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CHEMISTRY UNDER THE ARROW 

Catalysis is perhaps the single most important process 
in all of chemistry, as it underlies nearly all of industrial 
chemistry and most of biology. Understanding the 
microscopic nature of catalysis is thus a key goal in 
physical chemistry. Catalysis relies on lowering the 
energy of transition states in chemical reactions, hence 
developing experimental and theoretical methodologies 
to characterize transition states is a problem of 
considerable fundamental interest. In this talk, 
examples of important catalytic reactions will be 
presented, followed by a discussion of experimental 
probes of transition states in chemical reactions. 

HIGH RESOLUTION PHOTOELECTRON 

SPECTROSCOPY OF NEGATIVE  IONS 

Photoelectron spectroscopy of mass-selected negative ions 
is a versatile technique that has been used to characterize 
free radicals, clusters, and transition states in bimolecular 
and unimolecular reactions. In our laboratory, we have 
implemented a high resolution variant of photoelectron 
spectroscopy, slow electron velocity-map imaging of 
cryogenically cooled anions ( cryo-SEVI) that yields spectra 
of polyatomic species with a resolution as high as 1-2 
cm-1, which is an improvement of approximately two 
orders of magnitude over conventional photoelectron 
spectroscopy. Several examples will be presented, and a 
new direction in which anions are pre-excited with an 
infrared laser will be discussed.

About Daniel Neumark 

Prof. Neumark and his research group carry out state-of-the-art experiments to probe fundamental problems in chemical physics. Much of his work uses 
photoelectron spectroscopy of negative ions in either the frequency and time-domain to probe the spectroscopy and dynamics of transient and reactive 
species. His research has yielded new insights into transition state spectroscopy, the electronic and vibrational spectroscopy of clusters, the photodissociation 
of reactive free radicals, hydrated electron dynamics in clusters and liquid jets, and the dynamics of atoms, molecules, and solids excited by attosecond soft x
ray pulses. 

Prof. Neumark received his Ph.D. in 1984 from the University of California, Berkeley, under the supervision of Yuan T. Lee. From 1984-86 he was a post
doctoral fellow at JILA, University of Colorado, Boulder, where he worked with Carl Lineberger. He returned to Berkeley in 1986 as an Assistant Professor 
and has been there ever since. Prof. Neumark was Chemical Sciences Division Director at Lawrence Berkeley National Laboratory from 2000-2010, and 
Chair of the Chemistry Department at Berkeley from 2010-2014. He is a Member of the National Academy of Sciences and a Fellow of the American 
Academy of Arts and Sciences, the American Chemical Society, the Royal Society of Chemistry, the American Physical Society, and the American Association 
for the Advancement of Science. He has received the Bomem-Michelsen Award, the Irving Langmuir Award in Chemical Physics, the William F. Meggers 
Award from the Optical Society of America, the Chemical Dynamics and Bourke Awards from the Royal Society of Chemistry, and the Peter Debye Award in 
Physical Chemistry. 
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