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The papers collected in this book deal with electrothermal (arcjet) propulsion; electrostatic
(ion) propulsion; electromagnetic (plasma) propulsion; and colloid propulsion. In the first cate-
gory, problems of heat transfer, energy and momentum transport, thermodynamic equilibrium,
energy conversion, cooling corrosion, and systems design are treated; the second deals with prob-
lems of ion production, ion optics, beam neutralization, erosion, propellant feed systems, and test
model design; the third contains studies of various types of plasma propulsion systems, and of the
problems of field-to-plasma coupling, efficiency, thermodynamic equilibrium, heat losses, corro-
sion, and stability; in the fourth, some problems of colloid production and charging are treated.
Further papers deal with test model design and operation, and with various missions for electric
propulsion systems. The papers in this collection are the most up-to-date presently available,
many of the original manuseripts having been revised for this printing.

Electrothermal Propulsion

RusseLs J. Pace and Harorp HumpaL, Objectives and Design
of a 1-kw Arc-Jet Engine for Space Flight Testing

RoBerT RicHTER, Development Work on Plasma Are Jet
Engines

R. R. Joun, M. M. Caen, J. F. Connors, and J. F. MEGRUE,
Arc Jet Engine Performance—Experiment and Theory IV

PauL S. Massgr, Arc Jet Design

QuenTiN H. McKEnna and Dan W. Gates, Materials Prob-
lems Related to the Electric Arc Jets

R. W. BenDER, A Chemical Arc-Jet Rocket Feasibility Study

A. MiroNeR and H. MacomBER, Chemical Nonequilibrium
Effects in Thermal Arc Jet Propulsion

RogerT IF. MAaYO and Don D. Davis, Jr., Magnetically Dif-
fused Radial Electric-Arc Air Heater Employing Water-
Cooled Copper Electrodes

Electrostatic Propulsion

L. W. SwansonN, R. W. Straver, F. M. CHARBONNIER, and
E. C. CoorEr, Field Emission Microscope Study of the
Kinetics of Cestum Layers on a Tungsten Surface

0. K. HusmaNN, Experimental Evaluation of Porous Materials
for Surface Ionization of Cesium and Potassium

Haywoop SaevToN, Experiments on Atom and Ion Emission
from Porous Tungsten

G. Kuskgvics, R. M. WorLock, and D. Zuccaro, Ionization,
Emission, and Collision Processes in the Cesium Ion Engine

W. D. Dong, W. D. Kiveatrick, J. M. TEEM, and D. E.
Zuccaro, Negative Iodine Formation on Metal Hexaboride
Surfaces

Park FrencH, Electron Bombardment Ton Source

Kennera R. MacKenziE and Ravea F. WUgRkER, Electron
Transfer Discharge Ion Source

Ernest N, PeTrick, Joun A. CLark, and James C. CARTER,
In-Flight Geperation of Fuel for Cesium Jon Engines:
The Cesium Hydride System

J. H. HoLwey, G. R. NEFF, F. B. WEnLER, and P. M. Wins-
1row, Corrosivity and Contamination of Cesium in Jon Pro-
pulsion

Davip C. PrINCE, JR., and RusseLr N. Epwarps, Analysis
of Neutralization Problems Using the Ion Accelerator Com-
puter Program

L. D. PearisTEIN, M. N. RosEnBLUuTH, and G. W. STUART,
Neutralization of Ion Beams

CarL T. NorereEN, Onboard Colloidal Particle Generator for
Electrostatic Engines

Vicror E. Kronn, Jr., Glycerol Droplets for Electrostatic
Propulsion

Electromagnetic Propulsion

Henry A. MoGeg, Jr.,, and Geroarp HrerLpLer, Plasma
Thermodynamics IT, Complex Equilibria in Nonideal Sys-
tems

S. T. DemeTRIADES, G. L. Hamivron, R. W, ZeEiMER, and
P. D. Lenn, Three-Fluid Nonequilibrium Plasma Accelera-
tors (Part 1)

Leonarp AronowrTz and Dowarp P. Ducros, Characteris-
tics of the Pinch Discharge in a Pulsed Plasma Accelerator

BerRNARD GorowiTz, PER GLOERSEN, and WarreN A. Hovrs,
Jr., Experimental Studies of a Repetitively Fired Two-Stage
Coaxial Plasma Engine

EArLE B. MayrieLp, Runorr X. Mever, Ricaaro M. Heap,
and Ricmarp H. Huporestrone, Plasma Propulsion by
Means of a Helical Transmission Line

