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11.5-05 STOICHIOMETRIC VARIATIONS IN 
Hgl-x Cdx Te BY SELECTiv~ X-RAY ABSORPTION. 
By J. Nicolosi and J. Ladell, Philips Labs. 
Briarcliff l'lanor. New York 10510 U.S.A. 

An incident beam of monochromatic x-radiation 
is selectively absorbed or transmitted as a 
function of elemental composition mthe sample 
and then recorded on nuclear emulsion plates 
with a spatial resolution of 2 microns. 
For a specific wavelengthAn: Ln (I/I 0 ) may be 
expressed as P'·d L;<I(Z,A) ·r

2 
,where P' is the 

atomic density, z d =-thickness, ~is the ab
sorption cross section for Z at An' and r 2 is 
the percentage of z in the mixture. wnen the 
experiment is conducted for n unique wave
lengths, a set of n linear simultaneous equations 
is obtained which relate the intensity ratio at a 
given point to the composition. A solution for :12 
exists when then equations are linearly indepen
dent. 'I'his condition is satisfied by choosing the 
n unique wavelengths separated by the n-1 absorp
tion edges of the elements in the mixture. 
A three color image, generated directly from 
the nuclear plates, exhibits color as a function 
of atomic composition .. This novel method of 
characterizing composition vividly exhibits 
·the Te and Hg precipitation and the mixea 
crystal nature of the v1afer (see photo) . 
The experimental and color techniques as well 
as the methods of calculating the atomic 
ratios and associated errors will be discussed 
in detail. 

The color figure (above) 1vas generated from 
two nuclear emulsion images of the same 
sample with different wavelength radiations. 
Color (contrast) is exhibited because of 
selective absorption by Hg and Te. 

11.5-06 ?. GJE\-1 DIFFRACTION METHOD T.D LOCALIZE. 
IMPURITY ATOMS IN A ~RYSTAL LATTICE.>Lisandro 
P. Cardoso and S.Caticha-Ellis, Institute de 
Ffsica "Gleb Wataghin", Universidade Estadual 
de Campinas, CB 1170 - 13100 Campinas,SP,Brasil 

A new method to localize the doping atoms 
in a cryst~l lattice has been devised by mak
ing use of several advanced techniques of X
ray diffraction and calculus. The experimental 
technique includes the use of multiple dif-

.fraction where the primary reflection is 
forbidden by the space group as well as the 
preferential .excitation of the impurity atoms 
by anomalous dispersion. Since these impurity 
atoms cannot be distributed in accordance with 
the space group of the crystal one BxpE?Cts· some 
energy to appear in this place of the second
ary forbidden ref le c tio n s, especially of those 
where the coupling factor is high. The obvious 
advantage of the method over those where the 
measurements are made on Bragg peaks (e.g. 
Ouncan;Freeman & Johnston? in Anomalous Scat
tering,p.l63-173, Abrahams and RamasEs~an Eds. 
(1975]] lies in the enormous increase in the 
s.ignal-to-noise ratio3 since in ou-~ mt:thod 
the measur.ements are performed around posi
tions where the background is several orders 
of magnitude lower. 

In order to obtain the intensities dif
fracteJ in these forbidden places by the 
impurity atoms we had to extend the multiple 
scattering theory for mosaic crystals (Cati
cha-Ellis (1969] Acta Cryst.A 25,666]. This 
study \,-Jas made both for interstitial and for 
substitutional atoms which were supposed to 
be of just one class. Since the impurity con
trihtJtion to the intensity is very low~ the 
resul~ant signal is frequently nearly lost in 
the noise. In order to increase the detect
ability of the method use i$ made of the 
calculus of autocorrelation.Jand/or intercorre
lation~ which are applied after repeating 
periodically-many times the· step scanning mea
surements over a selected angular region. The 
fact that the position of the signal is known 
permits the use of this mathematical tech-
n i q u e f or a f u n c t i o n of k n o v.; n p e rio d an d 
sometimes the recovery of the shape of the 
peak. 

Actual measurements were done on a sample 
of rutile before and after do~ing it with Fe. 
No limits of detectability have so far been 
established for they depend obviously on the 
number of repetitions and on the time spent on 
each point. Typically, for data measured about 
one thousand times, the increase in the signa~ 
to-noise ratio is close to the theoretically 
expected one of about 30 decibels. 
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