EDITORIAL DEPARTMENT
Alfred N. Goldsmith,
Editor Emeritus

D. G. Fink, Editor

E. K. Gannett,
Managing Editor

Helene Frischauer,
Associate Editor

ADVERTISING DEPARTMENT
William C. Copp,
Advertising Manager

Lillian Petranek,
Assistant Advertising Manager

EDITORIAL BOARD
D. G. Fink, Chairman
E. W. Herold, Vice-Chairman
E. K. Gannett
Ferdinand Hamburger, Jr.
T. A. Hunter
A. V. Loughren
W. N. Tuttle

George W. Bailey,
Executive Secretary

Evelyn Benson, Assistant to the
Executive Secretary

John B. Buckley, Chief Accountant

Laurence G. Cumming,
Technical Secretary

Emily Sirjane, Ofice Manager

Authors are requested to submit
three copies of manuscripts and illus-
trations to the Editorial Department,
Institute of Radio Engineers, 1 East 79
St., New York 21, N. V.

Responsibility for the contents of
papers published in the PROCEEDINGS
oF THE IRE rests upon the authors.
Statements made in papers are not bind-
ing on the IRE for its members.

PROCEEDINGS OF THE IRE®

Published Monthly by
The Institute of Radio Engineers, Inc.

VoLuME 46 ]dﬂlﬂl?’y’ 195'8 NUMBER 1
CONTENTS
Polés and Zeros: e Sht i s e e E i s D e e e e 1
Donaldt G =lank v President 51958 -7 o s i asso by Sl S e O S LR A e 2
G319 Introductionsto; Radio Astronomy . /= ica. oh Fi o b stn o it F. T. Haddock 3
6320. The Discovery and Identification by Karl Guthe Jansky of Electromagnetic Radia-
tion of Extraterrestrial Origin in the Radio Spectrum.............. C. M. Jansky, Jr. 13
6321. Early Radio Astronomy at Wheaton, Illinois. . . ...................... Grote Reber 15
6322. The Telescope Program for the National Radio Astronomy Observatory at Green
BankaWest Natounia.-. o0 s o e iia R. M. Emberson and N. L. Ashton 23
6323. Noise Levels at the National Radio Astronomy Observatory......... J. W. Findlay 35
6324. Radio Astronomy at the Meudon Observatory................oooueiieeenniannnn
................................... E. J. Blum, J. F. Denisse, and J. L. Steinberg 39
6325. Considerations in High-Sensitivity Microwave Radiometry..........Peter D. Strum 43
6326. A Broad-Band Microwave Source Comparison Radiometer for Advanced Research in
RadiOISIIONONIY it i il o e s s T oy F. D. Drake and H. I. Ewen 53
6327. Present and Future Capabilities of Microwave Crystal Receivers. . .. .. C.T. McCoy 61
6328.°A High Resolution Radio Telescope for Useat 3.5 M... ... .. o it viiomivn.
.......................... B. Y. Mills, A.G. Little, K. V. Sheridan, and O. B. Slee 67
6329. The Sydney19:=-ME Radio- Telescape it i idiie i vn oy Ao s aartie C. A. Shain 85
6330. An Antenna Array for Studies in Meteor and Radio Astronomy at 13 Meters. ... ..

............................................................... P. B. Gallagher 89

6331. Radio Telescope Antennas of Large Aperture..................... John D. Kraus 92
6332. Radio Interferometry of Discrete Sources. ....................... R. N. Bracewell, 97
6333 Restoration in: the Bresence of Errorsi < iu. . = . Lo vil e diva b R. N. Bracewell 106
6334. Discussion of 10.7-CM Solar Radio Flux Measurements and an Estimation of the Ac-

cHracy-of Observations fal. [ 2 it o S e et W. J. Medd and A. E. Covington 112
6335. A Method of Calibrating Centimetric Radiometers Using a Standard Noise Source. .

6336

6337

6342

6343
6344
6345
6346
6347

6348
6349

6350

................................................... J.S. Heyand V. A. Hughes 119

. Measurements of Solar Radiation and Atmospheric Attenuation at 4.3-Millimeters
Wavelengtitn o ot o Sn e e R e T S e e Robert J. Coates 122

.- Scanning the Sun witha Highly Directional Array.. ... ..t 80t 08 lalon seliie i
W. N. Christiansen and D. S. Mathewson 127

. A Dynamic Spectrum Analyzer for Solar Studies.. . . . J. Goodman and M. Lebenbaum 132
. A Wide-Band Antenna System for Solar Noise Studies................ Henry Jastk 135
. The Radio Spectrum of Solar Activity. . A. Maxwell, G. Swarup, and A. R. Thompson 142
. Studies at the McMath-Hulbert Observatory of Radio Frequency Radiation at the

Sime'vESolar Blares. Tl ol D e e T L T e G Helen W. Dodson 149
. A Swept-Frequency Interferometer for the Study of High-Intensity Solar Radiation

at:Meter-Wavelenpths = i o0 v oo b el o J. P. Wild and K. V. Sheridan 160

. Radio Astronomy Polarization Measurements..................] Marshall H. Cohen 172
~The:Cormell Radio Polasimetar oo ob v s s it e Marshall H. Cohen 183
. A Time-Sharing Polarimeter at 200 MC................ S. Suzuki and A. Tsuchiya 190
.- A Polarimeter in the Mictowave Region. .. @i ool i idsani Kenji Akabane 194
. Critical Frequency, Refractive Index, and Cone of Escape in the Solar Corona. ... .

............................................ R. N. Bracewell and C. V. Stableford 198
. Radio Sources and the Milky Way at 440 MC. ..... N.G. Roman and B. S. Yaplee 199

. Flux Measurements of Cassiopeia A and Cygnus A between 18.5 MC and 107 MC. .
................................................................. H. W. Wells 205
. The Distribution of Cosmic Radio Background Radiation................. H.C. Ko 208

Procesdings of the IRE

THE covER—This view through a 200-inch optical telescope re-
veals a spiral nebula, containing about 100 billion stars, and a
satellite nebula below it, six million light years from Earth. The
seemingly solid center is in reality a vast collection of stars, while
the curving arms consist of stars plus glowing clouds of hydrogen.
Hydrogen clouds such as these are a major source of cosmic radia-
tion at radio frequencies. The sketch below shows an 85-foot radio
telescope now being built at the National Radio Astronomy Ob-
servatory, Green Bank, W. Va., to study microwave radiations
from hydrogen clouds and other radio sources in our galaxy and
other galaxies.

Spiral Nebula photo—Mount Wilson and Palomar Observalories
Radio Telescope sketch—Blaw-Knox Co.
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