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Weak-Beam Contrast 01 Stacking Faults
in Transmission Electron Microscopy

By

H. FÖLL (a), C. B. CARTER (b), and M. WILKENS (c)

Stacking faults (and other planar defects) imaged under weak·bearn conditions can exhibit pro·
nounced contra-st changes jf the sign of the diffraction vector or of the excitation error is changed.
This contrast beha.viour has not yet been understood. In trus paper, the contrast of weak-beam
images of stacking faults in silicon is studied systematicalJy; the faults are subsequently unambi·
guously characterized b;r direct Jattice imaging. Other reJated planar defects)n silicon, stainless
steel, sud a copper aJloy are also investigated. Extrinsie staeking faults are found to show signifi
cant contrast asymmetries while intrinsie faults did not. A simple theory js presented whieh taking
into account the finite thickness of an extrinsie stacking fault ean explain most of the observed
contrast phenomena.

StapelfelWer (und andere planare Defekte), die unter ,.weak-beam"-Bedingl1ngcn abgebildet wer
den, können ausgeprägte Änderungen im Kontrastverhalten zeigen, falls das Vorzeichen des
Beugungsvektors oder desAnregungsfehlers geändert wird. Dieses Kontrastverhalten konnte bisher
nicht erklärt werden. In dieser Arbeit ·wird der "weak-beam"-Kontrast von Stapelfehlern in
Silizium systematisch untersucht; die Defekte werden anschließend durch direkte Kristallgitter
ab~ildungeindeutig cha.rakterisiert. Andere planare Defekte in Siliziulll, rostfreiem St.ahl und einer
Kllpfer-AlulUinium-Lcgierung werden ebenfalls untersucht. Extrinsisohe Stapelfehler zeigen, im
Gegensatz zu intrinsischen Stapelfehlern, beträchtliche Kontrastasymmetrien. Eine einfache Theo
rie wird erläutert. die durch Berücksichtigung der endlichen Dicke oines extrin~iBchen Stapel
fehlers die meisten der beobachteten Kontra.sterschcinungen erklären kann.

1. Introdnction

The contrast of transmission electron microscope (TEM) images of stacking fallits has
been stndied in great detail for the case of dynamicalor kinematica! two-beam condi
tiOllS; for reviews see [1 to 3]. Under these conditions the contrast- is weil understood
and can be accmately simnlated nsing standard compnting methods [4]. The principal
parameters entering the calculations are ll.,the displacement vector of the fault, g, thc
diffraction vector, 8, the excitation error, cl, tbe deptb position of the fMut in tbc foil,
and 'I', the foi! thiekness. It is fonnd that the contrast varies periodically with both cl
and T, giving rise to the weil known stacking-fault fringes observed for a stacking
fault inclined in the foi!. Ahasie resnlt of previolls calcuJations is that the intensity of
the fringes is independent of the sign of the product (g . ll.) . 8 (apart from thc change
of black fringes to white olles and vicc versal. However, when the weak-beam tech
niqne [5] is uscd it has bccn shown timt this nccd not bc thc case for stacking fallits
in silicon [6, 7].
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}""'ig. 1. 1.ow magnificntion micrograph of the stacking faults in silicon whieh are stndied in detail
in :Fig. 2 to 5 inel:

l'he experimental observation is that reversing thc sign of 9 may change the over-all
~ntellsityof thc stacking fault image from l'clatively high ta vory law [6,7]. A similar
observation has recently been made [8] for the reIn ted eRBe of incoherent twin bound
aries in both silicon and stainJess stoel where R thon refers ta thc so-eatled rigid-body
.translation [9]. No explanation for thc observecl contrast anomaly has been offered
in thc Htcrature, it therefore appeared worthwhilc ta re-investigate the contrast of
stacking faults uSillg wenk-beam imaging conditions. Preliminary result of this study
were given in [10] alld the details of this investigatioll are the subject of this paper.