Rarpr W. Waniek, Inductive High-Field Plasma Accelera-
tors

W. J. Guman, I. GRaNET, and J. PEarsonN, Measurements of
Impulse of a Pulsed Plasma Accelerator

Space Testing and Space Missions

R. A. Husacn, Limitations on the Space Test of a Cesium Ion
Engine at Altitudes below 1500 km.

R. LoppEnGAARD, S. Strauss, and A. Rirkin, Flight Test
Concept for a Pulsed Plasma Pinch Engine

WiiLiaMm G. MeLBOURNE and CARL G. SAUER, JR., Payload
Optimization for Power-Limited Vehicles

ErnsT StunLinGER and Josepm C. King, Concept for a
Manmned Mars Expedition with Electrically Propelled Ve-
hicles

Dwain F. SpEncer, Leonarp D. Jarre, Joun W. Lucas,
OweN S. MeRrILL, and Joun I. Suarer, Nuclear Electric
Spacecraft for Unmanned Planetary and Interplanetary
Missions

RoserT J. BEALE and EveLyny W. Seriser, A Nuclear-Elec-
tric Spacebus for Planetary Landing Missions

R. H. ReicaeL, T. L. Smrrh, and D. R. Hanrorp, Potentiali-
ties of Air-Scooping Electrical Space Propulsion Systems

Orders and requests for information should be addressed to ACADEMIC PRESS, rather than to the AIAA.
Complete addresses are given, page 292
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IRE Trans. Aerospace Navigational Elec-
tron. ANE-9, 151158 (1962).

The Effects of Noise Through a Rec-
tangular-Integration Process and Some
Sampled Spectral-Density Methods, P. R.
Westlake. IRE Trans. Aerospace Naviga-
tional Electron. ANE-9, 159-175 (1962).

Vapor Jet Control of Space Vehicles, J.
E. Vaeth. IRE Trans. Autom. Control
AC-7, 67-74 (1962).

Guidance Theory and External Fields,
H.J. Kelley. IRE Trans. Autom. Control
AC-7, 75-82 (1962).

An Algorithm for Stochastic Control
Through Dynamic Programming Tech-
niques, P. P. Chen. IRE Trans. Autom.
Control AC-7, 110-118 (1962).

Instrumentation and
Communications

Some Technical Factors Affecting the
Feasibility of Direct Broadcasting from
Earth Satellites, E. T. Martin and G.
Jacobs. J. Soc. Motion Picture Television
Engrs. 71, 436-439 (1962).

Space Communications System Design
Nomographs, H. R. Mathwich. IRE
Trans. Commun. Systems CS-10, 138-141
(1962).

Satellite Communication Equipment:
Some Design Considerations, J. E. Clegg.
Gt. Brit. Royal Aircraft Establishment,
Farnborough, TN-Space 6, Feb. 1962.

Phase-Stable Oscillators for Space
Communications, Including the Relation-
ship Between the Phase Noise, the
Spectrum, the Short-Term Stability, and
the Q of the Oscillator, I.. R. Malling.
Proc. Inst. Radio Engrs., 50, 1656-1664
(1962); also available as TR 32-195, Jet
Propulsion Lab., Calif. Inst. Tech.,
Pasadena, Calif., 11 pp.

The Scintillation of the Radio Trans-
missions from Explorer VII, I: The
Nature of the Scintillations, D. G. Single-
ton and G. J. E. Lynch. J. Atmospheric
Terrest. Phys. 24, 353-361 (1962).

The Scintillation of the Radio Trans-
missions from Explorer VII, II: Some
Properties of the Scintillation Producing
Irregularities, D. G. Singleton and G. J. E.
Lynch. J. Atmospheric Terrest. Phys. 24,
363-374 (1962).

Performance of Background-Limited
Systems for Space Use, 1. H. Swift.
Infrared Phys. 2, 19-30 (1962).

Electronics in Satellite ‘‘Ariel.’”’ Brit.
Commun. Electron. 9, 432-433 (1962).

Pulse Excitation of Strain Gage Circuits:
A State of the Art Summary, P. K. Stein.
Strain Gage Readings 5, 21-39 (Dec.
1962-Jan. 1963).

A Major Center of Radio Astronomy,
V. V. Vitkevich. U. 8. Dept. Commerce,
Office Tech. Services, Washington, D. C.,,
OTS:61-28-504, JPRS: 8868, Sept. 1961;
Transl. from Vestn. Akad. Nauk SSSR
no. 5, 23-32 (1961).

