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12.1-0 l NUHERICP....L EVALUATION OF INTENSITY ABERR<l.TIONSo 

By ~0 ~, Konnert and P~ D1 Antonio, Laboratory for the 
Structure of Batter, Naval Research Laboratory, VJashington, 
Do Co 20375, UoS.A. 

It is importan·t in the collection and interpretation of 
diffraction data to evaluate the aberrations affecting the 
position, shape and intensity of details in the diffraction 
pattern~ a~ong contributing factors are: source size and 
shape; incident bearr. collimationt size, shape, position 
and absorptivity of s~~ple; diffracted beam collimationi 
monochrornater (i£ any) efficiency, and angle set tin·~ 
errorso For many experimental arrangements, it is not 
possible to eA~ress analytically the cw~ulative effects of 
these factors. However, modern computers permit the numer­
ical evaluation of aberra-
tions for arbitrary source, 
collimat.ion and detector 
configurations" We have 
found useful a computer 
progr21-n tha·t calculates 
for a set of experimental 
conditions the "profiles 11 

that indicate the shape, 
position and intensity 
of curves that, for per­
fect resolution, would 
be delta functionsc The 
first figure illustra­
tes the method by which 
these profiles are cal­
culated. The profile 
illustrated derives 
from a single giffraction 
cone of 28 = l deter­
mined by a single point 
on the source, a single 
point in the sruuple, and 
a detector slit. As an 
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insert in this figure, the_ geometry in the detector slit 
plane is· also illustratedo The approximate circle repre­
sEnts D1e intersection of the diffraction cone with this 
planeo The detector slit may be thought of as sweeping 
from the center of the cone to the right as the detector 
ranges from 26 = 0° to 1°" In this example, a monochro­
rnater is not present, and the observed intensity is 
proportional to the fraction of the cone passing through 
the detector slit. At 0.56°, the intensity rises 
abruptly as the 2nd port~on of the cone also passes 
through the slit. At -1 , a long cone length passes 
through the slit resulting in the sharp peak, Complete 
profiles may be computed by considering the many dif­
fraction cones arising from finite source and sample sizec 
While the simple geometry represented here may be express­
ed analytically, incident beams and diffraction cones may 
be evaluated numerically for the passage through any 
collimation system. The second figure illustrates repre­
sentative profiles for slit (Kratky c~~era) and approxi­
mate pinhole geometries. These low angle profiles have 
been chosen for illustrative purposes because of the 
large associated aberrationso Higher angle data will 
generally be affected 
by smaller aberrationsp 
Recognition of such small 
aberrations, however, may 
be quite important when 
carrying out analyses 
such as profile refine­
ments. ~~errations 

associated with several 
experimental geometries 
will be illustrated 
along with details of 
the numerical evaluations 
of the profileso 
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12.1-02 AN AUTOMATED POWDER DIFFRACTION DATA 

REDUCTION PROGRAM FOR LARGE THROUGHPUTo By Q..:_ 
R. Fischer and W. T. Kane, Corning Glass Works, 
R&D Division, Corning, New York - 14830 

A fully automated X-ray powder diffraction sys­
tem at Corning Glass Works was specifically de­
signed for large throughput of 35 or more sam­
ples per day. The required operator time is 
drastically reduced because functions such as sam­
ple-log keeping, running of the diffractometer 
and sample changing, and the numbering and la­
beling of the patterns and individual peaks are 
performed by computer. The data reduction part 
of the system copes automatically and without 
operator interaction with a large variety of 
materials ranging from fully amorphous to high­
ly crystalline specimens. 

Several n __ ov,el approaches in the data reduction 
process were required to achieve the versatili­
ty needed. These include the filtering of the 
(fast) Fourier transform of the data set with 
an auto-adjusting digital filter, the approxi­
mation of the general background through the 
fitting of spline functions, and the automatic 
calculation of a variable threshold for peak 
acceptance based on a pseudo-standard deviation. 

The program is written in a high level language 
(FORTRAN), easily transportable, and executes 
rapidly even on moderate sized minicomputers. 
The output consists of a table of 28 (corr) d 
(corr), and I/I 1 and of a plot of the refined 
X-ray pattern with all peaks labeled with their 
corresponding d (carr) and observed relative 
intensities .. 

12.1-03 EXPERIMENTAL & CONPUTATIONAL TECHNIQUES 
FOR RECORDING & ANALYSii~G PHOTOGRAPHIC POWDER DATA. 
By M.J.Mendelssohn & H.J.Milledge (Crystallography 
Unit, Department of Geology) & D. Walley (Computer 
Science Department), University College London, 
Gower Street, London WC1E 6BT, England. 

During investigations designed to optimise the 
parameters involved whenfluorescent screens are used 
to register diffraction data, experiments are being 
made using radiation selected from the continuum 
(a situation which arises in both neutron and in 
synchrotron diffraction experiments). The tests 
involving powder samples are being carried out 
using a Stoe powder camera which permits both 
transmission and reflexion patterns to be recorded 
with monochromatised radiation. 

Since the efficiency of fluorescent screens 
increases very rapidly as the wavelength decreases, 
patterns produced with radiation of'"'-' 0.5 - O.?A 
(near the peak of the continuum) can appear to be 
considerabiy stronger than those obtainable with 
the Kc<. radiation from, for example, a Cu tube. 
Thus., if adequate resolution can be achieved, the 
continuum radiation may actually be preferable for 
some purposes, especially those involving real-time 
phenomena such as phase transitions, encapsulated 
snecimens where hard radiation can reduce effects 
d~e to absorption, or situations where anomalous 
dispersion effects may be maximised by the choice 
of ~ particular wavelength, as in the Laue case 
(Grenville-Wells & Lonsdale, Nature (1954)173 1145). 

In order to evaluate these non-standard data sets 
they are being compared with conventional powder 
patterns obtained from the same specimens and 
measured with the same computer-controlled 
scanning microdensitometer. 


