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Numerical simulation of copper vapor laser amplifiers
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Abstract, A simplified kinetics model for copper vapor laser amplifiers is described. The
gain property, time synchronized characteristics, output power dependence of loss coefficient and
the influence of time—delay on pulse distortion values for the amplifier are ootained with
numerical simulation. Calculated results are in approximate agreement with the experimental
ones.
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Table1 Parameter significance and its value

Symwhbol Meaning Typical value

T,(°C) | Gag temperature — 1.45x109

732(8) Spﬁ;léirigizlemiSﬂion lifetime of 7 84%10-7

g (Cm =) Cu atomic density of ground stute 2.34 3 1016
dngfom—*) Initial denvity of reversed population —2 .52 1012
Ip (W /em?) Input laser peak intensity 7.31x 102

Tgla) Bquivalent lifetime of upper level 9x10-9
7gn (cm?) Stimulated emission section 4x10-14
a(cm™1) Lioss coofficiont 1.22x10-°

Wola-1) ﬁ;Ia.ximUm excitation rate 2.5x104

E{cm) Radius of laser tube 1.3

Licm) Length of laser tube g0

S(Hz) Pulse repetition rate 6 108

t.(8) Pumping pulse width 8x10-8

by () Pulse width of input laser 3x10-8
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Fig. 2 Calculated curve of output Fig. 3 Experimental curve of output

with input power with input power
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Fig. 4
experimental (dotted line) and caleulated (solid line) results
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Fig. 5 Input(a) and output(d) pulse
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Fig. 5 Fluctuations of 4 and B
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