BT ERFMH RS
3 48B, FHRIIE

145

WERAMF ZF YL = —DTIalb— 3 VEF

Simulation Model of a Discharge Pumped ArF Excimer Laser

BEFHR. NEGAT
Hideo FURUHASHI, Yoshiyuki UCHIDA

Abstract A simulation model of a discharge pumped ArF excimer laser was developed based on the Boltzmann transport

equation, rate equations and the circuit equation. Uniform plasma was assumed. It is one-dimensional model. Time histories

of the laser output power, number densities of species in the plasma, currents and voltages were calculated numerically. The

results were compared with the experimental results by spectroscopic methods. The peak- electron density, discharge

voltage, and particle number densities agreed well, but their temporal behaviors differed.
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Reaction Rate Constant Ref.
Electron Reaction
Ar+e = Ar*+e k.
Art+e — Ar'*+2e k,
Ar*+e = Ar'+2e k.
He+e — He*+e k.,
Hete — He'+2e k,
He*+e¢ — He'+2e k.,
F,+e = F+F k,
F,+e — 2F+e 3.0 X 10"%m?/s (©)
F+e = F 1.0 X 10"'%cm?¥s )
Neutral Reaction
Ar'+2Ar — Ar,'+Arte 2.5 X 10'cmf/s (10)
AT*+F, = ArF*+F 8.0 X 10'%cm?/s (1
Ar'+F — ArF* 1.0 X 10%cm¥/s (12)
Ar,'+F — ArF*+Ar 1.0 X 10-%cm’/s (13)
Ar*+Ar* — Ar'+Arte 1.0 X 10%cm’/s (13)
He*+Ar — Ar'+He+e 7.5 X 10"'em?/s (12)
He*+Ar+He — Ar'+2Hete 2.2 X 10%m¢/s (14)
Emission and Quenching
ATF*+F, — Ar+3F 1.2 X 10°cm?/s (15)
ArF*+Ar‘He — F+2Ar+He 3 X 10%cm%s (15)
ArF*+2He — F+Ar+2He 3 X 10%2cm%/s (15)
ArF* — Ar+F+hv 4.2ns (16)
ArF*+ hv — Ar+F+2 hv 2.75 X 10-'%cm? (1
Absorption
F+hv — Ft+e 5.5 X 10"%cm? (17)
Ar*+hv — Ar*+e 4.0 X 10%°cm? (18)
He*+ hv — He'+e 1.14 X 10"%cm? (19)
Ar,'+ hv = Ar'+Ar 2.73 X 10%cm? (20)
F,+ hv — 2F 1.5 X 10%'cm? 21)
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