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Orbital Dynamics of Low-earth Orbit Laser-propelled Space Vehicles . . . . . . . . 316
H. Yamakawa, I. Funaki, and K. Komurasaki

Calibration and Validation of a 6-DOF Laser Propelled Lightcraft
Flight Dynamics Model vs. Experimental Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325

D. A. Kenoyer, K. S. Anderson, and L. N. Myrabo
Combined Experimental and Numerical Investigation of Lightcraft
#200 Aerodynamics at Mach 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 338

I. M. Droz, L. N. Myrabo, and J. P. McInerney

vi



POWER BEAMING FOR THERMAL STRESS AND DRAG REDUCTION

Lines of Energy Deposition for SupersonicÕHypersonic TemperatureÕ
Drag-Reduction and Vehicle Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353

K. Kremeyer
Surface Heat Flux and Pressure Distribution on a Hypersonic Blunt
Body with DEAS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367

I. I. Salvador, M. A. S. Minucci, P. G. P. Toro, A. C. Oliveira, and
J. B. Chanes, Jr.

Drag Reduction by Laser-plasma Energy Addition in
Hypersonic Flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379

A. C. Oliveira, M. A. S. Minucci, P. G. P. Toro, J. B. Chanes, Jr., and
L. N. Myrabo

Schlieren Visualization of the Energy Addition by Multi Laser Pulse
in Hypersonic Flow. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390

A. C. Oliveira, M. A. S. Minucci, P. G. P. Toro, J. B. Chanes, Jr., and
L. N. Myrabo

PLASMADYNAMICS OF LASER PROPULSION

Supporting Structure of the LSD Wave in an Energy Absorption
Perspective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403

A. Fukui, K. Hatai, S. Cho, K. Komurasaki, and Y. Arakawa
Numerical Study on Blast Wave Propagation Driven by Unsteady
Ionization Plasma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411

Y. Ogino, N. Ohnishi and K. Sawada
Computational Study of Thrust Generation from Laser-driven
Blast Wave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419

N. Ohnishi and Y. Ogino
Numerical Analysis on Thermal Non-equilibrium Process of
Laser-supported Detonation Wave in Axisymmetric Nozzle . . . . . . . . . . . . . . . . . . 427

H. Shiraishi

MICROWAVE BEAMED ENERGY PROPULSION

Competitiveness-Analysis of a Future Space Transportation System:
The Microwave Rocket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 441

A. Herbertz, Y. Oda, and K. Komurasaki
An Experiment on Repetitive Pulse Operation of Microwave Rocket . . . . . . . . . 453

Y. Oda, T. Shibata, K. Komurasaki, K. Takahashi, A. Kasugai, and
K. Sakamoto

A Numerical Simulation of the Energy Conversion Process in
Microwave Rocket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460

T. Shibata, Y. Oda, K. Komurasaki, and Y. Arakawa
Microwave Thermal Rockets—A Progress Report. . . . . . . . . . . . . . . . . . . . . . . . . . 470

K. Parkin

vii



Microwave Power Beaming Infrastructure for Manned Lightcraft
Operations: Part 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 482

L. N. Myrabo

Metal Matrix Superconductor Composites for Flight-weight
Microwave Lightcraft Magnets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 494

D. A. Gross and L. N. Myrabo

POWER BEAMING AND OTHER ADVANCED CONCEPTS

Lunar Oxygen as Monopropellant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507
D. G. Johansen

Single-port Electro-thermal Propulsion—Performance Factors. . . . . . . . . . . . . . . 520
D. G. Johansen

Spacecraft Power Beaming Using High-energy Lasers, Experimental
Validation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 532

S. Michael

Experimental Study of Magnesium Production with Laser for Clean
Energy Cycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546

Y. Sato, T. Yabe, Y. Sakurai, M. S. Mohamed, S. Uchida, C. Baasandash,
T. Ohkubo, Y. Mori, and H. Sato

Scale-model Experiment of Magnetoplasma Sail for Future Deep
Space Missions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 553

I. Funaki, H. Yamakawa, K. Ueno, T. Kimura, T. Ayabe, and H. Horisawa

A Very-High-Specific-Impulse Relativistic Laser Thruster . . . . . . . . . . . . . . . . . . . 561
H. Horisawa and I. Kimura

Microwave Discharge Ion Engines Onboard Hayabusa Asteroid
Explorer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572

H. Kuninaka

Design, Results and Plans for Power Beaming Competitive Challenge . . . . . . . . 582
B. Shelef

A Conceptual Tree of Laser Propulsion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592
A. V. Pakhomov and J. E. Sinko

AMERICAN INSTITUTE OF BEAMED ENERGY PROPULSION

American Institute of Beamed Energy Propulsion: An Introduction . . . . . . . . . . 607
A. V. Pakhomov

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615

viii




