field im;gé of the first—ordgr reflection taken
:.when thg second-order spét is on_fhe reflecting sphere, the direction
andvindiceS'of the second—ordér reflection can be obtained from the
diffréction patternJ3
| .‘The_high yoltagevmg#hod further allows thevdetefmination of the

_ nature of a stacking fault which does not intersect the foil surfaces,
;uch as the loops showﬁ in figufe 2. The contrast difference between
profiles for g.R = —1/3 and g.R = +1/3 are still noticeable at the
foil ceﬁter.

.The éxamples of figs.AZ, 3 show that-the'cOntrast'behaviof of
images,éf second orde; reflections can be useful well above the
disappearance ﬁoltage. However,'the strongest contrast differences

occur at this voltagé. Stacking fault images of the Al-17 Ag specimen.

at 430kV showed marked differences in the B.F. images when g.b reversed

sign. Furthermore, at the disappearance voltage the weak contrast B.F.
imaged showed relatively strong subsidiary fringes. The latter could
be useful for obtaining absorption parameters in multiple beam systematic

orientations.
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Fig. 2(a)
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Fig. 2(b)
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Fig. 3(b)



R

LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission: ,

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of or for damages
resulting from the use of any information, apparatus, method, or
process disclosed in this report.

As used in the above, "person acting on behalf of the Commission”
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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