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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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One consequence of the ‘distribution in orientation/of Bragg diffracting

planes in an.elastically bent foil is that simultaneous diffraction occurs

- from :g pairs, where g is the .reciprocal lattice vector to a diffracting

plane. If such Bragg contour pairs are indexed, then the variation in ~
orientation with respect to the incident electron beam is known. This
note describes a constrg;tion,by means-of which Bragg contour pairs may -
bg indexed by inSpecfion. ‘ |
Rgferring to Fig. 1, thé Ewald sphere'radius-ié %3 where ) is the

wavelength of the electron béam, and the half spacing of first ‘order

reciﬁrocal lattice planes is‘l3 where d is the correSpondihg spacing

d

iﬂ direct space. The angle subtended by the zero andAfirst.order planes'
at the center of the Ewald Spherevis d = sin-1 (%?. Thus, to represent

a pair of first order Bragg-ébﬁtours on a stefeograppic projection,

measure *o from, énd along the norméiifo, ﬁhe éefo order plane. The

traces of the required Bragg Conto@rslﬁass'through'these points and
parallel to the,zeto 6rder £race.' In.practicé,‘it is désirablé.td enlafg;?'
a sterquraphic projectioﬁ of the zero.order planes before making the
construction. Aé an e#aﬁple,'a sterepgraphic projectioﬁlof'first orde:'ve
Brégg uconters up to line 27 for an"f.c.c. cryst;l is given in Fig. 2;

if required, higher order contours can easily be added. Figure 2 is,

-of courée, a map of first order Brillouin zone boundaries.

One use of this construction is the measurement of large elastic

' fields in electron microscope spécimens. Figure 3(a) shows a pattern

~of Bragg>cohtouf pairs due to lattice distortions near a large precipitate.

This pérticular example is of a T-phase precipitate in Hiduminium 54

(AL +'6wt.% Cu,  0.5wt.% M). Foil buckling is produced by annealing
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during observation and may be évidence for evaporation from the
‘ pfecipitate.l' Comparing.Figs; 2 and 3(a), it is evident ‘that the axis
of high symmet:y in Fig. 3(a) is' [111]." The strain in a bent foil is

approximately 5;3 where t is the foil thickness and r the radius to which

the foil is bent. From the pfojections of grain boundaries and of helical

dislocatiéns; it was estimated that t &,B,OOOK, and values for r were

obtained from the orieﬂtétion éhaﬁges identified_by inspeétion using

. Fig. 2. .Hénce, the-elastié.field aroundlﬁhe precipitate was-constructed;'
. Fig. 3(b)‘, A similar analysis has recently been made? for the buckled

edges of‘eQapqrating UQ2+x‘fgiis(

It may be noted that the construction described in this communication 7'1

can also be used for indexing'Kikuchi lines.
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Fig. 1 Section of the Ewald sphere (not to scale).



-5 : UCRI~1T761k4

IR

L
1%
% SN 317
11
4 051__ 423
422 -
g 4
~J o34
= A 23
/
331 §\y/
33T y P ".//
4,’,// lﬁz;;‘
40 ,
731 - 311
3 137 :
37
02
02
313
N 337
3 v 722
- o I
042 o4 ~t232
131 737
282 242
»'G_?’\ 022 022

! Pig. 2 Stereographic projection of first order Bregg contour palrs
o Por 100 kV electrons 1in eluminum. It shows the appearance
* of Bragg contours for all orientations of the incldent beam
in-the unit triangle 00l , 011 and 111 . All reflecting
planes up to line 27 are included, and the relative diffracted
intensities expected from structure factor considerations are
indicated by veriations in line thickness.
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XBB 676-3509

Fig. 3a Bend contours produced around a T-phase precipitate
by heating and cooling during observation in the
electron microscope.
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Fig. 3b The elastlc fleld around the T-phase precipitate
. shown.in (a). The contours are labelled in units
of strain. : ‘ :
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This report was prepared as an account, of Government

sponsored work. Neither the United States, nor 'the Com-
mission, 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 information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, 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 Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee

of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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