New Measurements and Theory
of Mass Independent Isotope
Effects and Relation to Archean,
Atmosphere and Solar System
Origin Using Quantum Dynamics
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2025 The measurement of stable isotopes in natural phenomena dates
back to 1947 when an equilibrium isotope exchange model of

06 / 23 iIsotopes was developed by Urey and the stable isotope ratio mass
Monday £ #i— spectrometer was developed by Nier. Since then, the applications
have been extensive. A new class of isotope effects not reliant upon

10:30-12:00 mass were discovered and explored by Thiemens and include
photochemistry effects in the atmosphere, origin of the solar system,

j@;—"_;‘.\ Q and, using sulfur isotopes many groups have developed
- o understanding of the origin and evolution of life. A limit in our

PRAIEI08 I = ability to model these systems at high resolution is that we do not

know the isotope fractionation of photodissociation as a function of
energy. The effects are in the UV range, and it is impossible to
measure across the spectrum because one needs a synchrotron, and
it requires a day for a single measurement. What is needed is a
theory that allows one to calculate these effects. In this talk, new
applications of quantum effects that have never been included
before are discussed and the theory and measurements are shown.
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