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The development of ultrahigh spectral brightness rare gas halogen excimer sources!!
is enabling the detailed study of many nonlinear processes in the ultraviolet region. These
include high resolution multiquantum spectroscopy of high lying atomic and molecular
states[®’, state selective collisional processest®], isotopically selective mechanisms invol-
ving excited molecular electronic levels, and frequency conversion'® to the XUV.

Figure (1) illustrates a KrF* (248 nm) source™ which exhibits performance par-
ameters which closely approach the fundamental limits governing spectral width, beam
divergence, and absolute wavelength control. This instrument combines the property
of continuous tunability over the full gain profile with the following experimentally es-
tablished output pulse characteristics: pulse energy ~60 m], pulse duration ~10 nsec,
spectral width 150 + 30 MHz, absolute frequency control to within 300 MHz, and beam
divergence ~50 wrad.

Frequency conversion in the range from 82.8 nm to 83.3 nm has been achieved with
this source by third harmonic generation!®! in xenon using the configuration shown in
Figure [2]. In order to demonstrate the spectroscopic utility and linewidth of the XUV
radiation, 100 mtorr of H, was introduced into the intermediate chamber. At a wave-
length A=82.926 nm, a strong absorption was observed due to the Q (8) line of the
DI, ¢«-X'%; (4,0) band. The linewidth of the absorption was measured to be 366
GHz, a value which corresponds to the Doppler width of the transition.

It is evident from these measurements that a considerable variety of atomic and mo-
lecular processes can be readily examined at high resolution in the XUV range. This
presentation will emphasize the current research being conducted in that area.
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