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1) Makeh 1961

Professor R. ¥. Bracewell
Radio Propagatlon Laboratory
Stanford Unlverslty
Stanford, California

Dear Professor R. M. Bracewell:

The Academiss of 3ciences of the USA and the USSR, under the terms
of Article 7 of the Exchange igresment between the two agademies, have
organized a joint USA - USSR Symposium in Radio Asiromomy. I would like
to invite you to be a U.3. delegate to this symposium, which will be held
at Washington and Oreen Bank,from May 15 through May 20, 1961. If you
agespt this invitation, your travel expenses to and from the symposium,
and per diem while en route will be pald by the National Academy of
Sciences.

Enslosed is a tentative program for the symposium, whose basic sube
Jects will be radio emission from sources outside the solar system, and
the construction of large radio telescopss. I hope thabt you will be able
to give a paper at the symposiumm. It is expected that such contributions
will be published togethsr in a volume of symposiun proeceedings.,

Lodging in Washington will be arranged by the National Academy of
Seiences. Lodging and mesls at Green Bank will be arranged at Ubservatory
faecilities, :

I hope that you will be able to acesept this invitation. If so, we
would appreelate it if you could notify us of this at your earliest con-
venience. Also, please inform us of the title of any paper or papers you
would like to prssent, so that the final program may be organizad. '

Sincerely yours,

O. Struve
Director

Enelosure:




1l Mareh 1961

Dr. G. He Burbidge
Tarkes Chservatory
Williams Bay
Wiseonsin

Dear pp, G. k. Burbidges

The fAcademles of Sclences of the USA and the USSR, under the terms
of Article 7 of the Exchange igresment beitween the two academies, have
organized a Joint USA - USER Symposium in Radio Astronomy. I would like
to invite you to be a U.S5. delegate to this symposium, which will be held
at Washington and Oreen Bank from May 15 through May 20, 1961, If you
agcept this ipvitation, your travel expenses to and from the symposium,
and per diem while en route will be paid by the Kational icademy of
Sclences,

Enclosed is a tentative program for the symposium, whose basic sub-
Jects will be radio emission from sources outside tne solar system, and
the constructlon of large radio telescopes. I hope thabt you will be able
to glve a paper at the symposium. It ls expected that such contributions
will be published together in a volume of symposium proceedings.

Lodging in Washington will be arranged by the Hational Academy of
Sclences. Lodging and meals at Green Bank will be arranged at Observatory
facilities.

I hope tist you will be able to aceept this invitation. If so, we
would gpprecliate it if you could potify us of this at yowr earliest con-
venience. Also, please inform us of the title of any paper or papers vyou
would like to present, so that the final program may be organized.

Sincerely yours,

Q. Struve
Pirector

Znelosure




NaTioxar, Rapro Astronomy (OBSERVATORY
Posr Ovrrce Box 2 ’

Greex Bawk, WesT Vmemia
TELEPHONE Manimwrow 292

April 7, 1961

To all invitees to the USA -~ USSR Radio Astronomy Symposium

In order to make detailed arrangements for the symposium, we need
to know as soon as possible your plans for attending the meeting, There-
fore, we would appreciate it if you would fill in the enclosed question~
naire, and retorn it to us in the envelope provided at your earliest
convenience, Some of you have already answered some of these questions
in your letters of acceptance; however, it would help us if you would
complete the entire questionnaire anyway,

We have received several interesting titles of papers to be given
at the symposium. Our best information suggests that the USSR dele=
gation will be relatively sizeable and that its contributions will be
stimulating. As a result, we are looking forward to a good symposium,
Sincerely yours,
Py e
:\__)2/':‘?;“’ \.JZ;?' PRy -

Otto Struve
Director

Bncls.

OrrrateDd BY Assocratep Univensrrigs, Ino. ¢ 10 Corumsus Crrone, New Yok 19, New Yorx « Triepmone COnumsus 5-2090




QUEST IONNA IRE
U.S., Delegates to USA - USSR Radio Astronomy Symposium

I will be able to attend the symposium on the following dates:

I will not be able to attend

I would like a hotel reservation in Washington for the dates

T would like travel reservations from Washington to Green Bank on

the evening of May 15.

