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Numerical Analysis of Variations of Laser Parameters in
DF Chemical Laser According to Pressure Ratio

Jun Sung Park - Seung Wook Baek*

ABSTRACT

A numerical simulation is presented for investigating the effects of pressure ratio of D, injector to
supersonic nozzle on the population inversion in the DF chemical laser cavity, while a lasing concurrently
takes place. In this study, these phenomena are investigated by means of analyzing the distributions of the
DF excited molecules, while simultancously estimating the maximum small signal gains and power in the
DF chemical laser cavity. Major results reveal that the higher D, injection pressure provides a favorable
condition for DF'V-DF® transition to generate the higher power laser beam.
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Fig. 1 Supersonic diffusion DF chemical laser
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Fig. 2 A schematic of the DF chemical laser
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Table 1. DF chemical laser inlet conditions

Upper
PP D, Nozzle
Nozzle
Mach Number 5.0 1.0
Temperature (K) 169.37 239,61
388.64
Pressure (torr) 2.40 192
F 103071 D» 1.0
Species Mass F, 10.0340
Fraction HF |0.3191
He |[0.3398
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Fig. 3 Effects of the Ds injection pressures on
the temperature contours
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Fig. 4 Effects of the Dz injection pressures on
the mass distribution of the excited DF
molecules with respect to longitudinal
distance x from the nozzle exit plane
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Fig. 5 Various maximum small signal gain
distributions with respect to longitudinal
distance x from the nozzle exit plane
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Fig. 6 Power distributions with respect to
longitudinal distance x from the nozzle
exit plane
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