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Saturation of Resonant Frequency Conversion Processes in Cadmium Vapour
J. Heinrich, K. Hollenberg, W. Behmenburg (F. R. Germany)

Wehaveinvestigated two-photonresonant upconversion of 375—159nm coher-
entradiation using the four-frequency processm; sg = 20375 +a 1g49in cadmium
vapour, where the ir component (1040 nm) is internally generated by the 375 nm
pump tuned to the Cd two-photon transition 5s% 1S;— 556518 Scaling laws
and tuning behaviour of both the 159 and 1040 nm output power were measured
upto 1 X 108 Wem ~2 pump intensity and 2 X 1017 cm —3 Cd number density.
Theresults are compared to numerical calculations based on semiclassical theory
in astationary perturbation approximation upto third order. Here, in accordan-
ce with experimental results, the ir component was assumed to originate from a
superposition of stimulated emission and parametric generation. The observed
saturation effects turned out to be mainly due to population changes of the ato-
mic levels involved and are qualitatively reproduced by calculations. Discrepan-
cies with respect to absolute output levels are discussed in terms of the approxi-
mations in the theoretical formalism.

Intense Laser Generation from an Atomic-Fluorine Laser
I G. Koprinkov, K. V. Stamenov, K. A. Stankov (Bulgaria)

An intensive generation of radiation from a discharge-pumped atomic-fluorine
gas laser is reported. A peak power exceeding 330 kW and a total energy of more
than2mJis obtained for a number of lines in the red, usinga NF ;:He (1:100) gas
mixture at total pressure of 500 Torr. The circuitry optimization is described and
the conditions for effective operation of the atomic-fluorine laser are discussed.
The temporal and the spectral characteristics of the laser emission are also pre-
sented.

Detection of Free NH, (X 231 ) Radicals by CARS Spectroscopy
T. Dreier, J. Wolfrum (F. R. Germany)

CARS spectra of NH 3 and the free NH-radical in the NH stretch region at 3334
and 3220 cm ™! have been obtained, respectively. The NH , radicals were
generated bylaser photolysis 0f 0.5 mbar NH 3 at 193 nm with an ArF-exciplexla-
ser and detected by time resolved CARS spectroscopy.

Applications of Two-Photon Absorption for Detection of CO in Combustion
Gases

M. Aldén, S. Wallin, W. Wendt (Sweden)

Laser-induced fluorescence has been used for detection of CO in different envi-
ronments. The fluorescence light was obtained by using a two-photon transition
betweenthe X | £ +andtheB ! X +electronicalstates around 230nm. Cellmea-
surements indicate a detection limit lower than 0.1 ppm. Measurements in a
CH 4/air flame and in a Jow pressure dc discharge were realized with a diode-
array detector, which was used in an imaging mode, permitting single-shot CO
distributions to be captured.

Picosecond Gain Dynamics of KrF*
S. Szatmdri, F. P. Schiifer (F. R. Germany)

We describe the generation of excimer-laser pulses of <10 ps pulse widthand up
to 40 mJ pulse energy at 248.5 nm and their use in the measurement of ps gain dy-
namicsina KrF amplifier. Small-signal gainof > 2 x 104, saturation energy den-
sity of 2.0mJ/cm 2, and gain recovery time of 4 ns were measured. In contrast to
XeCl* no short-gain recovery time was found in KrF* and the stored inversion
could be fully depleted by a single ps pulse.

Surface Studies with Lasers

Proceedings of the International Conference
Mauterndorf, Austria, March 9-11, 1983

Editors: F.R. Aussenegg, A. Leitner,
M.E. Lippitsch

1983. 146 figures. IX, 241 pages.

(Springer Series in Chemical Physics, Volume 33)
Cloth DM 62,—; approx. US$23.20

ISBN 3-540-12598-1

The physics and chemistry of surfaces is becoming more
and more important as an exciting field in basic research
as well as in devices and technology. The diagnoses and the
conditioning of surfaces and studies of molecular interac-
tions with surfaces have made large advancements by using
laser techniques.

The present book represents the proceedings of the Euro-
pean Physical Society Quantum Electronics Division in
Mauterndorf, Austria from March 9th to March 11th, 1983.
The wide range of topics (General surface spectroscopy,
surface-enhanced optical processes, laser surface spectros-
copy, laser-induced processes at surface) was deliberately
chosen to provide an opportunity for specialists from one
field to get acquainted with the techniques and results
from others.
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