©
2016 2018

Development of the Coulomb Explosion Method for Determination of Bond Lengths of
Highly-Symmetric Homonuclear Diatomic Species
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It is difficult to determine the bond lengths of the homonuclear diatomic
species because vibrational and rotational transitions are forbidden due to their high symmetry. In
order to determine the geometrical structures of such “ simple” chemical species, we apply the
Coulomb explosion method, in which we estimate bond lengths through measurements of difference of
the time-of-flight of the fragment ions resulting from Coulomb explosion of multiply charged species
by excitation with an ultrashort, high-intensity laser pulse. We have designed and constructed an
experimental apparatus, which is transportable to a facility with an ultrashort laser system.
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