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16.3-3 IMAGE PROCESSING OF DIFFRACTION PATTERNS
INVOLVING SHARP AND/OR DIFFUSE SCATTERING. By

H.J. Milledge, M.J. Mendelssonn and P&, Woods,
Crystallography Unit, Department of Geological
Sciences, University College London, Gower Street,
London WC1E BBT, U, XK.

TV images of diffraction maxima may be oblained either
in real time, using a low-light TV camera and a
suitable fluorescent screen, or by accumulating a
number of frames (say 50) in a frame store, in which
case a less noisy image is obtained. (Milledge H.J.,
Rood A.F.,Nave E. & Woods P.A. IUCr XI (Warsaw) 14:1-2)
These images approach the clarity of that obtainable on
X-ray films, from which computer-controlled
densitometry now enables high-quality intensities to be
obtained provided that suitable software is available
to process the raw data.
Such  raw data consists of grey-ievel values for
contiguous arsas of, say, 50 u x 50 u, which is exactly
analagous 1o information contained in the individual
pixels handled by image processing systems, for which
increasing amounts of sophisticated software are
becoming available.
This poster compares the results obtainable using &
Sight Systems YIP (Video interface peripheral}) [512 =z
512 pixels each having 84 grey levels, and currently
available softwarel} from:-
&) Real-time Tow-light TV images.
5) The corresponding accumulated framestors images.
c) SCANDIG densitometer transmission & absorption data
transferred directly to the VIP via a BBC micro.
d}) TY images read directly inte the VIP from X-ray
films and prints.

18.4-1 IMPACT QF THE CDROM ON THE USE QF THE
POWDER DIFFRACTION FILE. By R. Jenkins, M. Hojomany
and R. Anderson, International Centre for Diffraction
Pata, U.S5.A.

The Powder Diffraction File (PCGF) is & collection of
approximately 46,000 single phase x-rvay powder patgterns,
waintained and distributed by the JCPDS-International
Centre for Diffraction Data. Over the past 10 yeavrs
there has been increasing use of the PDF in computer
readabie form, but the limited amcunt of available disk
space an most commercial powder diffractometer systenms
(typically 5-10 Mbytes) has limited use to a small
subset of the total POF. The current size of the PDF
is arpund 1310 Mbrvtes and, until now, only lists of 4/I
values have been used.

The recent availability of low cost Compact Disk Read
Only Memory {CORGHM) systems seems to offer an attractive
alrernative to conventional disk media, We have
recently Installed the PDF, plus the Crystal Data Fije
(CDE}, on a 51200 COROM system, baving a taotal available
storage of 550 Mbytes. The CDROM system is attached 1o
an IBM XT personal compuier with 640K bytes of memory.
While seek times are relatively slow--typically 0.5
seconds are required to traverse the complete PDE by

use of search indices located on an associated firm
disk--search strategies based on POF numbers,

chemistry, strongest d, stc., operate at a spead

causing no great inconvenience to the user.

This paper briefly describes this system and our
experiences to date, and looks at the likely impact
that this produst will have on the powder diffraction
community.

16.5-1 X-RAY DIFFRACTICMETRY OF LOW-MASS SAMPLES
By L.5. Zevin and I.M. Zevin, Materiale Engineering
Department and Institutes for Appilfed Research, EBen-
Gurion University of the Negev, Beer-Sheva, Israel,

The need feor X-ray diffractometry of low-mass samples
often arises in modern technology and research. Appli-
cations include thin films in microelectronic devices,
zirborne dust collected on membrane filters, separated
micrograins, includions in rocks and ceramics, samples
in forensic aralysis, etc. In this study we try to de-
velop a general approach to the diffractometry of low-
mass samples of two types: a. powder samples; b. thin
films. The intensity diffracted by a low-mass sample
with negligible absorption may be expressed as

Ii=lw g/ (B/2U*) where Iw = intensity diffracted by a
bulk sample, B = cross section of the primary beam,

L* = mass absorption coefficient and ¢ = mass of the
sample. The detection limit is determined by fluctua-
ticns of the background created mainly by the irradiated
volume of the sample support, Minimizing of this volume
by proper collimation and optimal spreading of the
powder sample may decrease the detection limit to at
least 0.1 pg. The optimal sprading of the sample is
expressed as 5 = 10 Y*/sin B, The performance cof See-
man-Bohiin and Bragg-Bretano diffractometers with thin-
£ilm samples are compared on the basis of egual instru-
mental aberrations. It appears that, for flat specimens,
the S-B arrangement has only a marginal advantage in the
intensity and that both types of diffractomzter may be
successfully employed far charaeterization of thin films.
Numerous examples of low-mass diffractometry are givan.
These include samples of calcite, guartz and alumina,
separated grains of phosphate rock, drug polymorphs,
thin films of silicides and nitrides of transition
metals.

16.5-2 HIGH RESOLUTIQN X-RAY POWDER DIFFRACTOMETER.
By M. Antee and P. Suorttl, Department of Physics,
Universlty of Helsinki, Finland.

A high reselution wversicn of a conventional Bragg-
Brentanc diffractometer is bullt., The take—cff angle of
radiatien 1is 3", so that the projected width of the
source is 50 am. A quartz (10.1) primary Dbeam
moncchromater of Gthe Jonansson type is used for CukKe
radiatioen; the radius of the focussing clrcle is 250 mm.
A narrow slit {20¢ zm) Is placed at the focus of the

monochromator. The aperture before the sample is % &
mrad f{equatoriall and + 3¢ mrad f{axiall). The sample is
spun about Uthe surface normal. The receiving slit is

0.t mm or 0.5 mm (8.8 mrad or 0.3 mrad) wide in mast
measurements, and the axial divergence of the diffracted
bsam ts % 60 mrad. Beam tunnels are used between the
monochromator and the sgsample as Well as between the
sample and the recelving slit. A NaIi{f1l) sgcintillation
detector with a pulse height discriminator 1s used, and
the measurement is controlled by a micro-computer, High
angle reflections show ne trace of the CuKe, component

The reseclutlion, as measured from an annealed Ni sample,
is 6.075° (PWHM) at 20 = 457, o.p85 at 76', 0.895° at
93", anmd 0.20° at 145°. The walues measured from the
same sample with a synchrotron radiation instrument are

0p.64" at 45° and 0.08° ar 767, The background is mostly
due to the detector noise and inelastic scattering from
the sample. The pea¥ of the strongest reflection with

the 0.05 mm slit is 248 cpg and the background less than
0.5 c¢ps, when the tube ratings are 35 ¥V and 14 mi. The
performance of the instrument was tested with good
resulits by a measurement on the room-temperature phase of
NaTaO,, Wwhere the average density of reflections is 3 per
1 degree of 20.

The Iintensity is Increased by a factor of 5 when the
®x-ray tube is replaced by an 1.5 kW tube, where the
projected width of the source 13 only 20 sxm.