2. Extrinsic and Intriusic Stacking J;'aults in Silicon

2.1 The yoomch'y Qf the slac1.'illY faults im;csliyaled

Thc configuration of the stacking faults invcstigated in Si is shown in Fig. 1. The stnck
ing faults form two truncated pyramids which appeal' to havc one side in commou.
Thc dcfects occurrcd in thc epitaxial silicon layer deposited on a {IIl} oriented sub
strate. This pl'ocess frequently l'esults in the formation of very large staeking faults
[11], in this ease thc faults were nuclcatcd at thc end points of disloeations which
moved into the substrate during thc cpitaxial process duc to thermal stresses [11].
A short Sirtl etch treatment [12] was applicd in order to identify staekiog-fault rieh
arens; spccimens of suitable size were then taken from thescarcas. Chcmical-mechanical
]>olishing in siliea-gel was uscd to removc the etchcd layer and thc specimens were then
chemically thinned from thc baeksidc. Thc mechanical-ehcmical polishillg however
did not remave thc entire etoh structul'c and the faults thus lie in groves which outlinc
their shape (Fig. 1). Before this investigation it had already beeu established timt the
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Fig. 2. Lat tice image of stacking faults at area B in Fig. 1. Al'rows dcnot,e traces of {111} planes

staeking faults in these sampies were exelusively intrinsic in nature if they occurred as
single faults 01' as single fault pyramids. It thus could be safely assul1lcd that the
faults forming the defeet of interest were of the intrinsic type, too - except for the
portion AB. This conlcl be an intrinsic fault, an exh'insic fault. tWQ intrinsic faults
ovcrlapping on non-adjacent planes 01' cven a lllicrotwin (thc existence of microtwins
in eonneetion with stacking faults in epitaxiallayers of Si has been demonstl'ated in
[13]). An unambiguous distinctioll between thesc possibilities with conventional
("first-fringe") methods pl'oved to be impossible. partly beeRuse the specilllen was
too thin for these methods to bc applied reliably [4.1 and partly because a distinction
between the possiblc dafcct configurations mcntioncd abovc is very diffieult even
nudel' favorable eonditions.

Thc nature of thc defeet was therefore asceriained by furt her thinning the sampIe
using an ion-beam thinner (a.fter the weak-beam images diseussed in the next seetion
had been takcn) and then studying the area of intereSL using Jattiee imaging tcchniques
[14,15]. Axial illumination was used a.fter tilting the speeimen approximately 35°
to the {llO} pole so timt the partiCttlar stacking faults could be viewed edge-on. The
specilllen was somewhat buckled after the ion-milling jadetermination of the aetual
orientation within the aecuracy needed for "true" structural images [14] was therefore
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a

}""ig. 3. "'eak·beam image of area B. Arrows in tbis a-nd in thc folJowing picthrcs indicate diffrnetion
ycctors. 9 = {220} in this ease

not possible. In order to Qvercome this difficulty scveral sets of pictm'cs havc been
taken wilh slightly modified imaging conditions. The microscope llsed was an Elmi
skop 102 cquipped with a tilt stage and opemted at 125 keV. Fig. 2 shows the lattiee
image of thc defect (area B); the inserts I und 2 are from sets of images taking under
slightly different imaging conditions, insert 3 18 an enlargcmcnt from this image.
These images (und some twenty others not shown here) denlOllstrate conclusivcly that
thc dcfcct bctwCCll A and Bon Fig. 118 an extrinsic stncking fault while the other faults
are intrinsic. The contrast irregnlaritics along parts of thc stacking faults in the lower
magnification image of Fig. 2 are most likely duc to very small tilts a way from thc
ideal diffraction eonditions and not duc to thc presenec of impuritics in the fault. This
is concludcd from the observation that the cxpccted lattice image ean bc obtained by
a small change in the diffraetion conditions.

2.2 lI"eal.·-becflH couh'ust jl'om stClclo'illfj tClUlts 'in silkon.

b

Fig.3 shows weak-beam images of tbe same area shown in Fig. 2 whieh were obtained
llsing {220} refleetions elosc to the {111} pole. A large change in contrast on reversing 9
can be seen for thc extrinsie staeking fault (E), while Httle change oeeurs for thc in
triusic fnults (I). The change in eontrast of thc cxtrinsic fault was found to be relativ
ely inscllsitivc to thc magnitude of the excitation error 8, provided this was not too
smal!. !i'ig. 4 a, b shows a similar pair of wcak-bcam images from area A, together with
an image for a larger valnes of 8 (Fig.4f), two images usiug {lll} reflections and
a strong-bcam image. The acttlal diffraction eonditions usedare indicated in the figures.
Fig. 4f does not show the intensity modulation of the stacking fault fringes visihle in
Fig. 3 and Fig. 4 a, h whieh are due to the strong eoupling of 9 and 2g [16]. Fig. 4 a, b
also demonstratcs that the aSYll1U1ctry in tbc contrast is not duc to partiCll1ar valucs
of thc foH thickness beeausc they show the same asymmetry as Fig. 3 a and b.
although the specimen is thicker here.

