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Development of high power laser is a technical subject on the realization of laser propulsion. Particularly, CO. la-
ser is a important candidate for power source. In the present paper, using the RF pre-discharge technique for
electric discharge type CO, mixing supersonic flow laser, the glow discharge power in N, supersonic flow has been
measured in the N, reservoir pressure range from 0.0063~0. 0663 MPa (absolute pressure). The effect of prelimi-
nary electron seeding on the discharge power has been demonstrated. Due to this effect, the maximum main-
discharge power is increased to 1. 9kW. Furthermore the dependence of small-signal gain coefficient on CO. reser-

voir pressure is measured, and. positive small-signal gain coefficient is obtained. The possibility of this CO, mixing
supersonic flow laser is assured.

F—7—F I #@E T (Supersonic flow)
B E (RF discharge)

KEEA A L —H— (CO.Laser) 27 HU—J&E (Glow discharge)
WUIME B FIIH4% % (Small-signal gain coefficient)
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f [ Frequency, Hz
Go : Small-signal gain coefficient, 1/m
I : Laser intensity, W
I, : Discharge current, A
L : Width of laser cavity, m
N : Number density, 1/m’
P® : Reservoir pressure (absolute pressure), Pa
Rs - Ballast resistance, Q
T : Temperature, K
V. : Discharge voltage, V
W, © Discharge power, W
. Collision frequency, 1/s
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: Frequency of molecular vibration, 1/s
: Voltage reflection coefficient
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Fig. 2 Vibrational energy levels of CO;~N. system.
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Fig. 3 Definition of small-signal gain coefficient.
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Fig. 4 Schematic diagram of the electric discharge type CO. mixing supersonic flow laser.
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Table 2 List of typical flow properties.

Reservoir pressure, MPa 0.0063~0.1
Reservoir temperature, K 293.0

Exit pressure, kPa 0.2~2.7 (0.15~20 torr)
Exit temperature, K 104.6
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Fig. 7 Discharge voltage and power characteristics
(Re=10kQ).
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Fig. 8 Discharge voltage and power characteristics
(Re=20kQ).
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Fig. 10 Discharge voltage characteristics with RF
pre-discharge (Re=20kQ).
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Fig. 11 Discharge power characteristics with RF
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as a function of time (Rs=20kQ, P\*=0. 0213
MPa).
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