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Effect of Pulse Waveform on Momentum Coupling Coefficient
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Abstract

momentum coupling coefficient, the waveform of laser pulse was changed, and the pulse duration was compressed

To study the effect of transversely excited atmospheric (TEA) CO, laser pulse waveform on the

about to 50% by controlling the pressure of the gas and proportion of components in gas mixture. According to
that, some experiments and numerical calculation were done. Achieved results indicate that increasing the coupling
coefficient is very favorable for decreasing the proportion of energy between the forepart and the whole pulse in TEA

CO; laser propulsion, Also, the coupling coefficient can be effectively raised while pulse duration is bigger than

characteristic time of two-dimensional movement.
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Fig.1 Burn pattern of beam cross
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Table 1 Parameters of pulses

Serial  Proportion of mix Pressure of Pulse Pulse Maximal power Mean power
number gas(CO,:N,:He) gas /kPa energy /J duration /ns  density /(W + ecm™?)  density /(W ¢ em™?)
1 1:1:4 45 63 5000 1.8X10° 4,5X108
2 2:1:4 52.5 55 3400 3. 7X10° 9.3X108
3 3:1:4 60 60 2640 5.5X10° 7.8X10°%
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Fig. 3 Waveforms of laser pulses
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Table 2 Momentum coupling coefficients (unit: N - MW™')

Serial number of waveform  Cn Cos Cus Cn

1 279 270 270 273
2 233 223 230 229
3 208 206 203 205
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Fig. 4 Power density (a) and thrust (b) versus time

B TRAT A PR T AR B4 TR T % B TR B 5 BV RT
B RATARAE— D ROCIK sh 1B T BTk 3 & .
BUEH s ARG RPN G 3 Frm,
£3 MERERMOKETHER

Table 3 Coupling coefficients of numerical calculation

Serial number of waveform 1 2 3
Cn /(Ns MW™1) 320 280 250
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