Applications in laser photochemistry

Dr. Keith Boyer

(Los Alamos Scientific Laboratory, University of California)
Los Alamos, New Mexico 87545, Phone (505)-667-3179

The development of tunable lasers to produce monochromatic high intensity optical
radiation has provided new tools of great power for measuring, controlling and promoting
chemical processes. Laser technology can now supply many of the research tools needed
for laboratory investigations in these areas, but industrial applications are limited by the
availability of reliable, cost effective hardware and processes.

The measurement and control of industrial chemical processes requires the least ex-
tension of existing technology and should experience the most rapid development since
existing lasers can be used to make non-intrusive, real time measurements of chemical
process streams on chemical composition, environmental parameters and flow velocities.

In order to promote chemical reactions, lasers can be used to supply activation en-
ergy by exciting high vibrational or electronic states, by selective breaking of bonds to
produce new chemical species or free radicals and by changing environmental parameters
such as temperature or hydrogen ion concentration.

Examples of laser induced chemistry studied at Los Alamos include the purification
of silane for use in production of photovoltaic cells for low cost units for solar energy; con-
version of butene from the cis to the trans isomer through the generation of a homogenous
catalyst; the synthesis of decaborane; the demonstration of free radical chemistry; the tr-
ansient change of pH over many decades by laser radiation and the separation of many
isotopes throughtout the periodic table.
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