From Fig. 4 c and d it appears that the contrast asymmetry does not occur, or is
IUueh less pronounced for the {111} refleetions.
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Fig.4. AreaA imaged with differentdiffraction vect.ors. a), b), c), f): 9 = {220}, cl, d): 9 = {lll}.
For details sec text
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Fig.5. Aren C imaged with different diffraction vectors. a), b): y = {lU}; cl, d): g = {220}
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Fig. 5 shows similar weak-beam images from area C. In this ease, which i8 for a much
thicker foil, the possibility cannot be excluded that the {lU} images show some
asymmetry if 9 is reversed- (Fig. 5 a and b) even though both faults are intrinsie in
nature. In contrast, the {220} reflections (Fig. 5 c and d) do not show a detectable
cffect. These images also show that impurity segregation has occurred along the stair
l'Od dislocation at the junction of the stacking faults.

Clearly, thc contrast mechanism is complicated, but it can be concluded from these
observations that

(i) the contrast of an extrinsie stacking fault in Si inclined with an angle of ~ 70°
in the foil shows a large contrast asymmetry with respect to the sign of g if weak-beam
diffraction conditions and a {220} reflection is used. The contrast of an intrinsic
stacking fault under identical conditions docs not appreciably change;

(ii) the contrast of an extrinsie stacking fault in Si inclined with an angle of ::::::: 60°
in the foil shows no detectable contrast asymmetry with respect to the sign of g if
weak-beam diffraction conditions and a {lll} reflection is used. The contrast of an
intrinsic fault under identical conditions may show a small asymmetry.

3. Additional }~xJlerjmenlal Re,ults

Contrast asymmetries from planar defects other tban intrinsic and extrinsic stacking
faults in silicon have also been observed. Although the geometry of these defecls was
not as weIl established as that of thc stacking faults discussed above, it is worthwhile
to show same examples.

Fig. 6 shows a number of overlapping stacking faults in stainless steel (the defect
could be a microtwin; this is however not' known with certainty) imaged using
dynamical two-beam conditions and.weak-bcam conditions. No change in the average

c

250nm

b

d

Fig.6. Overla.pping stacking faults in stainless stecl a), b): strong·beam images; cl, d) weak-beam
images; 9 = {111}
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Fig. 7. Overlapping stacking faults in
stainiessstcel. The small arrows mark
identical areas; 9 = {Ill}

a

b

contrast is observecl with reversing 9 in thc strang-bcum piettlres (Fig. 6 a and b);
at "A" an area showing little contl'Rst i8 present. This would llsuully be attributcd to
a total displaccment vector R = E nil! = 3n.R1n with n = 1, 2, 3, ... , so that a: = 2ngll
i8 a multiple of 2n. The same dcfect jmugcd uaing wenk-beam conditions (Fig. 6cand d)
not only shows strang contrast in area A (changing wheu 9 18 reversed) but also shows
UD contrast in arens where astrang contrnst was observed in the strong-beam images.
A pal'tiClllar striking examp]e of contrast asymmetries in the oase of many OVCf

lapping faults is shown in Fig. 7, this is a different region of thc defect shown in
Fig.6.

Micrographs of overlapping stacking fanlts separated by a larger distance ('" 4 nm
as estimated from the fringe offset) in a CuAI aUoy are shown in Fig. 8. Thesc images '
were recorded using a {lU} reilection and thrce different (positive) values of the ex
citation erroT 8. It cau be seen very clearly that with increasing s the contrast goes
through aminimum.

Finally, Fig. 9 shows kinema,tical bright-field images of o\-erlapping stacking faults
in silicon. These faults have beeu shown not to be microtwins [17]; the distanee
between the faults is thought to be a few nanometers. A elear asymmetry of the con
trast upon reversing 9 is observed in parts of the fault area.

4. Thooretieal Considerations

In this section the experimental observations will be discLlsscd both from an analytical
point of view and using the coneept of amplitude-phase diagrams. For simplieity thc
kinematical ,contrast theory [1 to 3] will be used; this can be justilied as a first ap
proximation when tbc experiments were performed using weak-beam conditions and,
although particularly for the (220} reflections dynamical effects can be strong [16],
it has been found (e.g. Fig. 4) that thcsc cannot explain the contrast asymmetry.

