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Recent advances in electro-optic material
technology make it possible to generate
coherent, widely tunable, continuous-wave
(cw) infrared radiation by means of differ-
ence-frequency generation (DFG) based
on materials such as AgGaS, and AgGaSe,.
Covering the spectral region from 3 to0 18
fm, which contains a rich fraction of the
primary-fingerprint infrared, this source
represents a very valuable tool for high-
resolution, high-sensitivity infrared absorp-
tion spectroscopy.

The generation of infrared light, con-
tinuously tunable from 3 to 9 um, by
mixing two cw single-frequency dye/Ti:
sapphire lasers in a 45-mm-long AgGasS, crys-
tal at room temperature with 90° type I non-
critical phase matching has been demon-
strated by our group.’* By using optimum
focusing conditions, cw infrared DFG powers
at the T-mW level can now be provided reli-
ably for spectroscopic applications. The in-
frared frequency can be tuned continuously
over awidth of 30 GHz. Absorption spectra of
several stable molecular systems, e.g., H,0,
N,0, NH,, and CO, have been observed.

We report on the application of the dif-
ference-frequency source to infrared kinetic
spectroscopy (IRKS) of transient molecules.
These molecules can be generated conve-
niently by excimer-laser flash photolysis by
using an appropriate precursor. For sensi-
tivity enhancement an anastigmatic l-m
White cell with a variable effective optical
path length of as much as 60 m has been
developed. Special attention has been given
to the optimization of the geometrical over-
lap of the UV excitation beam and the IR
probe beam in the White cell. The molecu-
lar absorption signal is acquired by a com-
puter-interfaced transient digitizer. First ki-
netic spectra of free radical species will be
presented.
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