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wurden, liegen um einen geringen Betrag unter frii-
heren Werten 2. Da bei den jetzigen Messungen ldngere
Kapillaren verwendet wurden, scheint der sog. negative
Al-Effekt hierfiir verantwortlich zu sein. Dieser Effekt
tritt auf, wenn infolge des aus anderen Griinden not-
wendigen Riihrens der Schmelze eine effektive Verkiir-
zung der die Tracersubstanz enthaltende Kapillare da-
durch eintritt, da} Teile der in der Nihe des offenen
Endes der Kapillare befindlichen Substanz durch den
Riihrvorgang aus der Kapillare gespiilt werden. Diese
Fragen werden sich erst kldren lassen, wenn Diffusions-
methoden, die gegen Konvektion und Al-Effekt nicht so
empfindlich sind wie die AS-Methode, so modifiziert
werden konnen, dal} sie auch fiir Metallschmelzen ver-
wendbar sind. Die Genauigkeit der AS-Methode reicht
jedoch aus, um folgendes aus den Versuchen zu erken-
nen. Vergleicht man die Messungen in reinem Blei,
reinem Wismut und der Blei-Wismut-Legierung mit-
einander, so zeigt sich, daf} die Temperaturabhingig-

keit der SDK in den reinen Komponenten grofler ist als
in der Legierung. Das gilt fiir beide Legierungspartner.
Frithere Messungen am System Blei-Antimon 2 und
Zinn-Zink 37% zeigten die gleichen Erscheinungen. Die
Betrachtung der Diffusion von Wismut in reinem Blei
sowie der Blei-Antimon-Legierung und schlielich auch
der Diffusion von Blei in reinem Wismut zeigt, dal}
dieser Befund in den untersuchten Schmelzen auch fiir
in Spurenkonzentrationen vorhandene Fremdsubstanzen
gilt. Es ist aullerdem zu bemerken, daB} nicht nur die
Temperaturabhingigkeit der Diffusion, sondern auch
die Absolutwerte der SDK dieser ,Fremdatome® inner-
halb der experimentellen Fehlerbreite mit denen der
eigentlichen Schmelzkomponenten identisch sind.

Herrn Professor Dr. Corpes danke ich fiir sein forderndes
Interesse. Die Versuche wurden ermoglicht durch finanzielle
Unterstiitzung des Bundesministeriums fiir wissenschaftliche
Forschung.
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mission ? so that waves belonging to branch I of the
dispersion surface are dominant. The effect is notice-
able in the outer parts of the dislocation image which
correspond to crystal regions where the curvature is not
sufficient to cause scattering of waves between branches
I and IT of the dispersion surface. Theory!* and ex-
periment show that in the case of pure screw disloca-
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tions there is no difference between h k! and hkl im-
ages when no interbranch scattering occurs, i. e. in the
outer parts of the dislocation image. (An exception
arises if the dislocation approaches or intersects crystal
surfaces in such a way as to destroy the symmetry of
its long-range strain field: a difference between hkl

Early experiments !+ 2 with crystals of calcite, silicon,
and, in particular, germanium and silver chloride,
taken under conditions such that the product of absorp-
tion coefficient («) and crystal thickness () was greater
than 1, showed a difference in contrast between h k!

and h k!l topograph images of edge (or mainly edge)
dislocations. Later experimental and theoretical stu-
dies 3 ¢ verified that this difference revealed the sense
of the dislocation Burcers vector. The ability to de-
termine both the sense and direction of dislocation
BurcEers vectors is useful in investigating the origin of
dislocation configurations, as, for example, those in
melt-grown crystals 5. This contrast difference between

hkl and hkl images of dislocations is well explained
by the theories of Prenxyxine and Porper ¢ and Karto 7 8.
It arises from “wave point migration” on the dispersion
surface (and consequent curvature of X-ray paths) in
the long-range strain field of the dislocation, and oc-
curs under conditions of appreciable anomalous trans-

and h k[ images does then reveal its sense 3.)

Now, under the conditions usually applying in the
author’s experiments, part of the strong “direct image”
of dislocations is produced by interbranch scattering
of radiation already undergoing Bracc reflection by the
perfect crystal matrix at angles close to the Brace
angle. It may be predicted that in the case of pure
screw dislocations this scattered radiation will intro-
duce an asymmetry into the dislocation image profile,

opposite in hkl and hkl reflections and dependent
upon Burcers vector sense, provided that appreciable
anomalous transmission occurs and certain geometrical
conditions are satisfied.

A. R. Laxe and M. PorcarovA, Proc. Roy. Soc., Lond. A,
in press.

P.Pexnine and D. Povper, Philips Res. Rep. 16, 419 [1961].