I would like travel reservations as follows on May 19:

1 would like to go on the cave trip May 18.

I will be able to give a paper, whose title and time to deliver

will be

Please make other travel reservations for me as follows:

Any other requests . . , . .

Signed
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STANFORD UNIVERSITY ;
STANFORD, CALIFORNIA

EADIOSCIENCE LABORATORY CApril 10, 1961,

Dr, 0. S8truve

National Radlo Astronomy Observatory
Post Office Box Z

Green Bank, W.Va

Dear Dr. Struve,

I wiah to thank you for your kind invitation to the Symposium st
Green Bank. The title of my contribution would be "Gulding Principles
leading to the Design of a Radio Telescope with a one-minute Beam".

My mind has been occupled with this subject for a long Tlme now,
first as a member of the NRAO committee, later while meeting with the
Pierce committee, and more recently on my ¢rip to the Soviet Union.

On the way back from this trip I visited the Benelux cross group at
Lelden. And of course, high angular resolution is our bread and butter:
right now Swarup and Kakinuma are down to a minute of arc resolution

on the sun. Through thinking and talking about a one-mlinute beam with
the group now here at Stanford, 1 have arrlved at a feasiple plan that
could lead to such an instrumen: in flve to ten years'time.

There are a number of prineiples, already more or less famlllar,
that can be used to eliminate the possibilities. One of these 1s o
the effect that a deslgn suitable for the future will have to be
capable of growing. Thus we cannot continue %o build new instruments
afresh each time an increase in area 1s needed, for the cosis are
already at a level incurrlng the attention of national governments,
Qince the future surely will require increasing areas, 1t follows that
we must now change over to lnstruments that can grow. This in turn
means assemblages of 1dentlcal elements.

The problems of making gchelon configurations of antenna 2lements
have been well and truly discussed, and they are formidable, One 138
the difficulty of compensating the large Jumps in phase path from one
element to the next. Another 18 the occurrence of the muitiple response:
assoclated with periodic structures., It seems, however, tnat these are
the problems that we will have to control in the future, once it is
accepted that iterated structures have to be accepted. We already have
experlence with the phase control problem here (Swarup and Yang's papers
and I have been studying ways of holding down or eliminating the higher
order responses, Shortly we shall be able to demonstrate by a radio
star record that it can be done. The trick is to compensate the
periodic defects in the vegt9£$§pa§;§g§hﬁyggggp}gmﬁégpipngwperiédic
aperture, by introducing 8 further, but complementary, seb, Wayd of
doTRE"ThHiE have beenmﬁfézﬁgsé T TRTFACE Y have pubTiehed one myself,
but it 1is also important to have the compensation tolerant to mechanlcal
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or electrical beam steering, and now T belleve this is golved in
grrinciple,

However, : is muen more complex ele
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One inescapable coneclusion, that Seeger has emphasized, and has
incorporated in the Benelux cross, 1s that the instrument must lay
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A conslderable team would he required to carry through the
project I have In mind, and NRAD would certainly be the appropriate
organization., However, there i1s a substantisl program of development
of electrical details before degign of a full-zcale instrument could
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T have dlscuased these ideas with Keller a few days after they
First crystallized and I would like to pregsent them in detall to
the NRAQ group. The Symoosium secems to provide a sultable occaslion;
I also look forward to having a conversation with you about it in
Oklahoma City next week.

¥ours sincerely,

9 3 .

. /

<
( {,’JQ"‘L\,_ [/.»;71)’7{- oAl

R.N., Bracewell.

Coples to : Dr. Keller
Mr, Sceger
Mr. Swarup.







Narionar. Rapio Astrovomy OBSERVATORY
Post Orrice Box 2

Green Bang, West Vircinia
TELEPHONE MaRLINTON 292

May 5, 1961

To All Delegates to Joint USA - USSR Radio Astronomy Symposium;

Enclosed is a copy of the preliminary scientific program for
the symposium., Included are only the known USA contributions, since
a list of titles from the USSR has not yet arrived. We hope to keep
the program flexible, so that papers mey be arranged in proper juxta-
position -~ therefore, requests for changes in the arrangement of
papers or additions to the program will be given all due consideration,

The National Academy of Sciences presently wishes to publish
the papers presented at the Symposium, The discussion of papers will
not be published, It is requested that speakers bring with them fo
the symposium manuscripts of their talks. An abstract suitable for
publishing will be a satisfactory substitute from those authors who do
not wish to have their full papers published.