,'.
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}~ig. 8. Overlapping stacking faults in CuAI allo)'. The magnitude of thc excitation error 8 increases
'-- from a) to cl; 9 ~ {lll}

In standard calculations [1 to 3] intrinsic Cl' extrinsic faults are described by one
translation vector Rillt and -Rillt (where it i8 assu1lled that Hext = 2Rint = lattice
vector -R.ind re8pectively, Le. by one "cut" and a corresponding translation for either
fault. This is not correct for the extrinsic fault because it consists of two separate
translations both with magnitude Rillt on adjacent {111} planes. An extrinsic fault
can therefore be considered to consist of two overlapping intrinsic faults on adjacent
{lU} planes, Fig. 10 iIIustrates this. In what follows we therefore consider the general
ease of two overlapping intrinsie stacking faults, separated by a distance dn (taken
along the electron beam, see Fig. 10)

dn = ndm/cos 0 (1)

with dUl distance between adjacent {lll} planes, n number of {lll} layers between
the two faults (n = 1 for an extrinsic fault), and 0 angle of inclination of the faults
with respect to thc electron beam. Only if d1 i8 very small eompared to the effeetive
extinction distance [1], ean the extrinsic fault be deseribed for eontrast purposes by
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]·jg.9. Ovcl'lapping stacking faults in Si. A significant contrast cha.nge is visible upon reversing
thc sign oi g = {220} as shown in the inserts

Fig. 10. Gcometry oI an cxtrinsic (01' two overlapping
intrinsic) stacking faults. For the columll shown phase
shifts aeenr at a dcpth Zo and Zo + cl)
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&. translation -R in one plane. This elearly is not the ease for weak-be8m diffraetion
conditions where typical values for the effective extinetion distanee ,;, are ,;, :::::::: 5 nm

[5] and, for an extrinsic fault. cl, "" 0.9 nm.
With tbe phase shift aln at Rn intrinsic fault

a;n = 2,,(g . R) = ±120n (2)

oceuring at a depth Zo for an intrinsic fault and at a depth Zo and Zo + d1. for an ex
trinsic fault, the amplitude of the diffracted beam is given by (apart from preex
ponential factors)

'. T
A1n(zo, T) = f exp 2n:isz dz + exp i(Xln f exp 2n:isz dz ,

o ~

~ ~+~

Aox(zo, :1') = J exp 2nisz dz + exp ia;" J exp 2"isz dz +
o ~

T+ exp 2io; in f exp 2n:isz dz .
z.+dt

(3)

(4)

The intensities are obtained by multiplying the amplitudes with their conjugate com
plexes in the usual way. Tbe results are eaail)' obtained, however lengthy. Sillee only
tbe over-all contrast features are required the average over Zo and T is taken and
gives the average intensities ([)Z, T

(lin)z, P = 2 - oos (Xin , (5)

(Iox)"T = 3 - 2 cos a;n + 4 sin' (a;n/2) cos (DI + a;,,) , (6)

where DI = 2nsd, is the magnitude of the phase shift between the fault;d layers.
aln = 0 gives the average background intensity (unity) and subtracting this from the
above expressions, tbe average contrast, (0), ia given by

(Oin) = 1 - cos aln = 1 - cos (±120') = 1.5 • (7)

(Oox) = 3 + 3 cos (DI + a;,,) . (8)

li'ig.ll shows (Ccx)4) for (Xin = ±120° as a function of Dn ; the ratio of the average
eontrasts is also given. Clearly, tbe contrast of overlapping stacking faults, including
cxtrinsic faults, ia expected to show large asymmetries with respect to the sign of the
phase shift (Xin, or, more generally, with respect to the sign of (g . lt) . s, within the

'- framework of thc kinematical two-beam theory.
It will be shown in the discussion that this theory cannot aecount for aH the ob

served contrast phenomena. Nevertheless, in the belief that it provides at least the

c---
60 0 800 700 0 7JOD

0,-

Fig.l1. The average contrast of an extrinsie staeking
fault as a function of the phase shift between the two
la.ulted planes. Curves are shown for a positive aud
a negative sign of the phase shift and for the ratio of
the average contrast. (a) (0)_. (b) (0) .. (c) (0)_1(0>.

oI) In this and in tbc preeeding formulae the 8ubscript "ex" stands not only for an extrinsie stack.
ing fault but for any two overlapping faults if D1 is replaced by tbc appropriate D n•

27 pb» Ica (a) 58/2
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Fig. 12. AmpJitude-phase diagram for zero oontrast of an
extrinsic stacking fault for one sign of the phase shirt
a) and for strang contro.st for revcrsed phase shift b).

