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NMD Fractionation Estimated from SO Isotopologues Photolysis UV Spectra
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Understanding the mechanism of sulfur isotopic fractionation phenomena has been used for some time as tool to the un-
derstanding of reducing atmospheres. Sulfur Non-Mass Dependent (NMD) fractionation signals reported for the Archean and
Early Proterozoic (>2300 Ma) atmosphere where the photodissociation of sulfur bearing species play a significant role since
the concentration of oxygen is estimated to be 10-5 times present atmospheric levels and therefore ultraviolet light permeates
throughout the entire atmosphere, however the underlying mechanisms are not fully understood. In order to explain the NMD
signal preserved in the geological record other than SO2 photodissociation chemistry of sulfur compound should be taken into
account. In this study we consider isotopic fractionation during photodissociation of SO. Experimental studies are difficult since
SO is highly reactive and unstable under most experimental and atmospheric conditions. Consequently, theoretical studies are
suitable to evaluate its spectroscopic properties. We report ultraviolet absorption cross sections for 32,33,34,36SO isotopologues.
R-matrix theory was employed to compute absorption cross sections. Potential energy curves were calculated at multi-reference
correlation interaction (MRCI) method with augmented correlation consistent polarized valence sextuple-z (aug-cc-pV6Z) basis
set. The six lower-lying electronic states were explored. Because there are pseudo-crossings between electronic excited states,
non-adiabatic effect has been taken into account. Isotopic fractionation constants were theoretically estimated at difference tem-
peratures by assuming that the photolysis rates are proportional to the photoabsorption cross sections for each isotopologues. We
make the one box model of the atmospheric chemistry where obtained photolysis rates are utilized, and discuss the results of this
model.
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