Planned social activities include a symposium banquet on
May 16, and a visit to a non-commercial cave for those interested and
athletically inclined on the evening of May 17, It is hoped that the
Soviet delegates will have an opportunity to visit in some of the NRAO
staff members' homes on the evening of May 18, On May 19 the Soviet
delegates will return to Washington via automobile and the Skyline Drive,

If we can be of any assistance in connection with your attendance
at the symposium, please call on us.

Sincerely yours,

0. Struve
Director

Encl,

Orzraten 3y Associaren Usaversities, Ina.  + 10 Corumeus Cracrr, New Yorx 19, New Yorg ¢ Trerermone COrnumsus 5-2090



Progtgg

Jeiat USA -~ USSR Radio Astronomy Symposium

Monday, May 15
Great Hall, the National Academy of Sciences
Washington, D, C,
3:00 - 5:00 P, M,

Detlev W, Bronk: Welcome to delegates,

Oo

V.

Struve: Welcome to the National Radio Astronomy Observatory,

V. Vitkevitch: Greeting from Astronmomical Ctuncil of Academy of
Sciences of Soviet Union,

A, Sanamyan: Greetings from Academician Ambartsumian

D, Drake: Review of History, Present Status, and Course of
Radio Astronomy in the United States.

V. Vitkevitch: Review of History, Present Status, and Course
of Radio Astronomy in the Soviet Union,

Tuesday, May 16
Natienal Radio Astronomy Observatory
Green Bank, West Virginia
- 10:00 - 12:00 4, M,

Tour of the National Radio Astronomy Observatory
2:00 - 5:00 P, M,
Observatory Conference Room
Chairman: J, W, Findlay
F. Burke, Jj. W, Firor, and M, A, Tuve: HydrogenlLine Studies,

Blaauw: 2lecm Evidence on Interstellar Cloud Structure.

L. Seeger: 408 mc. Observations of the Polarized Component
of the Nonthermal Galactic Background Radiation,

D, Kuemin and A, E, Salomonovich: Radio Emission-of Taurus A
at a wavelength of 8 mm,

L. Sorochenko; Preliminary Results of Observations at 21-cm of
the Milky Way Region with the Center R_A, = 20V%s®
Pec. = +42°30¢




-2 -

Wednesday, May 17
9:00 - 12:00 A, M,
Chairman? G, B. Field

C.H, Mayer, T.P. McCullough, R.M. Sloanaker: Radio Source Polarization

Measurements.
Barrett: Observations of Radio Sources at 1,8-cm Wavelength,

Kuzmin: Spectra of Radio Sources Observed with the 22~metér
Radic Telescope of the Lebedev Physical Institute.

Menon: The Density Distribution in Emission Nebulae.
Kahn; Dynamics of HII Regions.

Parijsky: On the Connection between Hydrogen Lines Radiation
and Radio Emission of Gaseous Nebulae.

Kuzmin, R.I. Noskova: Identification of Exciting Stars and
Determination of Fmission Nebula Parameters on the

Basis of Radio Astronomical Data.

2:00 = 5:00 P, M.
Chairman: F. T. Haddock

Kuzmin: Concerning the Discrete Source of Radiation at
R,A, = 1885307 Dec, = +1°167,

Lilley: Results of the Harvard Hydrogen Line Maser Program,
Wade: The Structure of Some Bright Galaxies.

Stanley: Measurements of Radio Source Diameters at the Owens
Valley Observatory.

Matthews: The Determination of Accurate Positions of Radio
Sources and the Problems of Identification,

Heeschen: The Spectra of Some Bxtragalactic Radio Sources,

Little, D. D. Cudaback and R, N. Bracewell: Structure of the
Central Component of Centaurus A,

Woltjer: Some Remarks on Supernova Remnants.

5:00 P.M, =~ Study Groups on Source Polarization and Zi-cm
Line Studies.




