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11.8-6 KINEMATIC THEORY OF X-RAY SCATTERING 
FROM CRYSTALS, CONTAINING DISLOCATIONS. 
By C.P.Ryaboshapka,Institute of Metal Physics 
Acad. Sci. UkeSSR, Kiev, USSR. ' 

As the extension of earlier approach(Ryaboshap 
ka C.P."Zavodskaya laboratoriya(1981),47, N 5, 
p.26) the results of the X-ray diffraction 
t~eory for deformed crystals have been systema 
t~oally analyzed. The kinematic approximation 
to the statistical theory of scattering from 
crystals containing various dislocation struc­
tures has been used with the allowance for 
superposition of displacements made by all the 
defects in the crystal lattice. Emphasis was 
made on the necessity to analyze peculiarities 
~n the. anisotropic d~stribution of the X -ray 
~ntens~ty near the d~rections corresponding to 
the reciprocal lattice nodes. The optimum 
schemes are given for the selection of reflex 
type and the X-ray method in the study of 
different dislocation structures. X-ray effect 
(broadening regularities, reflex shifting and 
weakening, peculiarities in the diffuse back­
ground intensity distribution) due to disloca­
tion structures of the 1st kind are discussed. 
These a~e dis~ocat~ons.tha~ contr~bute mainly 
to th~ ~nten?~ty d~str~but~?n var~ation along 
the d~ffract~on vector(stra~ghtline disloca­
tion ?onfiguration with the total Burgers vec­
t~r d~ff~rent fr~m zerof split dislocation! 
d~s~ocat~on.mult~~oles of an odd order; dislo­
cat~on conf~gurat~ons bounded in spacel100ps 
and unrandom dislocation assemblies). 
Peculiarities in the intensity distribution of 
X-ray? scattered from crystals containing dis­
locat~on str~ctures.of the 2n~ kind are analy­
zed. These d~slocat~ons contr~bute mainly to 
the azimuthal direction (dislocation walls of 
blocks and fragmentsl excess concentration of 
straightline dislocations and dislocation 
walls of one sign; dislocations of some kind 
and so on). The possibilities are discussed to 
study the parameters of nonuniform distribu­
tion of various dislocation structures by the 
X-ray method. Experimental works are conside­
red wh~re peculiarities in the intensity dis­
tribut~on of X-ray reflexes are connected with 
the parameters of different dislocation struc­
tures. Applicability of various X-ray methods 
for the experimental evaluation of the para­
m~ters that characterize the type of disloca­
t~on structures and their spacial distribution 
is treated. It is shown that the obtained 
the?retical results may serve as a physical 
bas~s for the X-ray study of dislocation struc 
tures in deformed crystals. This requires: 
1) Investigation of the intensity distribution 
pattern with the aid of two methods which make 
it possible to define contributions to radial 
and azimuthal distribution (e.g.by S -29 scan­
ning ~nd ~-s?anning with narrow slit), From 
the d~str~but~on curve shape the dislocation 
st~cture type may be found and the parameters 
est~mated. 2)~ea~urement of specially selected 
reflexes to d~st~nguish between different dis­
locati?n struc~res of the same type and to 
determ~ne quant~tavely t~eir parameters. 
3)The s~dy of reflex~on system according to 
the opt~mum scheme ~h~ch follows from analysis 
of part~cular equat~ons deduced for the dislo­
cation structures that had been found at the 
stage (2). 

11.9-1 THE ACCURATE HEASUREHENT OF ELASTIC BRAGG 

SCATTERING USING RESONANT GAHHA RAYS. By 
D.A. O'Connor, Physics Department, University of 
Birmingham, England. 

The Rayleigh scattering of l4.4keV radiation from 
the FE57 Hossbauer source has been used for some time 
to distinguish between the elastic and inelastic 
scattering at Bragg diffraction peaks (O'Connor and 
Butt, Physics Letters (1963), 1, 233). In this method 
it is usually assumed that the-source has a uniform 
recoilless fraction and that a resonant absorber 
interposed in the scattered beam is uniform and absorbs 
a constant fraction of the resonant radiation. Using 
a double-absorber method, with absorbers in the incident 
and scattered beams, such assumptions are not necessary. 
The measurement of the recoilless fraction of the 
source is independent directly of the absorber 
parameters and the recoilless fraction for the crystal 
so obtained depends only weakly on the resonant 
absorption by the absorber, particularly if it is 
'black'. A critical reappraisal of the method has 
been undertaken using strong reflections from 
aluminium and ~ithium fluoride crystals. In typical 
geometry rotat~on of the crystal effectively scanS 
across the source. It is found that the recoilless 
fraction can vary by 5% across the width of a cobalt-57 
in rhodium source. It is also found that a resonant 
absorber can show variations of a few percent in its 
absorption of both resonant and non-resonant radiation 
7cro:s.its ~idth, presu~bly due t~ the inherent 
gra~n~ness of the enr~ched mater~al. In spite of 

these variations it is still possible to measure the 
re~oilless fraction of the crystal to better than 1% 
uS1.ng the double absorber method. Heasurements of the 
inelastically scattered radiation are subject to much 
larger error since the inelastic fraction is obtained 
by difference between total and elastic, and for a 
predominantly elastic reflection the error in the 
inelastic scattering can easily approach 50%. It is 
suggested that some of the 'structure' apparently 
seen in the inelastic scattering under the Bragg peak 
may be due to systematic errors made in the assumption 
of uniformity for the source and absorbers. 


