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Recently there has been considerable interest in diatomic and triatomic excimer
lasers capable of UV and visible wavelength tunability. In this report the characteristics
of two new blue-green electron beam pumped lasers, XeF (C — A) 1 and Xe, Cll [
will be described.

The experiments were carried out in a stainless steel cell attached to the field emission
diode of a Pulserad 110 electron beam generator 1. A beam of 1 Mev electrons with
a pulsewidth of 10 nsec (FWHM) and a current density of 0.8 KA /cm? was injected tran-
sversely into the laser medium through a 50 micron thick titanium foil over an area of
10 cm? Sapphire vacuum windows were placed external to a high-Q cavity, thereby
avoiding reflection losses which are significant for a low gain laser medium.

Detailed spectral and temporal fluorescence gain and laser measurements of high
pressure Ar, Ne/Xe/NF, and Ar, Ne/Xe/CCl, mixtures for the B— X and C A transi-
tions of XeF centered at 353 and 586 nm and for XeCl and Xe,Cl transitions at 308
and 515 nm respectively are reported.

The peak output power of the XeF (C— A) laser for an optimized mixture of 16
torr Xe, 8 torr NF; and 600 kPa Ar was of the order of 5 kw with a FWHM spectral
bandwidth of 12 nm. For the triatomic Xe, Cl laser the peak output power was also
several kW with a bandwidth of 80 nm for the same electron beam current density. Both
laser spectra showed significant enhanced intracavity features due to the atomic and
molecular absorption characteristics of the Ar or Ne diluents and to transient absorptions
of other components (Xe, NF,, CCl,). Wavelength tunability of these lasers can be
obtained by a suitable dispersive element such as a Littrow prism, grating or filter.
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