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It was demonstrated in the past that the 
XeF(C—A) laser is an efficient potentially broad
band tunable visible laser. Recently, narrowband 
(0.001-nm) laser output from an injection-con
trolled XeF(C—A) laser was reported.1 However, 
broadband tuning was impaired by absorption from 
transient atomic species and a decreasing gain in 
the wings of the XeF(C—A) tuning range. These 
shortcomings can be overcome when a high-inten
sity quasi-cw Injection source Is employed. Ex
periments using such a source are reported that 
characterize the XeF(C—A) laser over a wide 
parameter range. 

Gas mixtures comprised of argon (6.5 atm), 
krypton (300 Torr), xenon (8 Torr), NFg (8 Torr), and 
F2 (1 Torr) were pumped by an electron beam (1 
MeV, 250 A cm - 2 , 10 ns). The excited medium 
was placed inside a confocal unstable resonator of 
varying magnification. The output of a flashlamp-
pumped dye laser (250-ns pulse duration) was in
jected into the cavity through a hole in the convex 
full reflector, and the amplified dye laser signal 
was recorded as a function of injected wavelength, 
power, and pumping density. 

A typical result for the wavelength dependence 
of the amplifier output Is shown in Fig. 1. At low 
injected energies, i.e., In the unsaturated region of 
the amplifier, the output energy varies by as much 
as a factor of 10 depending on whether the injec
tion laser is tuned to an absorption valley or a gain 
peak. When the amplifier saturates at high-inject
ed energies, the laser output increases. More 
importantly, the laser output varies by a factor of 
<2 when tuned from an absorption valley to a gain 
peak, and energy extraction values between 0.7 
and 1.3 J/liter are obtained over a 30-nm wave
length range corresponding to an intrinsic efficien
cy of ~ 1 % . 

The complex kinetic processes in an electron-
beam-pumped gas mixture containing five different 
components are shown in Fig. 2. The electron-
beam energy Is predominantly deposited in argon. 
In krypton-containing mixtures, the energy from 
ionized and excited argon states is rapidly trans
ferred to the analogous krypton states and then 
flows to excited atomic and molecular xenon 
states and to K^F.2'3 Three-body recombinations 
and displacement reactions then lead to the upper 
laser state XeF(C), which is produced with a for
mation efficiency of fe 6 %. In particular, the com
bination of argon and krypton results in medium 
properties that are not attainable using either buff
er gas alone, including reduced absorption in the 
blue-green region, increased absorption at the 
350-nm B—X transition wavelength, and en
hanced XeF(C) formation. The kinetic model 
Agrees well with a wide variety of experimental 
Tesults and is capable of predicting some of the 
fine details in the experiments. 

Summarizing: The XeF(C—A) laser amplifier 
has now been sufficiently characterized to consid
er the scaling of this laser system to higher abso
lute performance levels. (Invited paper, 25 ruin) 
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TU01 Fig. 1. XeF(C—A) amplifier output as a 
function of wavelength for (a) the unsaturated am
plifier and (b) the saturated regime. 

TU01 Fig. 2. XeF(B.C) formation and loss pro
cesses. 