M,

-3 -
Thursday, May 18
9:00 - 12:00 A, M,
Chairman: V. V. Vitkevitch

Tovmastan, R, K. Shachbazyan: On the Bquality of Cosmic Sources,

Minkowski: Radio Sources, Galaxies, and Clusters of Galaxies,

R,

Sandage: On the Possibility to Choose Between Cosmological
World Models from Observations of Distant Radio
Clusters of Galaxies.

Ginzburg: On the Nature of Radio Galaxies,

Field: On Shklovsky's Early Picture of the Cygnus A Source,

Burbidge: Recent Ideas Concerning the Origin of the Strong
Extragalactic Radio Sources,

Razin: On the Spectra of Nonthermal Radio Emission of the
Galaxy and Metagalaxy.

Getmantsev: On the Origin of Non-thermal Galactic Radio
Emission and of Primary Cosmic Rays.

Syrovatsky: On the Spectrum of the Galaxy and Selar Cosmic Rays,
2:00 - 5:00 P, M,
Chairman: E, F, McClain
Kraus: Design Considerations and Preliminary Performance
Data for the Ohio State University 260-foot Radio
Telescope.
Swenson, Jr,: The University of Illinois Radio Telescope.
Lynds: The NRAO Flare Star Telescope,
Findlay: The NRAO 300-foot Transit Telescope.
Sanamyan: On the Work of the Large Interference Radio Telescore

at the Byurakan Observatory.

5:00 P, M, - Study Groups on Discrete Sources and Large Telescopes,



I

Friday, May 19
9:00 = 12:00 A, M,
Chairman: J, W. Firor

Stanley: The Owens Valley Interferometer and its Applications
to Problems ‘of Aperture Synthesis.

Vitkevitech snd P.D, Kalachev: The Large Cross Radio Telescepe
of the Lebedev Physical Institute, Possible Ways
to Construct Large Radio Telescopes. ;

 Bracewells Guiding Principles Leading to the Design of a

Radio Telescope with a One-Minute Beam.

Seeger: On the Design of the Giant Benelux Radio Telescope.

 Drake: Some Economical Designs for High-Performance Radio

Telescopes.




Invitees to the USA - USSR
Radio Astronomy
Symposiun

Dr. G. J. Stanley
Dept. of Radio Asironomy

Califernia Institute of Technology

1201 E, California St,.
Pasadena 4, Calif.

Prof, A. E, Lilley

Harvard College Observatory
60 Garden S5t.

Cambridge 38, Mass.

Mr, B. F. McClain, Head

Radic Astronomy Braach

U, S, Naval Research Laberatory
Washington 25, D. C,

Mr. Cornell H, Maver

Radioc Astronomy Branch

U, S. Naval Research Laboratory
Washingten 25, D, C.

Prof. G, B. Field

Princeton University Ubservatory
Princeton University

Princeton, New Jersey

Dr. R. Minkowski
Astronomy Dept.

U. Of Wisconsin
Madiscn, Wisconsin

Prof, F. T. Haddock
The Observatory
University of Michigan
Ann Arbor, Mich,

Dr. M. A. Tuve

Dept. of Terrestrial Magnetism
Carnegie Institute of Washington
Washington, D. C.

Prof., R, N, Bracewell

Radio Propagaticen Laboratory
Stanford University
Stanford, Calif,

Dr, G. R. Burbidge
Yerkes Observatory
Williams Bay, Wiscomsin

Dr, Harold F. Weaver
University of California
Berkeley 4, Califormnia

Dr, Allan R, Sandage

Mt. Wilson and Palomar Cbservatories
813 Santa Barbara St.

Pasadena 4, California

Dr. G. W. Swenscn
University of Illinois Observatory
Urbana, Ii1.

Dr. J. D. Kraus

Radio QObservatory

Dept. of Electrical Engineering
Ohio State University

Columbis 10, Ohio.-.

Dr., Bermard F, Burke
Carnegie Institution
5241 Broad Branch Rd,, N.W,
Washington 15, D, C.

Dr. Alan H. Barrett
The Obsezvatory
University of Michigan
Ann Arbor, Mich.

