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• avalanche discharge XeCl exciplex laser are studied experime, ally and

~ 'analyticai1y, ~txperimenta~,resultsare presented for'the

employing a'range of HelXe/HCl mixtures and discharge co An,

'output ehergy o.r "'2dCr mJ, i~ a~ alm~s~ ..,flat-topped 60- s duration (FWHM).

~',~Ptical ~ulse~ has be~n ~ttained, A viable kin~tic

developep for modelling the laser output pulses, an 'for inve~tigating .

the dynamical processes in a.pulsed dischar~e,- ., .'
• The B 2I:~ +, X 2I:i·el(liss·~On. is c!J,ara~~erized by means of Franck-'

Condon calculations using wavefunctions derived from a, Rittner-type
"

potential for th~excimer B-state, and a new potential-energy function.. . . . \.

for 'the ground X-state, This new function reproduces accurately ("'±1%). '. ., ~

I (pUbl ished' exper.imentally-derived dllta, and demonstrates the '~s~per-

h'armonicity" of the grOund.state molecule', The prima exciplex formation

cha'1'lnels, deduced from the ~lectronic structure, 'ar ,he recombination" ..
. • t . .

of Xe+ and Cl- ioiis., "ahd the "harpooning" ,proc se via the Rydberg. \. .... '

molecules xe(3P2 ),:1(2P3j2) and.xe(3Pl)'Cl(2p~t2)' The l~tter two

•processes,' contribute to high ,optica) gain when, iO~ ,,~ensities a're~low.,",. 'Acomprehensive kinetic model is developed on the basis of

~ achieving good agreement b~:~een com~~t:~.pnd ob~erved ~Ptical pulse

shapes, in terms of-total energy,. peak power, pulse dura~ion, delay

time for onset of -enrl'ssion,~- and fall-tim,es. The r~te '

'~~o, .,."": 'Oll;'(o~.P'O""""" "1",,,•• ""~

• '~ 111 . ~",
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•

~lectron-energy di~tribution functions derived from Monte-Carlo
f

electr6n transport simulations (electron-electron scattering is

included). 'Calculated intrinsic laser parameters (unsaturated gain,

absorption coefficient and saturation ,irradiance) are in good

agreement with values determined from output-power measurements

(employi~g different output couplers and in-cavity attenuators) used

toqether with gain-saturation theory.
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