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are similar to the covalently-bonded MOFs, i.e. they can be
porous, interpenetrated etc.;

- reconstruction of strongly bound Mg(BH,), coordination
frameworks is kinetically hindered, giving rise to a
coexistence of various metastable polymorphs.

Structural evolution of ammonia borane NH,BH, manifests
itself in two phase transitions, below 293 K at ambient
pressure and above 1.1 GPa at room temperature, relating a
disordered /4mm structure to the ordered polymorphs with
Pmn2, and Cmc2  structures. The later has been solved from
diffraction data, positions of N and B atoms and orientation
of NH, and BH, groups were finally assigned with a help
of first principles DFT calculations. Group-theoretical
analysis identifies a single two-component order parameter,
combining ordering and atomic displacement mechanisms
and linking the orientationally disordered parent phase
I4mm with three ordered distorted structures. We propose
a generic phase diagram for NH,BH,, by mapping three
experimentally found and one predicted phases as a function
of temperature and pressure, along with the evolution of the
corresponding structural distortions. The role of N-H...H-B
dihydrogen bonds in the stability of NH,BH, polymorphs
is examined.
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Elastic properties of solids are among the most important
for solid Earth geophysics, engineering, and solid-state
physics. Elastic moduli can be determined from pressure-
volume relations (static or shock-wave compression),
from acoustic waves velocity measurements (ultrasonic
interferometry), or from dispersion curves of acoustic
phonon branches (neutron, x-ray or light inelastic
scattering). In the case of an ideal elastic solid the elastic
moduli determined using different techniques should
coincide within the experimental error (with the conversion
factor between isothermal and adiabatic moduli). However,
if any anelastic relaxation exists and the equilibrium strain
for a given stress is achieved only after certain finite time
interval, the effective elastic moduli measured by different
methods would systematically vary, depending on sampling
frequency. Anelasticity in a solid appears due to defects or
other crystal imperfections when the energy minimum is
achieved not only by varying the atomic geometry but also
by changes in the materials’ mesostructure (e.g. structure
with a characteristic length larger than the crystal unit cell

size).

We have chosen non-stoichiometric Fe O as a candidate
for a strongly anelastic material. Although Fe O has
been intensively studied for several decades, many of its
properties including elastic behaviour remain controversial
and not well understood. A combined single-crystal inelastic
x-ray scattering (IXS) and x-ray diffraction (XRD) study
of synthetic wiistite Fe , O at elevated pressure revealed
increasing the difference in the bulk modulus determined
from static (XRD) and dynamic (IXS) measurements upon
compression. We explain and quantitatively describe this
observation by anelastic relaxation in wiistite. The reanalysis
of previous results put some more evidence for relative good
coincidence for bulk moduli and systematic difference for
K’ between static and dynamic measurements.
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Since the discovery of a pressure induced isostructural
homothetic volume collapse (HVC) of silicon type I
clathrates[1,2], different models have attempted with limited
success to explain this remarkable transition which can be
associated with up to ~10% of atomic volume reduction.
Recently, different studies [3,4] point out to some form of
disorder in the silicon host framework associated to the
volume collapse in clathrates, which detail nature has not
been well characterized. The pressure induced isostructural
HVC in clathrates could be related to pressure induced
amorphization preserving the crystal topology recently
predicted in zeolites [5] making of the HVC a more general
behaviour in nanocage-like materials. We have combined
high pressure EXAFS at the Ba L3-edge in B_Si,, and
at the Ge k-edge in the B (Si, Ge ), mixed clathrates to
obtain a local image of the evolution of the host and guest
structures at the HVC transition and understand its physical
origin. The full set of obtained data allow us to present a
novel picture on the mechanism governing this notable
phase transition.
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