High Gain Gaseous (Xe-He) Optical
Masers, C. K. N. Patel, W. L. Faust, and
R. A. McFarlane. Appl. Phys. Letters 1,
84 (1962).

Roundup: Techniques for Radio Te-
lemetry, E. D. Lucas. Control Eng. 9, 71—
76 (Dec. 1962).

Binary Group Codes with Correct
Errors in Burst of Three or Less for Odd
Redundancy, A. J. Gross. IRE Trans.
Inform. Theory IT-8, 356-358 (1962).

Optimum Error Detection Codes for
Noiseless Decision Feedback, 1. Jacobs.
IRE Trans. Inform. Theory IT-8, 359-371
(1962).
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Gas Maser Spectroscopy in the Infrared,
W. L. Faust, R. A, McFarlane, C. K. N.
Patel, and C. G. B. Garrett. Appl. Phys.
Letters 1, 85-88 (1962).

Semiconductor Maser of GaAs, T. M.
Quist, R. H. Rediker, R. J. Keyes, W. E.
Krag, B. Lax, A. L. McWhorter, and H.
J. Zeigler. Appl. Phys. Letters 1, 91-92
(1962).

The Optimal Parameters of a Multi-
channel FM-FM Telemetering System for
Fluctuating Noise, Y. I. Chugin. Autom.
Remote Control 23, 586-598 (1962).

The Use of Solar Radio Emission for the
Measurement of Radar Angle Errors, J. T.
Kennedy and J. W. Rosson. Bell System
Tech. J. 41, 1799-1812 (1962).

A New Pulse Modulator for Accurate
DC Amplification with Linear or Nonlinear
Devices, R. A. Schaefer. IRE Trans.
Instr. I-11, 34-46 (1962).

New Developments in Tungsten/
Tungsten-Rhenium Thermocouples, J. C.
Lachman. ISA Trans. 1, 340-352 (1962).

On the Geometrical Optics of Curved
Surfaces with Periodic Impedance Prop-
erties, C. J. Marcinkowski and L. B.
Falsen. J. Research Natl. Bur. Standards
66D, 699-706 (1962).

On the Limitations of Geometrical
Optics Solution for Curved Surfaces with
Variable Impedance Properties, C. J.
Marcinkowski and Felsen. J.
Research Natl. Bur. Standards 66D,
707-712 (1962).

Pattern Synthesis with a Flush-
Mounted Leaky-Wave Antenna on a
Conducting Circular Cylinder, A. Ishimaru
and F. R. Beich. J. Research Natl. Bur.
Standards 66D, 783-796 (1962).

Automatic Computations in Measure-
ment Techniques, P. V. Novitskii and S.
M. Mandel’'shtam. Meas. Tech. 5,
357-361 (1962).

Adjustment of Contactless Pneumatic
Systems for Measuring Dimensions, Y. M.
Tseltlin. Meas. Tech. 5, 367-370 (1962).

Device for Measuring Dimensions of
Components, A. P. Emel’yanov. Meas.
Tech. 5, 374-375 (1962).

Calorimetric Equipment for Determining
the Enthalpy and Thermal Capacity of
Substances, E. N. Fomichev, V. V.
Kandyba, and P. B. Kantor. Meas. Tech.
5, 376-379 (1962).

Temperature Regulator for Systems
with Semiconductor Heater Elements,
G. L. Tosel’son and A. S. Dzyuba. Meas.
Tech. 5, 385-386 (1962).

Resistance Ratio Measurements, L. G.
Gol'dreer and S. M. Mandel’shtam.
Meas. Tech. 5, 413-414 (1962).

Application of Certain Theories to
Problems of Detection and Communica-
tions, G. Lochard. L’onde Elec. 42, 709-
714 (1962). In French.

The Theory of Stochastic Processes
and Chance Signals, R. Fortet. L’onde
Elec. 42, 715-718 (1962). In French.

Application of Statistics to Problems of
Detection, E. Mourier. L’onde Elec. 42,
719-722 (1962). In French.

Statistical Theory of Communications,
Its Difficulties, Hypotheses and Impor-
tance, P. Perrin. I’onde Elec. 42, 723730
(1962). In French.

The Use of the Doppler Effect to Deduce
an Accurate Position for an Artificial
Earth Satellite, E. Golton. Planetary
Space Sci. 9, 607-624 (1962).

Instrumental Optics and Problems of
the Earth’s Atmosphere, A. H. Jarrett.
Planetary Space Sci. 9, 675-700 (1962).

Diffraction Theory Applied to Radio-
Wave Scattering from the Lunar Surface,



