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11.7-13 PRECISION MEASUREMENT OF STRUCTURE
FACTORS BY DYNAMICAL DIFFRACTION.

By R. Teworte and U. Bonse, 4600 Dortmund 50,
West Germany.

As has been shown (Bonse & Teworte, 1980), a
very accurate {i.e. on or below the 0.1 & le-
vel) determination of structure factors can
be performed by evaluating relative heights
and positions of the intensity oscillations
on the wings of Laue case rocking curves.
These oscillations occur by interference of
the two excited wave fields inside the cry-
stal provided that absorption is not too

high (i.e. the product of crystal thickness t
and absorption coefficient u is less than 1).
Contrary to the well-known Pendell&sung
method with wedge crystals only a small per-—
fect region of less than 1 x 1 mm2 is suffi-
cient for our measurements. The method had
been tested on silicon (Bonse & Teworte, 1981)
and is now being applied to other crystals.
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11.8-01 |  PARTIAL COHERENCE OF X-RAYS.

By M. Cernansky, Institute of Physics, Cgze-
choslovak Academy of Sciences, Na Slovance 2,
180 40 Praha 8, Czechoslovakia.

Profiles of diffraction linmes 111, 222, 331
of three kinds of nickel powders were measu-
red in arrangements without and with a crys-
tal monochromator. _The high sngle monochro-
mator, designed by Cermék %Jo Phys. E: Sci.
Instrum. (1972) 5, 1124) utilizing the re-
flection angle 72°selected from the doublet
Cu-Kel only 1/5 of the half-width of Koy,
The sample with narrowest lines was used =s &
standard for the estimate of diffraction com-
ponent from measured and instrumenial profi-
les by the Fourier deconvolution. Integral
breadths of deconvolutions were calculated
e2lso from the relstions based on assumpiions
on analytical shapes of files. Statisti-
cal analysis showg that (1) in th
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tion there are finite wave trains of harmonic
waves of length 1 = A*/AA, where X is the
mean wavelength and AX the effective breadth
of spectral distribution of the primary ra-
diation. Values 1 = 21.97 x 1077 m and
1 = 0.62 x 1077 m resp. follow from the men-
tioned formula for our experimentsl arrange-
ments with and without monochromator resp.
Wave trains reflected for a higher AA on all
atom planes in a crystal need not meet in the
point of interference. Finite wave trains
increase in this way the breadth of pure dif-
fraction profile. Inclusion of the spectral
distribution in the instrumentsl profile and
the usual deconvolution cannot be thus suffi-
cient, because the spectrum influences di-
rectly the pure diffraction profile. Inter-
pretation of grofiles (e.g. an estimate of
may be distorted by appreciab-
le errors. Comparison of structural data ob-
tained in various experimentsl arrangements
may be rather problemastic. Space coherence
defined by geometry of the arrangement may
influence breadth of lines, too. Theoretical
predictions of the effect of space coherence
were presented by KubZne (Czech. J. Phys.
(1968) B 18, 777, 1233; (1970) B 20, 106).
General relation for the interference inten-
sity of partially coherent light (Born, Wolf,
ad ibid.) indicstes a shift of diffraction
lines due to a coherence change. Our expe-
rimentsl results confirm: (4) the centroids
of pure diffraction profiles differ in both
arrangemenis as much &s by 0.01°, (5) this
difference decreases with increasing reflec-~
tion angle and (6) with broader lines.

11.8-02 YAVELENCTH DEPENDENT X-RAY SCATTERING FROM
PYROLYTIC GRAPHITE Byd I Lawrepge, Physics Department,
The University of St Andrews, Morth Haugh, St Andrews,
Seotland, EY16 93S.

Using a2 parallel beam of x-rays, the absclute integrated
intensities and the absolute reflectivities from the
{001) plames of a erystal of pyrolyitic graphite for 1=2
and 1=% were measured over a range of wavelength from
0.5 to 1.5% A. The crysial had 2 mosaic spread of 0.26
degrees.

The Second Order Reflection [1=2]

The measured integrated intemsities are only aboul one-
third of the kinematic valunes, showing that the
scatiering cannot be assumed to be a kinematic process.
Assuming the muliiple scaltiering eguation of Zachariasen
{ Theory of -ray Diffraection in Crystals, Wiley, 4
Tork, 1985, 2162 ] a much closer agreecment

measured data iz obtained, the asured values
warvels: g s1ightly greater than the calow
values. The maximun reflectivities were als e
n the calculated walues and the propo
t ee~-tines, flive-times ete scafl
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