I 8 starting point; I, II points of first sud second phase
,[ shift; E end point for fault; B end point for background
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correct starting pointfor a better understanding of
thc observed contrast aSYlllmetries, tbc following
conclusioos ean be drawn:

(i) If d.I;, ~ 1/30 (eorresponding to a phase shift D. between the two faults of
~ 12°), the eontrast differenee between two mierographs taken. with +g and -g,
respeetively, should be notieeable, (see Fig. 11) for weak-beam and strong-beam eondi
tions.

(ii) Total eontrast extinetion should be observed for D. = 60° (eorresponding to
d.IE, = 1/6) and for one sign of g, whereas a strong eontrast should be obtained for
the other sign of g. This is approximately true for 45° ~ D. ~ 75°.

(iii) Contrast asymmetries similar to those discussed for two overlapping faults ean
be expected for more than two overlapping faults, for microtwins (more than two
overlapping faults on adjaeent {lU} planes) and for eoherent twin boundaries (an
.infinite number of overJapping faults on adjaeent {lU} planes).

(iv) If the ratio d.IE, is sufficiently large, there should always be a eontrast asym
metry for two or more overlapping faults and no contrast asymmetry for planar defects
with only one translation on one plane such as intrinsic stacking faults.

Tbe perhaps sllrprising prediction of essentially zero contrast under certain condi
tions ean be best illllstrated with an amplitude phase diagram, drawn for D. = 60°,
Fig. 12. In this ease, the amplitude vector, a.fter suffering the two phase shifts of 120°
(Fig. 12a) again ends on the original (background) eirele, but it is delayed somewhat '
in eomparison to the background amplitude. The only contrast effeet of the staeking
fault under those conditions therefore would bc to shift the thiekness fringes in its
area as projeeted on the image plane. Changing the sign 01 aln (Fig.12 b) leads to a eirele
for the end points of the amplitude veetor of the staeking fault whieh is distinetly
different from the background eirele and a good eontrast is expeeted. This contrast
behavior appears to be experimentally eonfirmed by the mierographs shown in Fig. 3
(in this ease D1 was approximately 37°; Le. almost within the zero eontrast region)
and in Fig. 6, 7, and 8.

5. Discussion

It has been shown in the preeeding seetion that if more than one phase shift is intro
dueed along the path of the eleetron beams, Le. if an extrinsic stacking fault, over
lapping stacking faults or twin boundaries are present, a general asymmetry in the
eontrast ean result when the sign of (g . R) . 8 is ehanged if the distanee between the
planes of successive phase-shüts ia larger than a few percent of thc cxtinction distancc.
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Trus contrast effect is neither limited to weak-beam diffraetion conditions nor to
silicon or gcrnlanium as speeimens, but should always oeeur if the above eonditions
are met. In partieular, overlapping faults imaged with strong-beam conditions should
show a contrast asymmetry if they are either rather widely spaced or very steeply
inclined so that dn becomes very large. Contrast asymmetries of overlapping stacking
faults havc indeed been observed (Fig. 9), consequcntly great care has to be taken a.
to the sign of O:in if real mierographs are to be compared to eomputed ones, as, e.g.,
in [4].

Quite dramatie contrast changcs are predicted and have beeu observed, especially
the disappearance of the fault contrast under certain condition•. The simple theory
prescnted in thc preceding seetion howevcr cannot account for a11 thc observed
phenolllena. Major difficulties whieh remain to be solvcd are

(i) the absence of contrast asymmetries in cases where it might be expected, c.g. for
the extrinsic fault in Fig. 4 imaged with a {lU) diffraction vector,

(ii) thc contrast aSYlllll1etry with respect to the sign of g whieh may be eonclnded
for intrinsie stacking faults from Fig. 5.

