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Identifying the Role of Multielectron Excitations in Rydberg
State Dissociation of Oxygen with Ultrafast Photoelectron Spectroscopy'
ALEXANDER PLUNKETT, ARVINDER SANDHU, University of Arizona — We
investigated the fragmentation dynamics of highly excited states of molecular oxy-
gen using femtosecond transient photoelectron spectroscopy. An XUV pump popu-
lates neutral Rydberg states converging to the ¢ 4%, state and a delayed IR probe
serves to photoionize the Rydberg wavepacket, producing low energy electrons. We
obtained transient photoelectron spectra by subtracting the XUV+IR and XUV
alone photoionization data at various time delays and thereby studied the compet-
ing mechanisms of molecular autoionization and ultrafast dissociation. We observed
the formation of 4p excited atomic oxygen fragment, which is not an expected dis-
sociation product of the (¢ *¥; Jnlog Rydberg series. We show that this fragment
results from previously unexplored (4Hg)4p repulsive state and, contrary to expec-
tations, this multielectron excitation pathway presents a substantial cross section.
Our study demonstrates that two-color time-resolved photoelectron spectroscopy is
an excellent tool to study the fragmentation dynamics of such states, which are not
easily probed by other means due to their repulsive nature.
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