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This is quite a paradox that a century after introduction of the spherical Independent Atom Model (IAM, 1914
[1]), 99.7% of all ca. 1.5mln known crystal structures, including almost all structures of minerals, have been
refined using IAM which suffers from severe methodological deficiencies. Far better results can be obtained
when new approaches of quantum crystallography ustilising aspherical atomic factors are applied.

A short beam wavelength (0.4A) and a special type of Diamond Anvil Cell (DAC) with large opening angle
allow us to collect data with extremaly high resolution and 100% completeness up to as high resolution as ca.
04A.

We will present details of aspherical Hansen-Coppens pseudoatom refinement of electron density which we
applied in multipole modeling [2] of electron density in crystals of minerals including minerals under pressure.
We have successfully refined quantitative experimental electron densities for crystals of several minerals such
as fluorite, grossular and hsianghualite and others. We will present the most interesting results such as onset
of F-°F interactions (charge-shift bonding) in fluorite [3] and flow of charge among ions in the structure
of hsianghualite, Ca3Li2(Be3Si3012)F2, under pressure. Up to our best knowledge, these are the very first
successful experimental determinations of quantitative charge density distributions in mineral crystals under
high pressure. They allow for quantitative characterisation of electron density in crystals of minerals including
studies of changes of electron density under pressure.

Such studies open a new field of mineralogical subatomic investigations (at the level of changes of electron
density properties) of different mineralogical processes in the Earth mantle by simulating them in DAC in
laboratory conditions.
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