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Summary of scientific research
My main interest is in atomic and molecular spectroscopy. The Lamb shift on the ground states of
H and He atoms was determined for the first time. However, most of the work was in molecular
spectroscopy, that is, of the spectra of many diatomic and polyatomic molecules. Much effort was
spent on the determination of the structure of free radicals on the basis of their spectra. The most
important among these were CH2, CH3 and H3. The last named was discovered in 1979. It is a
radical that is stable only in the Rydberg states but unstable in its ground state.
Another of my interests was the study of forbidden transitions in diatomic and polyatomic
molecules. The first important result was the discovery in 1931 of what are now known as the
Herzberg bands of O2 in the near ultraviolet, which proved to be important for the production of
ozone in the upper atmosphere; they are also prominent in the light of the night sky. Another
forbidden transition is the infrared atmospheric oxygen bands which I assigned to a 1delta upper
state in accordance with the prediction of Mulliken. This state is now much discussed as an energy
carrier in chemistry, biology and medicine. Another series of studies dealt with the determination of
dissociation energies of diatomic molecules, especially O2, H2, N2, P2 and others. 



Early work on the structure of polyatomic molecules showed that the C-C single bond is shortened
when adjacent to a triple bond and it was followed by a great deal of further work on such
problems and is continuing in many other laboratories.
More recently I turned my attention more and more to the application of molecular spectroscopy in
astrophysics, that is, in planetary atmospheres, in comets, in stellar atmospheres and in the
interstellar medium. The first observation of the quadrupole spectrum of H2 led to the identification
of molecular hydrogen in the atmospheres of the outer planets and quite recently to the
identification of shock waves in the interstellar medium. The discovery of the CH+ ion and its
identification in interstellar space and the identification of the H2O+ ion in the tails of comets were
further interesting results of work in this field.

© Wed Mar 01 14:14:06 CET 2023 - The Pontifical Academy of Sciences

2