Dr. Thomas Matthews

Dept. of Radic Astronomy
California Institute of Technology
Pasadena 4, Califernia :

Dr. L. Woltjer
Institute for Advanced Study
Princeton, New Jersey

Dr. A, Blaauw

Mr, C, L. Seeger

Radic Astronomy Institute
Stanford University
Stanford, California



NOT ICE

The National Academy of Sciences is sponsoring a Joint USA - USSR
Radio Astronomy Symposium, to be held at Washington and Green Bank, West
Virginia, May 15 - 29, 1961, The opening session of this symposium will
be held at the Great Hall of the Natinnal Academy of Sciences, Washington,
from 2:30 to 5:00 P.M. on May 15. Members of your scientific staff are
cordially invited to attend this opening session,

The program will be as follows:
Chairman: D. S, Heeschen, National Radio Astronomy Observatory.

Detlev W, Bronk, President, National Academy of Sciences: Welcome
to Soviet delegates.

E, D, Drake, National Radio Astronomy Observatory: A Review of the
History, Present Status, and Course of Radio Astronony
in the United States, '

V. V. Vitkevitch, Lebedev Physical Institute, Moscow: A Review of

the History, Present Status, and Course of Radic Astronomy
in the Soviet Union.

O, Struve, Director, National Radio Astronomy Observatory: Welcome
fo the National Radio Astronomy Observatory.



Report on the Joint USA-USSR Radio Astronomy Symposium
held at Washington and Green Bank, May 15-19, 1961

I. A joint USA-USSR Radio Astromomy Symposium, arranged under Article 7 of the
exchange agreement between the Academies of Sciences of the USA and USSR was held

at Washington and Green Bank, May 15 through May 19, 1961, The host institution

was the Natlonal Radio Astronomy Observatory. The Opening Session was held at the
National Academy of Sciences, Washington on the afternoom of May 13, when welcoming
and introductory addresses were given, Technical Sessions were held at the National
Radio Astronomy Observatory, May 16 through 19,

11, Participants in the symposium were as follows:
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Getmantsev, Radiophysical Institute of Gorky University
Kalachev, lebedev Physical Institute

Kuzmin, Lebedev Physical Institute

Samamyan, Byurakan Astrophysical Observatory
Sorochenko, Lebedev Physical Institute

Vitkevitch, Lebedev Physical Institute
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. Barrett, University of Michigan
aauw, Vanderbilt University
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Bracewell, Stanford University

Burbidge, Yerkes Observatory

Burke, Department of Terrestrial Magnetism, Carnegie Institution
of Washington
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F. D, Drake, National Radio Astronomy Observatory

G. B. Pield, Princeton University

J. W, Findiay, Naticnal Radioc Astronomy Observatory

J. W, Firor, Departmant of Terrestrial Mapgnetism, Carnegie Institution

of Washington

Haddock, University of Michigan

Heeschen, National Radio Astronomy Observatory
Kahn, Natiomal Radio Astronomy Observatory
Eeller, Natiomal Science Foundation

P, Kraus, Chio State University

B, Lilley, Harvard University

R. Lynds, National Radio Astronomy (bservatory
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. Mayer, Naval Research Laboratory

. McClain, Naval Research Laboratery
K. Menon, Natiomal Radio Astronomy Observatory
Minkowski, University of Wisconsin
R. Sandage, Mount Wilson and Palomar Observatories
L. Seeger, Stanford University
J. Stanley, Califormia Institute of Technology
Struve, National Radio Astronomy Observatory
W. Swenson, University of Illincis
M, Wade, Natiomal Radic Astronomy Observatory
F. Weaver, University of California
Wolitjer, Imstitute for Advanced Study
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The symposium interpreter was Mrs., S. Edmundson, of the USA National Academy
of Sciences. Appendix A is a photograph of most of the symposium participants.

ITIY. The Symposium Program,

The Symposium Program was opened by Detlev W. Bronk, President of the U, S,
Academy of Sciences, who welcomed the delegates, and by V. V., Vitkevitch, who
brought greetings from the Astronomical Council of the Academy of Sciences of the
Soviet Union. V. A. Sanamyan presented greetings from Academician Ambartsumian,
and O, Struve welcomed the delegates to the National Radio Astronomy Observatory.
Introductory papers reviewing the history, present status, and the course of
radio astronomy in the United States and in the Soviet Union were then presented
by F, D, Drake and V., V. Vitkevitch,.

The Technical Program. Below is given a list of the technical papers presented
at the symposium, with a brief description of the subject matter of each.

