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Microwave beamed energy propulsion is an application of atmospheric discharge in a high power microwave beam. When a high power pulsed microwave beam is provided into a focusing reflector, atmospheric discharge arises in the vicinity of the focal point. The induced plasma absorbs the following part of the microwave pulse and expands outwards while generating a shock wave. The shock wave drives impulsive force to the reflector. Then repetitive microwave pulses produce propulsive thrust. Because propulsive energy is provided by a microwave beam transmitted from outside, the vehicle is not necessary to load an energy source by itself. We had conducted a flight experiment using a 1MW-class 170GHz-gyrotron. The measured momentum coupling coefficient Cm, defined as a ratio of propulsive impulse to input power, was over 400N/MW with a thruster model with cylindrical tube. [1]

In a thruster with a cylindrical tube, an ionization front propagates in the tube absorbing microwave power in a supersonic speed accompanying a shock wave. Therefore, the propagation model of a shock wave in a detonation tube is expected useful. In this study, a pressure history in the thruster was measured using pressure gauges and compared to the analytical model. At the same time, propagation velocity of the ionization front was measured using a high-speed framing camera.

As a result, the propagation velocities of the shock wave and ionization front were found identical. Measured pressure at the thruster wall showed a similar history to that from the detonation tube model.

1. Nakagawa, T., Mihara, Y., Komurasaki, K., Takahashi, K., Sakamoto, K., and Imai, T., Journal of Spacecraft and Rockets, 2004, 41, 151
