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Abstract

Radioactive molecules offer the possibility of improved precision in tests of fundamental
symmetries and searches for variations of the fundamental constants. We recently
identified novel contributions of hadronic sources of CP violation to the electric dipole
moments (EDMs) of paramagnetic molecules [1]. These two-photon exchange processes
between electrons and the nucleus avoid the Schiff screening theorem and arise even in
the absence of nuclear spin, meaning that they are coherently enhanced by the large
number of nucleons and manifest themselves across the full range of molecular species.
Using existing data from EDM measurements with radioactive ThO, we have derived
novel independent constraints on a range of hadronic CP violation parameters [1].
Molecules may also be used to probe apparent variations of the fundamental constants.
In [2], | have pointed out novel effects of (quasi-)non-transient variations of the
fundamental constants in models of topological defects and using existing data (including
from atomic and molecular spectroscopy) | have derived novel bounds on models of
topological domain walls that significantly improve over previous limits from searches
for different types of signatures in these models. Further improvement in sensitivity may
be achieved by taking advantage of greatly enhanced sensitivity coefficients of certain
molecular transitions to variations of one or more fundamental constants, which are much
more common than in atoms due to the much richer energy level structure in molecules.
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