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parameters for the major 3d elements could only be found
from the SR data sets. While site—occupation parameters
obtained for the binary Cr-Fe ¢ crystal studied with SR
were more precise by a factor of 3 than those recovered
from conventional data, precisions of parameters for the
binary 1 crystal with x = 0.7t were not materially im-
proved. In both cases, differences between parameters
obtained from conventional and SR data were of marginal
significance.

This work has confirmed that the success of SR diffrac—
rion experiments using dispersion to differentiate scat-
tering cross sections depends on the precision with
which dispersion correction terms can be measured or
predicted. Results of analyses of SR data measured just
below the Cr K edge energy from the binary T crvstal .
with x = 0.7y show that reasonable agreement factors can
only be obtained if £'(Cr) is allowed to decrease in
magnitude with sin®/}. There is need for improved theo—
retical treatments and expanded experimental estimates
of dispersion terms for particular elements in particu-—
lar crystallographic enviromments.

Descriptions of local departures from average structures
should also be improved if SR tuned near absorption edge
energies is used to measure diffuse scattering from
crystals whose components have similar atomic numbers.
Methods will be presented that use variations in anoma-
lous dispersion terms at multiple wavelengths to separ-—
ate data sets into functions from which short-range
structural parameters of binary and ternary alloys can
be derived.

15. X—8 BAND STRUCTURE APPROACH TO THE X-RAY SPECTRA
OF METALS. By J.E. Miller, Institut fiir Festk®rperfor-
schung der Kernforschungsanlage Jiilich, D-5170 Jiilich,
West Germany.

A formalism to compute X-ray spectra due to core excita-
tions in metals using single-particle band structure
techniques is presented and illustrated with a calcula-
tion of the K and L absorption edges of transition and
rare~earth metals. The scheme is based on & new linear-
ized version of the augmented plane wave method specifi-
cally designed to cover large energy ranges (200 ev).

The main features of the spectra are interpreted in
terms of band structure and EXAFS concepts and the con-
nection between both forms of description is discussed.

The calculated spectra are compared with available ex—
perimental data: All the experimental features are re-
produced by the calculation. However, for the heavier
elements the actual placement of the features shows
discrepancies, which point to a limitation of the ground
state potentials for calculating high energy states.

UTILIZATION OF SYNCHROTRON RADIATION

15. X—9 X-RAY EXCITED OPTICAL LUMINESCENCE (XEOL)
POTENTIALITY AND LIMITATIONS FOR THE DETECTION OF
SITE SELECTIVE EXAFS SPECTRA
by
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The optical luminescence induced in various
materials by X-ray excitation has been used for many
years as a sensitive amalytical tool. This phenomenon
however deserves further attention from the spectroscopis

‘because

(i) the differences between UV or X-ray excited spectra
can be very useful in the assignment of weak tramsitions
in multiple site systems : e.g. in C-Y5043 doped with
Eu3+ cations, three lines assigned to transitioms occur-—
ring at the centrosymmetrical Eud* (C34) site are stron-
gly enhanced in the XEOL spectrum.

(ii) X-ray excitation spectra were veported to reproduce,
in few cases (e.g. CaFg, Zn0...) either positive or ne-
gative edges and EXAFS oscillations.

(iii) we have recently established that in the case of
mixtures of different species (e.g. Zn0 + Zn:porphyrin),
the X-ray absorption spectrum of one specific species
(i.e. Zn0) could be obtained by this method.

The XEQL and optical EXAFS/XANES spectra of
several inorganic or organometallic systems will be
presented. Time resolved XEOL spectra have also been
obtained, taking advantage of the pulsed structure of
the synchrotron radiation light. Finally a simple formu—
lation of the phenomenon predicting either positive or
negative edges will be developed and the requirements
for site selectivity discussed.

15. 11 A NEW INSTRUMENT FOR PROTEIN CRYSTALLO-
GRAPHY ON THE WIGGLER BEAM LINE AT THE SRS PROVIDING A
FOCUSSED, TUNABLE BEAM AT SHORT X~-RAY WAVELENGTHS. By
J R Helliwelll, M Papiz?, P R Moore! and A W Thompsont'.
SERC, Daresbury Laboratory, Daresbury, Warrington WA4
47D, Cheshire, England.

Department of Physics, University of Keele, Keele ST5
SBG, Staffordshire, England.

A new instrument has been constructed on the wiggler
beam line at the Daresbury Syachrotron Radiation Source
(SRS) . The wiggler provides much harder x—radiation
wavelengths than are available on an ordinary bending
magnet at the SRS; the critical wavelengths of the
emitted spectrum of radiation being 1A and 4A respec-
tively for the SRS operating at 2 GeV, Hence, the new
instrument provides shorter wavelengths than the first
protein crystallography workstation at the SRS which
has been routinely operational from 1981 (Helliwell et
al (1982) J.Phys.E. 15, 1363). The optimization of the
anomalous dispersion coefficlents £' and £" for those
elements with absorption edges with wavelengths 0.8A <
A % 3A is possible. The range 0.8 < A < 1.1A encom—
passes the L absorption edges of the heavy atoms which
are usually used as derivatives in protein crystallo-
graphy (eg Pt, Au, HE), We present details of the
spectral characteristics of the new wiggler magnet
source, the parameters of the x-ray optics, the remote
control alignment system and the computer configura-
tion. 1In addition, an electronic area detector diff-
ractometer (the FAST) has been supplied by Enraf-Nonius
whose performance has been successfully tested. The
diffractometer is capable of being mounted ‘on 1ts
side' to move the detector in a vertical plane on the
workstation to allow for the horizontal polarization of
the SRS bean. Data collected on the system at
Daresbury will be described.