B. F. Burke, J., W. Firor, and M, A, Tuve: Hydrogen Line Studies. A report
of cloud structure of interstellar hydrogen at high galactic latitudes, as found
with a2 multi-channel radiometer,

A, Blaauw: 2i-cm Evidence on Interstellar Cloud Structure, The results of
attempts to portray 21-cm profiles as sums of gaussian components.

C, L, Seeger: 408 mc Observations of the Polarized Component of the Non-
thermal Gelactic Background Radiation., Excellent evidence for the existence of
polarization in the galactic background radiation, with a prelimimary map of the
orientation and percentage polarization found,

A, D. Kuzmin and A, E, Salomonovich: Radio Emission of Taurus A at a wave-
lemgth of 8 mm, Observations of Taurus A at high resolution which give evidence
for a second source very close to the Taurus A source.

R. L. Sorochenke: Prelimimary Results of Observations at 21-cm of the Milky
Way Region with the Centfer R. A, = 200 18" and Dec., = +42°30°, 2l1-cm profiles
showing absorption features conmected with the source Cygnus X, and indicating its
location in the Milky Way.

¢, H, Mayer, T. P, McCullough, R, M, Sloanaker, Radio Source Polarization
Measurements, Polarization measurements of six sources, of which only Taurus A
presently gives clear cuil evidence of polarization.

A, H, Barrett: Observations of Radioc Sources at 1.8-cm Wavelength. Ex-
tension of the spectra of several radio sources to 1,8-cm wavelength,

A. D, Kuzmin: Spectra of Radio Sources Observed with the 22-meter Radio
Telescope of the Lebedev Physical Institute, A critical comparison of spectra
obtained with the 22-meter telescope with older spectral data.

T. K. Menon: The Density Distribution in Emission Nebulae. The density
distribution in the Orion Nebula and NGC 2244, as found from radio observatioms.

F, D, Kahn: Dynamics of HII regions, A critical discussion of the cbser-
vatiopal date showing there are violent comiradictioms in theory which may be
resolved only by making extreme assumptioms regarding the evolutionary stage of
the subject HII regions.
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Y. N, Parijsky: On the Comnmection between Hydrogen Lines Radiation’ and
Radio Bmission of Gaseocus Nebulae. A means of determinimg the distance to
emission nebulae from optical and radio observations, with the results of the
application of the method to 32 nebulas,

A, D. Kummin, R, I, Noskova: Identification of Exciting Stars and Determi-
nationn of Emission Nebulae Parameters on the Basis of Radio Astronomical Data,
A proposal of a new method of idemtifying exciting stars and measuring nebula
parameters using radio observations and optical spectral data only. Application
to many HII regions gives very encouraging results,

A, D, Kuzmin: Concerning the Discrete Source of Radiation at R. A,
180 53M7  Dec, = +1°16', Data from the 22-meter telescope is given which in-
dicates that the source is a non-thermal source similar to IC443,

A, B, Liiley: Results of the Harvard Hydrogen Line Maser Program. Both
negative and positive results of a search for 21-cm line and continuum radiation
from galaxies is given.

C. M, Wade: The Structure of Some Bright Radio Galaxies. The double
emission regioms im Formax A, Centaurus A, and Cygnus A is emphasized as =
significant feature of intrinsically bright radio sources, and the complex low
intensity structure of M87 described.

@, J., Stanley: Measurements of Radio Source Diameters at the Owens Valley
Observatory., A summary of the statistical data on source brightness distribu-
tions found at Owens Valley, which show that a majority of the intrinsically
bright radio sources are probably double,

D, S, Heeschen: The Spectra of Some Extragalactic Radio Socurces. A
summary of the extensive observations of source spectra, which show that the
normal galaxies and abnormal radio galaxies fall respectively on two well defined
sequences in a color magnitude diagram, and that some of the bright sources have
digtinct curvatures in thedir spectra.

A, G, Little, D. D. Cudaback, and R, N, Bracewell: Structure of the Central
Component of Centaurus A, The central component of Centaurus A is shown to con-
sist of two components of unequal strength, in two possible orientations.

