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Mixtures of nitric acid hydrates and water ice are important constituents of solid Cirrus
cloud particles. Due to the phase diagram only hexagonal ice and nitric acid trihydrate
should have a reasonable thermodynamic stability and are commonly observed. How-
ever, a number of metastable modifications might also exist: NAD,α-NAT, and cubic
ice. The persistence of these metastable compounds remains uncertain and has not
been proofed yet.

In the laboratory we have developed a model procedure in order to prepare and inves-
tigate all hydrates and ice mixtures. The investigation methods are X-ray diffraction
[1, 2], FTIR spectroscopy [3], Raman spectroscopy [4, 5] and Environmental SEM
[6, 7]. Only recently, we have also applied Inelastic Neutron Scattering. The aim was
to verify the phase composition by diffraction and to collect the spectroscopic data,
which are needed for interpretation of field measurements and aerosol chamber exper-
iments. Here, the morphology of the particles has to be considered, since it can have
an important impact on the respective extinction spectra.
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