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Radiation-induced transformations (induced by UV light or ionizing radiation) of matrixisolated intermolecular complexes reveals an interesting direction of low-temperature
chemistry and spectroscopy studies. Photolysis or radiolysis of complexes of stable molecules
in matrices may yield stabilized radical-molecule complexes, that are not easy to prepare and
characterize via different experimental approaches. Experimental spectroscopy of radicalmolecule complexes brings new challenges for computational chemistry.1 Reactivity of some
radical-molecule complexes is crucial for atmospheric chemistry and astrochemistry and can
be investigated in low-temperature noble gas matrices. For example, the matrix-isolated
OH···CO complex (prepared by photolysis or radiolysis of the H2O···CO complex) can be
converted into the HOCO radical at temperatures below 35 K,2,3 while further annealing
activates the H + HOCO → HCOOH reaction.4 Thus, radiation-induced transformations of
intermolecular complexes in low-temperature matrices may involve the ‘cold’ synthesis of
organic molecules. This provides the ‘single-molecule’ approach in the experimental model
studies devoted to the chemical evolution of matter in cold space areas.5 Numerous studies have
showed the applicability and advantages of this approach in the field of laboratory
astrochemistry.5–7 As was shown in our recent study,8 radiolysis of matrix-isolated
intermolecular complexes can be also used as non-trivial synthetic strategy to prepare the
elusive organic radical cations for its further spectroscopic and photochemical investigation.
Thus, this experimental approach can be used in the studies devoted to the physical organic
chemistry. To sum up, the studies of radiation-induced transformations of matrix-isolated
intermolecular complexes bring new valuable information, which might be of interest and
importance in many research fields, such as chemistry and spectroscopy of highly-reactive
species, astrochemistry (a.k.a. molecular astrophysics), physical organic chemistry, as well as
fundamental photo- and radiation chemistry.
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