10

1 A. R. Laxg, Acta Cryst. 12, 249 [1959]. 7 N. Karto, Acta Cryst. 16, 282 [1963].

2 A.R. Laxg, J. Appl. Phys. 30, 1748 [1959]. 8 N. Karo, J. Phys. Soc. Japan 18, 1785 [1963] ; 19, 67, 971
3 M. Hart, Ph. D. Thesis, University of Bristol 1963. [1964].

4 M. Hart and A. R. Lanc, Acta Cryst. 16, A 102 [1963]. 9 G. Borrmann, Phys. Z. 42, 157 [1941] ; Z. Phys. 127, 297

[1950].
N. Karo and Y. Kamiya, to be published.

QL0

BY ND

Dieses Werk wurde im Jahr 2013 vom Verlag Zeitschrift fir Naturforschung
in Zusammenarbeit mit der Max-Planck-Gesellschaft zur Férderung der
Wissenschaften e.V. digitalisiert und unter folgender Lizenz veroffentlicht:
Creative Commons Namensnennung-Keine Bearbeitung 3.0 Deutschland
Lizenz.

Zum 01.01.2015 ist eine Anpassung der Lizenzbedingungen (Entfall der
Creative Commons Lizenzbedingung ,Keine Bearbeitung*) beabsichtigt,
um eine Nachnutzung auch im Rahmen zukiinftiger wissenschaftlicher
Nutzungsformen zu erméglichen.

This work has been digitalized and published in 2013 by Verlag Zeitschrift
fir Naturforschung in cooperation with the Max Planck Society for the
Advancement of Science under a Creative Commons Attribution-NoDerivs
3.0 Germany License.

On 01.01.2015 it is planned to change the License Conditions (the removal
of the Creative Commons License condition “no derivative works”). This is
to allow reuse in the area of future scientific usage.



NOTIZEN

X X’
a Ky kg
A\ .
S :,'\,\‘,\TY S
b ——
y —4 g Y’

Fig. 1. Section of crystal in plane of incident wave vector
ky and diffracted wave vectork, . XX’ is X-ray entrance sur-
face, YY” is X-ray exit surface. Right-handed pure screw dis-
location SS’ is parallel to reciprocal lattice vector g. Distort-
ed latice planes above plane of diagram are shown schemati-
cally by solid lines, those below by interrupted lines.

Consider the symmetrical Lave (transmission) geo-
metry of Fig. 1 which shows the plane of incident and
diffracted rays containing a pure screw dislocation SS’.
Assume that the distances, ¢ and b, respectively, of
SS’” from the entrance surface XX’ and exit surface
YY' are always large enough so that the influence of
the surface on the dislocation strain field can be neg-
lected. The Bracc planes are drawn schematically:
solid lines are above the plane of the diagram, nearer
to the observer; interrupted lines are below. Thus SS’
is a right-handed screw. Fig. 2 shows the region of the
dispersion surfaces involved in the reflection & , drawn
for one polarization mode only, for simplicity. Assume
that a coherent spherical wave ! is incident upon XX'.

Fig.2. Section of dispersion surface showing migration and
jumping of wave point A to A’ in distorted crystal above plane
of Fig. 1, and of wave point B to B” in distorted crystal below
plane of Fig. 1. Excitation of wave points in undistorted crys-
tal schematically indicated by P| above hyperbola I, and by
P11 below hyperbola II. Continuous line, no absorption; inter-
rupted line, appreciable anomalous transmission but normal
absorption not included.

Then the excitation of wave points on the dispersion
surface may be diagramatically represented as shown.
The excitation, Pr, of branch I is plotted as displace-
ment above the branch I hyperbola as base-line, and
the excitation, Pyr, of branch II is plotted as displace-
ment below the branch II hyperbola. Continuous lines
represent the case of no anomalous transmission.

As the X-rays enter the strain field of the dislocation,
all wave points, on both branches I and II, migrate at
equal rates right or left along the hyperbolae. Consider
the conjugate wave points A and B, both strongly and
equally excited, and which correspond to rays travel-
ling through the crystal near the k direction. In the
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strain field on the side of the dislocation above the
plane of Fig. 1, A and B move to the right, as shown
by continuous lines on Fig. 2. Closer to the dislocation
the lattice curvature is strong enough to cause inter-
branch scattering, or “jumping”. The tie-lines connect-
ing points on branches I and II between which jump-
ing occurs are parallel to the strain gradient and thus
appear vertical on the dispersion surface section
shown in Fig. 2. The important jumping in the present
case occurs near the apex of the hyperbola: a repre-
sentative jump for the wave point originally at A is in-
dicated. Energy is transferred from the more strongly
to the more weakly excited branch: as drawn this
would be from branch I to branch II. On leaving the
strain field, all wave points move back to the left, so
that the final result is that energy has been transferred
from A to A’; and A’ corresponds to a ray travelling
through the crystal near the kg direction. For the
strain field below the plane of Fig. 1 the migration and
jumping follows the interrupted line on Fig.2 and is
just the inverse of that described above. Thus the dis-
location image is symmetrical about the dislocation
line. '

