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ll.l-13 OPTICAL PROCESSING OF X-RAY TOPOGRAPHS. By 
V.V. Aristov, G.A. Bashkina, L.V. DoroztL~na, A.I. Erko, 
Institute of Solid State Physics, Academy of Sciences of 
the USSR, Chernogolovka, Moscow District, 142432, USSR. 

The paper describes the results of the processing of X
ray topographs in the scheme of optical coherent fil
tering. For the images of Si perfect crystals obtained 
in the symmetrical Laue-case the resolution was Lmproved 
by an order of magnitude and the sensitivity to the 
structure defects of the crystals was enhanced. Ccrnputer 
simulation of the process of filtering made it possible 
to relate the permissible sensitivity of the method to 
the size of the structure defect. 

lU-14 ON THE CHPl'TNEL ORIGIN IN THE CRYSTALS. 
By E. Scandale, Istituto di Mineralogia e Petro
grafia, Universita di Bari, Italy and A. Zarka, 
Laboratoire de Mineralogie-Cristallographie, 
Universi te P. et r!i. Curie, Paris VI, Frcmce. 

Although cha.llliels are often obser'led in 
crystals, their formation mechru""'1ism is not 
well tmderstood. In the present vvork, several 
natural and s;ynthetic crystals vvere studied by 
X-ray topography &'ld in the optical microscope 
using polarized light. The resu.l ts suggest no 
single explanation for the origin of cha:.nnels, 
but some of these defects appear to have, in 
different crystals, dislocation-like features 
(i.e. configuration, topographic contrast). A 
good correlation was established between the 
optical contrast and the topographic contrast 
of the heavily strained region around these 
defects. Computer simulations of the diffraction 
contrast of dislocation bcmdles are actually 
in progress to match the optical a:.r1d topogra
phic observations. 

11.1-15 SYNCHROTRON RADIATION TOPOGRAPHY OF CUBIC 
(100)Co-(Swt%)Fe BINARY ALLOY. 
By J.D. Stephenson, Freie Un.Berlin and Pritz-Haber Inst. 
der Hax Planck Gesellschaft,Dahlem, Berlin. 

Polychromatic synchrotron radiation (DORIS,Hamburg) is 
used in Bragg reflection topography to observe magnetic 
stripe domain structure in the binary ferromagnetic 
alloy Co-(Bwt~Fe when subjected to [1001-compression and 
a variable [100] -mdgnetic field. Dif!erent domain 
structure is observed in simultaneous 511 - and 82~ -
reflections and possibly can be explained by primary 
extinction contrast. 
Previous assumptions presumed that the optimum domain 
contrast was· produced by interbranch scattering from Y
junctions formed bet•"een 90° and 180° Bloch walls, sit
uated at depths corresponding to i) the first pendellti
sung minimum in the Laue transmission case and ii) the 
.first pendellosung maximum for the Bragg back reflection 
case. Primary extinction contrast theory is shown to be 
capable of explaining the light grey- dark grey contrast 
sometimes observed between alternate stripe domains in 
X-ray topographs (Stephenson,phys. stat. sol. (a) 64 , 
1:xx, (1981) and to give an approximate depth of the Y
junctions beloi:I the surface of the crystal. 
Calculations indicate that the depths of Y-junctions in 
the case of co-(s·wt~e are within 0-6 pm for those 
producing dark grey contrast and within 10 to 12 pm 
for those producing light grez contrast. 
Similar experiments on Fe-Q;,·:tysi crystals indicated 
that the Y-junction depths ·v.rere approximately 9 to 12 
pm below the surface (Stephenson,Tuomi and Kelha, phys. 
stat. sol.(a),_~,191 (1980) which were of the same 
order of magnitude (5 pm) directly observed in iron 
single crystal \Vhiskers by Chikaura et al,J. Phys. Soc. 
Japan,35,404 (1973). 

11.1-16 STUDY OF PERFECTION OF FLUX GRO\VJ.if 
oHl20"'I SINGLE CRYSTALS BY TR..\NS!'IISSION X-RAY 
DIFFRACTIOn TOPOGRAPHY, By Krishan Lal and 
Vijay Kumar, National Physical Laboratory, 
Hillside Road, New Delhi -110012, INDIA. 
~·Al2 o3 crystals have been grown by a number of 
techniques like Vernueil method, Czochralski 
method, chemical vapour deposition (CVD) method 
and flux method. 'lfe had undertaken a compara
tive study of perfection of o<--A12o

3 
single 

crystals grown by different methods (Lal and 
Kumar, J. Electrochem. Soc. 1£2, 2079 (1978); 
Lal, Kumar and Verma, Indian J. Phys. ~ 78 
(1979)). In the present paper results of 
study of perfection of flux grown crystals are 
described. The specimen used in this investi
gation have their larger faces parallel to the 
basal plane (0001). Almost all the crystals 
investigated were free of grain boundaries and 
low angle boundaries. However, these gave 
fairly broad diffraction curves even though 
the peaks due to K~ and Ka characteristic 
radiation were resolved. I~ shows that the 
general degree of perfection of these crystals 
is good. As reported earlier, the Czochral
ski grown material has low angle boundaries. 
CVD grown crystals on the other hand showed 
much higher degree of perfection than the 
present specimen. Growth features produced 
contrasts in the topographs of all the flux 
grown crystals. Some of these crystals had a 
fairly low dislocation density and dislocat
ions could be resolved conveniently. Fig.1 
shows a typical projection topograph of one 
such crystal. Dislocation lines observed pa
rallel to < 211 0) were found to be edge type 
dislocations by performing the usual topo-
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graphic contrast analysis. 