L, Woltjler: Some Remarks on Supernova Remnants: It is suggested that the
central star im the Crab Nebula is an extraordinary object which emits much
of its energy in the form of enmergetic particles. The source 3C48 may be an
exanple of an older version of the same object,

G. M, Tovmastan, R. K, Shachbazyan: On the Equality of Cosmic Sources,
A statistical analysis of a number of source catalogs was made which indicated
that radio sources tend to occur in clusters of galaxies, and they tend to be
connected with double galaxies, )

R, Minkowski: Radio Sources, Galaxies, and Clusters of Galaxies. A
summary of the most recent results obtained from the optical identification of
radio sources,

A, R, Sandage: On the Fossibility to Choose Between Cosmological World
Models from Observations of Distant Radio Clusters of Galaxies. An analysis of
the quality of observations needed to distinguish between different cosmological
world models,
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V. L. Ginzburg: On the Nature of Radio Galaxies, It is shown that large
aumbers of relativistic electrons could be produced in the early stages of the
evolution of a galaxy when high material velocities exist,

G, B, Field: On Shklovsky's Barly Picture of the Cygnus A Source, A dis-
crepancy between the positions of the stellar and halo components of the source is
shown, which seems to militate strongly against this early picture,

G. R. Burbidge: Recent Ideas Concerning the Origin of the Strong Extra-
galactic Radio Sources. A suggestion by Hoyle that radio galaxies are the result
of an enormous flare phenomenon in the central regioms of galaxies is discussed,

It is shown that this demands extreme parameters of the radio galaxies. A new idea
is presented that radio galaxies are the result of a chain reaction of super-
novae in the galactic nucleus.

¥, A, Razin: On the Spectra of Nonthermal Radio Emission of the Galaxy and
Metagalaxy. It is shown that if the exchange of relativistic particles between
the galactic plane and halo is impeded, the spectrum of radio emission from the
halo should be steeper than the radiation from the flat subsystem. Extragalactic
radiation should have a still steeper specirum,

G, G, Geitmantsev: On the Origin of Non-thermal Galactic Radic Emission and
of Primary Cosmic Rays., Arguments are given in favor of the idea that the rela-
tivistic particles giving rise to halo emission origimate in the halo during the
early history of a galaxy. Supernovae are probably a source of relativistic
electrons only for the flattened subsystem, The exchange of cosmic rays between
the halo and flat subsystem is almost absent,

C, B, Lynds: Application of the Image Orthicon to Astronomical Problems,
Observations made with an image orthicom on the 36" Kitt Peak telescope were
presented, and the advantages (high quantum efficiency) and the limitationms
{image distortion) of the image orthicon described.

J. D, Kraus: Design Considerations and Preliminary Performance Data for the
Ohio State University 360-foot Radio Telescope, A description of the 360-foot
telescope, accompanied by a theoretical amalysis of various aspects of telescope
performance, and actual measurements which are closely comsistent with the theo-
retical analysis.

G. W, Swenson, Jr.: The University of Illinois Radio Telescope., A description
of the design of the telescope, accompanied by a progress report on the construction
of the instrument,

J., W, Pindiay: The NRAQ 300-foot Transit Telescope. A descriptiom of the
design of the telescope, and demonsitratiom of a model of it,

V. A, Sanamyvan: ©On the Work of the Large Interferemce Radic Telescope at
the Byurakapn Observatory. A detailed description of the seven element inter-
ferometer at the Byurakan Observatory, with examples of the high quality of
observation possible with it,

G, J. Stanley: The Owens Valley Interferometer and its Applications to
Problems of Aperture Synthesis. A resume of experience gained from the Owens
Valley Interferometer, with some suggestions as to how to extend the ingtrument
so as o increase iis observimg capabilities,
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V, V. Vitkevitch and P, D. Kalachev: The Large Cross Radio Telescope of
the Lebedev Physical Institute., Possible Ways to Construct Large Radio Telescopes.
A descripiion of the design of the large cross telescope, and the progress made
in its comstruction, Discussion of several novel proposals for the construction
af very large reflector type telescopes.

R, M, Bracewell: Guiding Principles Leading to the Design of a Radio Tele-
scope with a One-Minute Beam, A discussion of the philosophy that should guide
future designs for large telescopes, with emphasis on resolution limiting and
the advantage of building an imstrument which can be expanded. A design which
meets the criteria, using a number of cylindrical parabolas, was presented.

