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Studies of the crystallization process have
been made by us by means of x-ray synchrotron
radiation 4nd the energy dispersive method,
which enable the recording of a full dif-
fraction pattern in a relatively short time.
The amorphous to crystalline transition were
investigated in FeyxSigoB1g (69<x<83). We used
the white spectrum of the synchrotron radi-~
ation at DORIS (Hasylab) in the energy range
up to 50 keV which for the scattering angle
21 corresponds to 11 A-1. The crystallization
was followed either by heating the sample
stepwise from 20°C to 1000°C or by repeatedly
recording the diffraction patterns obtained
from a sample while annealing at a fixed
temperature close to the crystallization
temperature. Several time series of iso-
thermal patterns have been obtained and used
to study the kinetics of the crystallization.
The crystallization of ¢-Fe in Feg3Si7B1g at
3509 is nearly complete after 700 minutes.
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In this talk, applications of synchrotron radiation and

anomalous x-ray scattering to the determination of " Small angle X-ray diffraction patterns
short-range atomic coordinations in polyatomic of single osteons have been recorded using
amorphous materials will be discussed. The advantages synchrotron radiation at EMBL c¢/o Desy,
and limitations of differential anomalous scattering Hamburg. The first six meridional reflections
(DAS) techniques will be reviewed. It will be shown corresponding to the collagen axial
that the DAS technique provides information which is periodicity have been measured, whereas using
not obtainable in any other way and vastly increases X-ray conventional sources the Tfirst three
our ability to determine the coordinations of specific refiections could be recorded only for the
elements in amorphous materials, particularly when most ordered samples.

combined with EXAFS analysis. The degree of success we The intensity distribution of the
have achieved 1in obtaining valid partial distribution meridional reflections is in agreement with
functions will be described. a model in which inorganic TBblocks at the
* level, of the main band of collagen fibrils
Supported 1in part by the NSF through the Stanford are arranged with the same axial periocdicty
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through the Stanford Synchrotron Radiation Laboratory. The intensity distribution of the

meridional reflections is different from that
of the mnative collagen fibers. However, the
appearance of the strong first and third
reflections indicates that the projected
electron density 1is =a step-function. The
falling off of the intensity can be ascribed
to the height of the step, representing the
inorganic Dblocks at the 1level of the main
barnd of collagen fibrils and much greater of
any other possible density fluctuation.