In some crystals inclusion like features were 
observed in the topographs. These are app
arently inclusions of the flux materials. 

Fig.1: A typical pro
jection topograph of 
a flux growno<-ll203 single crystal recor
ded with Mo~, radia
tion and [211 0) di
ffraction vector. 

The authors are grateful to Dr. B.M. Wanklyn 
for supplying the specimen used in this 
investigation. 

11.2-01 DEFECT STRUCTUP3 ANALYSIS OF POLYCRYSTALLINE 

HATERIALS BY COI,lPUTER CONTROLLED DOUBLE CRYSTAL DIFFRl\C

TOMETER AND POSITION SENSITIVE DETECTOR. By l'i. Nayo, 

R. Yazici, T. Takemoto, and s. Weissmann, College of 
Engineering, Rutgers University, Piscataway, NJ, USA. 

Lattice defects of grains in st.ainless steel, aluminum 
and ·titanium alloys induced by fatiguer stress corrosion 
and corrosion fatigue were analyzed by rocking curve 
measur21uents. The v:ork represents an extension of the 
x~ray double crystal diffractometer method using a 
photographic film to record the grain reflections 
(l,leissmann, S., J. AppL Phys. (1956) 27, 389). By uti
lizing a position-sensitive detector with interactive 
computer controls, the tedious and limiting task of data 
acquisition and analysis \·las greatly simplified. The 
specimen is irradiated >.vi th crystal-monochromated radi
ation and the n~~erous microscopic spots emanating from 
the reflecting grains are recorded separately by the 
position sensitive detector and its associated multi
channel analyzer at each incr~~ent of specimen rotation. 
An on-line mini-computer simultaneously collects these 
data and applies the necessary corrections. This pro
cess is then automatically repeated through the full 
rocking curve range. The computer carries out the 
rocking curve analysis of the individual grain reflec
tions as -:vell as that of the entire reflecting grain 
population. The ~C-ray studies shotved that the surface 
layer work-hardened much more rapidly than the bulk of 
the specimens. By analyzing the build-up of the excess 
dislocation density both in the surface layer and in 
the bulk, employing )(-radiation of different penetration 
capability, the accrued prefracture damage could be 
determined and the onset of catastrophic failure pre
dicted. 

11.2-02 THE DEFECTS IN SYNTHETIC QUARTZ. Mai 

Zhenhong, Cui Shufan and Ge Peiwen, Institute 

of Physics, Chinese Academy of Sciences, Beijing, 
China. 

The grown-in defects in synthetic quartz crys

tals grown from Z-cut seed plates were surveyed 

by X-ray topography and ion probe method. Be
sides usual dislocations and growth striations 

it has also been found some rare fault ~urfaces 

which have not been reported before. They app

eared at the later stage of the growth and were 

situated in the grain boundaries along 11~0 

or 0110. The results of the ion probe experi

ments revealed that the concentration of impu

rities was much higher in the regions of fault 

surfaces than that in the matrix material. The 

configuration, the fault vector and the forma

tion was suggested. A model of their formation 

was suggested theoretically and agreed well 

with the experiments. 

11.2-03 X-RAY STUDY OF NEAR-SURFACE STRAIN IN 
IMPLANTED SILICON. By B. C. Larson, J. F. Barhorst, 
and S. S. Goldenberg,+ Solid State Division, Oak Ridge 
National Laboratory,* Oak Ridge, TN 37830. 

The magnitude and depth dependence of near surface 
strain in boron implanted (2 x 1015 and 1 x 1016 B cm-2; 
35 keV) silicon have been studied using 400 Bragg 
reflection profiles and CuKa x-rays. Bragg profile 
measurements were made on as-implanted silicon, 
implanted and laser annealed silicon, and implanted 
silicon after 650-900°C thermal annealing. The 
measurements were analyzed in terms of lattice strain 
using the dynamical theory of diffraction·for one
dimensionally strained crystals where an iterative pro
cedure was used to obtain strain profiles that would 
simulate the Bragg scattering data. Debye-VIaller fac
tor effects were included in the analysis and thermal 
diffuse scattering corrections were made on the 
measured data. Positive strain distributions were 
found for the as-implanted crystals and either negative 
strains or combinations of positive and negative 
strains 11ere found for the laser and thermally annealed 
cases. These results will be discussed in connection 
with transmission electron microscopy observations of 
defects and defect microstructure associated with sili
con under these conditions. 

+oRAU Undergraduate Research Trainee from University of 
North Carolina, Chapel Hill, North Carolina. 

*Operated by Union Carbide Corpor~tion under contract 
Vl-7405-eng-26 with the u.s. Department of Energy. 