Thc striking absence of any detectable eontrast asymmetry in the ease of the ex
trinsic stacking faults imaged with an {lU} diffraction vector (Fig. 4) might be due
to shortcomings of the simple theory presented in this paper. These are neglect of
segregation effects, i.c., concentration of impurity atoms at the stacking fault whieh
Illay modify the loeal atomie scattering factors; break-down of thc column approxi
mation for steeply inclincd stacked faults, and the assmnption that the phase shift
of thc elcctron waves between thc two faul ted layers of an extrinsic stacking fault can
bc represented by tbe sccond integral in (3); Le. in a continumll approximation. For
a more accurate calculation this integral should bc replaced by a summation over an
thc atoms between the faulted layers which would automatically take into aeeonnt
possible effects of lügher order JJaue zoncs (HOLZ). l'his could weil lead to a total
phase shift Dn substantially different from that derived here using the integral ex
pression and also to differences between different diffraction veetors. Multi-beam
effects might aJso influencc the contrast and give rise to contrasts different for dif
ferent kinds of diffraction vectors. :M:nJti-bca·m effects have been shown, indeed, to
produce contrast asymmetries at high accelerating vollages (600 kV) for intrinsic and
extrinsic stacking faults [18].

~ The contr.st asymmetries for intrinsic faults cannot be explained by the possible
effects of HOLZ contrihutions or multi-heam effects. More involved dynamical multi
beam calculations [19] indeed do not predict any asymmetries. In principle an asym
metry of thc contrast of intrinsie faults lying inelined to the image plane is expected
if thc finite Dragg angle is taken into aecount appropriately, i.e., if the column ap
proximation is avoided. Such an asymmetry js duc to the inherent asymmetry in the
diffraction eondition as illustrated in Fig. 13. However, eorresponding eontrast cal-

o

c

}~ig. 13. Ewald sphere construction showing tbc
inherent asymmetry in djffraction conditions upon
reversing the sign of g; a) position of the stacking
fault in the foil, b) construction for g/39 conditions,
c) construction for -9/-39 conditions. The Ewald
sphere cuts thc spike in reciprocallattice causcd by
the stacking fault in different positions
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eulations (Wilkens unpublished) have shown that this effeet gives eontrast asymme
tries of the order of. or less than, 1% uoder the image conditions applied in this paper.
Another possibility is tbat a staeking fault is not adequately deseribed by a translation
veetor (a/6) (112) but that a small eomponeut perpendieular to the fault might be
present, whieh either may be due to the presenee of impurities in the fault [20] or may
be an intrinsie property of staeking faults [21,22]. Within the framework of two
beam theory this would not lead to a contrast asymmetry since '"'in onIy changes in
sign, but not in magnitude (which no lünger would be 120°) with a sign change of g.
Multi-beam effects however may introduce an aSYll1ll1etry in this ease.

A situation similar to an intrinsie fault i8 the ease cf "special" grain boundaries
(so-caUed coincidence or near-coincidence boundaries [23]) if thcy are imaged with
a diffraction veetor whieh is eommon to both erystals. In this ease a rigid-body trans
lation [9] (which may have several. symmetry related values) i8 thought to be present
in the plane of the boundary [9]. The elcctron beams thus would suffer a phase shift
related to the magnitude of the rigid-body translation veetor. The boundary is there
fore visible if imaged with a diffl'action vector comlllon to both crystals and exhibits
a contrast very siffiilar to that of an intrin8ie staeking fault. Boundaries showing t11is
partictl1ar behavior have been observed [8,9] and it has been. demonstl'ated that
using weak-beam conditions they show a large contl'ast asymmetry if the sign of the
diffraction vector i8 changed [8]. This is, as in thc ease of an intrinsic stacking fault,
not in aceordanee with the theory presented. However, in this speeial ease it is possible
that the rigid-body translation is not entirely located at the interface but rather spread
out over several lattice planes, i.c. thc latticc planes perpendicular to the boundary
are bent. Such an effect may oceur in relatively low stacking fault energy materials
as, e.g., silicon and stainless stoel. 1t would introduee a fundamental asymmetry and
could very weIl explain thc contra8t asyrnmetries in this ease.

A similar explanation for intrinsie stacking faults seems to be less likely since any
."spreading" of tbc translation vector would dcstroy the three-fold symmetry in the
stacking fault plane.

Despite the serious problem whieh still remain to be solved, it is elear that great
eare has to be taken in thc interpretation of weak-beam images of planar defeets.
Moreover, even conventional strong-beam images are not always free of eontrast
aSyll1ll1etries and the detailed structnre of planar defeets as weIl as a proper con
sideration of the sign of (g . ll.) . 8 has to be taken into aCCoullt if erroneous conclusions
are to be avoided.
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