C. L. Seeger: On the Design of theé Giant Benelux Radio Telescope. A resume
of the problems encountered in the design of very large cross type telescopes, and
2 discussion of various approaches which might solve these problems.

F. D, Drake: Some Economical Designs for High-performance Radio Telescopes.,
A description of several versions of =z telescope which combines reflecting
elements with the Mills Cross principle to give high performance at low cost,

Informal Discussion, Because of the limited number of papers on the program,
and the smaii number of pariicipants, it was possible to devote much time fruit-
fully to informal discussion. To aid in this, informal study groups were organized
outside the formal symposium program to discuss the following special topics: -

Source Polarization Studies

21-cnm Line Studies

Discrete Sources

Design parameters for Large Telescopes

IV, Social and Sightseeing Activities,

The following social and sightseeing activities were arranged for the
svmposium:

1) A symposium dinner, attemded by 21l delegates.

2) Dinner parties im the homes of NRAQ staff members for members of the
Soviet delegation. '

3) A visit to some nearby caverns by a portion of the American and Soviet
delegations,

43 A returnm trip to Washington by automobile for the Soviet delegation, via
a route which included the Shenandoah Valley and the Skyline Drive,

5} Sightseeing in Washington, imcluding a visit to the White House and most
pther points of interest,

V., Other Scientific Visits made by the Soviet Delegation,

Arrangements were made for the Sovief Delegation to visit the Department of
Terrestrial Magnetism of the Carnegie Institute of Washington, and the Radio
Observatory of the University of Michigan. The Soviet delegation was very pleased
that it was possible, on short notice, to make these wvisits,
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VI, Suggestions for future symposia.

As a result of the experience gained from this symposium, we would like to
make the following suggestions regarding future Symposia:

1) An interpreter was provided at this conference. This turned out to be
very useful, and contributed very significantly to the success of the venture,
There is a severe language problem with most delegates, making an interpreter
extremely desirable at future symposia.

2) Hotel accommodations provided the Soviet delegates in Washington were
below average in quality, and did not reflect well on the U.S, or American
hospitality, Better accommodations should be provided in the future.

3) ZHEvery effort should be made to determine well in advance of the symposium
the places, other than the symposium location, the Soviet delegation wishes to
visit while in America, Since many places are closed to Soviet citizens, and
arrangements to visit the permitted places take time to make, the Soviet desires
need to be known well in advance so that side-trips can be arramged, where possible,
in an efficient way.

VII, Evaluation of the Effectiveness of the Symposiunm.

It is felt that the technical program was well balanced and stimulating,
and that its scope and length were very nearly optimum, In the discussioms held
in connection with the formal program and outside it, there was a free and enthusi-
astic flow of information between the two delegations. Because of this, major steps
were made in gaining a knowledge of the progress made in radio astronomy in the two
countries, and the problems now considered important in each, Since the attainment
of such mutual understanding was 2 primary goal of the conference, it is felt that
the symposium was highly successful.

At the request of the Director of the National Radio Astromomy Observatory,
the undersigned organized the Symposium and prepared this report,

F. D, Drake
Associate Astronomer

July 13, 19é1




APPENDIX A

The accompanying photograph shows most of the symposium participants.

Key:

(Left to Right) -

First Row (seated): G, G, Getmantsev, F, T. Haddock, M. S, Wade, 5. Edmundsen
(interpreter), R, Minkowski, V., V. Vitkevitch, O, Struve, R. L. Soro-
chenko, J. W. Firor, G, Keller, A. D, Kuzmin, R, N, Bracewell,

F. D. Drake,

Second Row: C. M. Wade, E. F. McClain, V. A, Sanamyan, P. D. Kalachev, G. J.
Stanley, A, H, Barrett, H. F, Weaver, G. W. Swenson, Jr,, C. H. Mayer,
D, S, Heeschen, J. D, Kraus. ' '

Third Row: G. B, Field, T. K. Menon, C. L. Seeger, L, Woltjer, A. R, Sandage,
A, E, Lilley, A. Blaauw, F. D, Kahn, B, F, Burke.

Absent: G. R. Burbidge, J. W, Pindlay, C. R, Lynds,
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