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local order in the new phases is required to understand
what happens to the material. In the majority of the cases,
x-ray diffraction can provide such knowledge of the local
environment of the atoms. But in some cases the long
range order does not exist (amorphous material, glasses or
liquid) or is only an average of the local order. Therefore
more local investigations, like X-ray Absorption
Spectroscopy (XAS) are needed to follow the
modifications of the short range order. Moreover, in case
of dilute specie in a matrix, the local probes become
unique tools to determine the effect of the phase
transformation on the impurity.

After a short introduction to XAS and to high pressure
technology, I will summarize the limitations due to the
pressure set-up. Then I will illustrate the possibilities of
XAS with few examples:

- Coordination change in glasses (GeO,, Gej, SiO,)
under pressure

- Pressure induced phase transformation on perovskites
PbTiO;, BaTiO; [1] and KNbO; [2]. For the last two
samples, both XAS and diffuse scattering experiments
have been performed under high pressure in order to check
the relation between the off centre position of the Ti (Nb)
atoms with respect to the oxygen octahedron and the
observation of diffuse scattering lines in the diffraction
pattern. For the Ti perovskite, XAS demonstrate that Ti
atoms go to the centre of the oxygen octahedron, but at
pressures well above the tetragonal-cubic transition. In the
case of KNbO;, Nb atoms remain off centre in the whole
pressure range studied.

- Phase transformation on Zn; , Mn,O [3] for x =0.25 and
x=0.05. The effect of pressure on the Mn local
environment is determined by the evolution of the XAS
spectra. In particular the Mn is in substitution of Zn in
both low pressure (zinc blend) and high pressure (rocksalt)
phases and the local compressibility is identical to the bulk
one although the Mn-O distances differ from the Zn-O
ones. The transition is shown to be reversible for x=0.05
and irreversible for x=0.25.
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The life span of RNAs in the cell depends on the balance
between the rate with which they are synthesized and the
rate with which they are degraded. Degradation is fast in
the case of messenger RNAs (mRNAs) coding for gene
products that need to be active only transiently in the cell
(cell cycle regulators, transcription factors, circadian
regulators etc.), as well as in the case of aberrant mRNAs
that need to be rapidly destroyed before being translated
into aberrant proteins. Nonsense-mediated mRNA decay
(NMD) is a surveillance pathway that detects and degrades
mRNA with premature stop codons (PTCs). PTCs can
arise from alternative splicing, from defects in mRNA
processing, and are also present in an estimated 30% of
inherited genetic disorders. The talk will focus on our
current understanding of the molecular mechanisms of

NMD: how the PTC-containing mRNA is recognized, how
it is targeted for rapid degradation and how it is degraded.
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There has been a recent quiet but substantial revolution in
the applications of neutron diffraction in the area of
chemical crystallography and molecular materials; many
of these exploit the power of neutron diffraction in
determining accurately the hydrogen atom parameters in
materials. As a result of continuing instrument
development at the facilities, along with an appreciation of
the developing needs of the chemistry user community,

neutron chemical crystallography has responded in a

highly successful fashion to modern trends in structural

molecular science.

The relevant instrumentation developments include

improved single crystal facilities at ILL, Grenoble

(notably LADI, VIVALDI and the upgraded D19) and at

ISIS, UK (the wupgraded SXD), with further

instrumentation planned at both sources (notably at the

ISIS Second Target Station). Exciting developments in

single crystal neutron instrumentation for molecular

structure are also taking place at new high power neutron
sources in the US and Japan (for example the TOPAS
instrument at the 1 MW SNS at Oak Ridge) and the
possibilities of powder diffraction are also being explored.

Some of the areas recently advanced in neutron studies of

molecular materials include:

e studying structures on a shorter timescale, either to
examine a series of samples or to study a single sample
under a range of conditions;

e providing a rapid tool for defining the geometry of
hydrogen bonds, including weaker hydrogen bonded
interactions;

o studying smaller single crystals;

e studying materials under conditions of variable
temperature and variable pressure.
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