Now suppose ua >> 1 so that anomalous transmission
is appreciable. Neglecting the effect of normal absorp-
tion, the excitations Py and Py at a distance a from
XX” will be roughly as shown by the interrupted curves
in Fig. 2. A is now more strongly excited than B, and
more energy is transferred from A to A’ in the strain
field above the plane of Fig. 1, than is transferred from
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Fig.3. Topographs of array of pure screw dislocations. MoKa,
radiation. Above, 220 reflection; below, 220 reflection and
densitometer record of 220 topograph. Arrows indicate direc-
tion of reciprocal lattice vector. In this field ub is about 0.6
and is constant, on left ua = 1 and on right ua =~ 1.6.
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B to B’ in the strain field below the plane of Fig. 1.
If ub is quite small, this difference in excitation of A’
and B’ will be little changed at the exit surface. The
dislocation image will be asymmetric, being stronger
on the side above the plane of Fig. 1 than on the side
below.

In practice, the images of pure screw dislocations
normal to the Brace planes in f.c.c. structures, seen
under the conditions &b=2n, show double peaks.
This helps to make asymmetry visible. Asymmetry just
as expected has been observed in an array of pure
screw dislocations ferming one sector of a Frank—REeap
“spiral” already described 2. Fig. 3 shows segments of
five screw dislocations, in the 220 reflection, above, and
in the 220 reflection, below. In this field b is constant
at about 0.4 mm, and « increases from about 0.7 mm in
the top left to just over 1 mm in the bottom right. The
microdensitometer trace across the 220 field shows the
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In the wake of the observation of a 2 7 decay mode
of the long-lived neutral kaon!, which indicates that
the weak interactions violate CP-invariance, several
suggestions have been made as to how CP-violation can
be incorporated in a weak interaction theory > 3. In
this letter we consider a consequence of CaBiBBO’s
scheme 3 for elastic neutrino reactions.

CaBiBBo assumes that the strongly interacting weak
current J; transforms as a member of an SUj; octet.
Then, if the non-leptonic weak Lagrangian violates CP,
J; must contain both regular and irregular parts with
respect to behavior under CP. The latter give rise to
second class currents* of a special kind, viz., being
90° out of phase with the first class currents deriving
from the regular parts, thus leading to a maximal
violation of CP and, through the CPT theorem, of T.

* Work supported by the National Science Foundation.
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transition from the symmetrical case [(a«—b) small]
to the asymmetrical case [(a—0b) large] quite clearly,
despite some instrumental broadening in the trace. It
follows that these screws are right-handed.

With these and other pure screw dislocations it is
observed, in accord with prediction, that if ¢ and b
differ little, even if (a+b) is large, no difference in the
hkl and hkl images is apparent. With b > a the
asymmetry would be expected to reverse, for a given
sense of Burcers vector, but the images of dislocation
with 5 > 1 mm cannot be measured accurately. It has
been observed that the apparent diameter of hexagonal
loops, measured between the centres of gravity of the
images of the screw segments, differs in the expected
way on the 220 and 220 topographs when a exceeds b
sufficiently. This brief analysis neglects Pendellosung
oscillations, but in the thickness range covered in Fig. 3
these oscillations are quite weak.

The author has pleasure in thanking Dr. M. Wirkens for
valuable discussion.

It is the interference between the two types of cur-
rents that gives T- and CP-violating effects. Since these
contributions are of a forbidden type, they should be
most easily observed in high-momentum-transfer reac-
tions and would have escaped detection in f-decay °.

Using CaBiBBo’s theory, we have calculated trans-
verse muon polarizations resulting from time reversal
violation in the elastic reactions

v4+A,—> At 0, (Ta)

v+ A= A—F+u” (1b)
the nucleus being described by a Fermi gas model;
A* represents the residual nucleus with one directly
ejected nucleon. Reaction (1 a) on a single free neu-
tron has previously been considered in this context by
Berman and Vertman b,

We use the weak interaction HamiLtonian with CP-

violating terms suggested by Casisso ® &:
H=(Gv/V2) laJa, (2a)
la=%q 7a(1+75) W (2b)
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