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MORNING SESSICN

The morning session of the conference wes called together at 9415 s ane
by the Chaiyman, Dr, Detlev W, Bronk. After welcoming the members, he
presented in turn the speskerses They have given the following sumsries of
their remsrks to be included in these minutes

The Purpose of the Conference = Drs A. T. Waterman

I wish to express on ‘the part of the Foundation our appreciation of
your attendance today on this important matter, earrengement for a radio
astronomy facility. We in the Foundation wish to be sure that all
concerned with a project such as this are fully informed and have
opportunity to express their viewse.

The circumstences may be worth reviewing under which the Foundetion
is embarking upon a program rendering support to the construction of
. lerge facilities for researche During the period just following the war
the interest of scientists in large research facilities such as
supersonic wind tumnels, nuclear acocelerators and resctors and electronio
digitel compubers were arranged to be financed by the then existing
agencies, such as the Department of Defense, Abtomic Energy Commission
and the National Advisory Committee for Aeronmuticse. These were
research facilities which could be related to the missions of the
respective agencies, In ‘the meantime, needs on the part of scientiste
for facilities for the purpose of basic research in academic
environments have been sccumulatinge The Foundation, feeling that
primary responsibility for such facilities lsy with the Foundation,
seoured approval from the Administration to embark upon a program of
finencing the construcbion of such facilities, where the sclentific
‘need is regarded as urgent and when funds from non=-government sources
sre not available. In its 1957 budget, therefore, the Foundetion
 inoluded en item for facilities of this character which is separate
from its regular program in support of basic research. Our
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procedure in plenning for e major regsesrch facility is bo constitute a
study to determine its desirability, priority, its scope and locatione
Focilities of this charscter now under consideration by the Foundation
inolude redio sstronomy, opticel astronomy, electronic compubers,
nuolear reactors anl asccelerators, the last nemed in cooperation with
the Atomic Energy Commissione The intention is te establish these
facilities in close conjunchion with academic institubtionse

In the present insbance, the Foundation, with the advice of its
Panel for Redio Asbronomy under the cheirmenship of Dr. Tuve, accepbed
a suggestion by Assoclated Universities, Incorporated that the latter
meke & fensibiliby studye This study, finenced by the Foundation, has
proceeded over & period of approximately two yesrs and s final report
is presently being prepared. You will hear the details of this study
during the course of this sessione

In proceeding with plans for the comstruction and gupport of a
radio astronomy facility the Foundation is aware of the fact that
adequate private funds are not likely to be available oither for
congtruction or maintenance of the instellatione Since the Foundation
is, by law, not allowed to operate research leboretories it has the
present responsibility of congidering the recommendations mede in the
AUT femsibility study, the location of the site, the plen o be
developed for the facility proper, its protection from redio noise,
its camplete sccessibility to astronomers, and the arrangements for
construction end menagement of the facility. These are matters for
present consideration and for finel decision by the Foundation at
the meeting of the National Science Board in Augusts

This morning you will hear en account of the study which has
boen made, the status of the field of radio astronomy, with speciel
reference to this country, and the relation of this field to astronomy
as a wholee We look forward o your comments and suggestions in order
thet the Foundation may proceed in such menner as to provide an
up=-to-date, compebently handled facility in which the enbhusiastic
partioipation of all those interested in the field may be obtainede

UeSoho Noeeds in Radio Astronomy = Dre Mo A. Tuve

I may surprise and even diseppoint sume of you todey, because
‘the pattern of meetings in Waghington for the discussion of hoped=for
facilities to be built with Federsl funds is traditional and well
 established, but I shell not give you the usual glowing account of the
needs and opportunities in the ares under discussione I shall be
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comsorned with the needs of radio astronomy es I see them, but this meens
I shall talk very soberly about some basic policy questions for the
Science Foundsbion. These policy questions must be faced in considering
facilities for redio astronomy, snd the actions teken will set

important precedents, because this is the first example of sn attempt

by the National Science Toundeblon to provide rather large facilities

for research in a field of basic science, such ag astronamye

I am thoroughly convinced thet the primary need for the
development of radio astronomy in this country right now is not for
facilities but for arrangements which will insure that radio asbronomy
is fully integrated into the subject of astronomys If we are concerned
with basic research objectives we must take actions which will help to
avoid the development of radio astronomy as anobher very speclelized
interest in the general technolopical field of electromicses

Dre. Minkowski of Mto Wilson = Palomar Observatories will give you
& brief report later on his studies during several months in
Austrelis and England seeking opbticel ldentifications emong the stars
snd mebules of the radio emitters they have found in various spots in
the skye His asbtronomiocal harvest from their date was diseppoinbingly
olose to zero, and it is nobt at nll olear that o reasorable increase
in the size of the eguipment used for such studies will insure
unequivocal astronomicel resultse This is just one example of the
distence between electronic radio astronomy end the study of large
aggregates of matter in great reaches of spece, which, to me, is
astronomy s -

There is of course some growing need for undertaking to
consbruet special and rather large equipment in this field, although
right now there are rether large funds for equipment in the hends of
every active group in our universities and elsewhere in the UsSahes
For this very reamson perhaps & more immediate need than for facilities
is ‘the need in our universities for support of their yeaxrly operationse
Nevertheless, I feel that at least one-third of these operating funds
should come from the universities themselves, to insure true grass
rooks interest and critical self ewvaluation of whet they are
supporting. ' ?

T must advise you that there is a rift in our NSF Advisory
Penel on Redio Astronomy, with three of our seven members practically
committed to the selection of the AUIL as the active agency since we
begen our discussions two years agoe I therefore speak today as a
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personal advisor to the Soisnce Foundation, and I am not presenting
views agreed on by the Committee.

There is more at steke here today then s decision as to who is ‘o
reoeive Science Foundation money to meke an expensive new focilibty. As
I see it, these poliocy questions relate to four principal pointsz

(a) The NSF must decide whether and how redio astronomy is to be
integreted with opticel astromomy, or Lo suppert it as pretty much of e
separate activity, more or less on the scele to which electronios has
became accustomed. !

(b) The NSF must decide whether, not as en interesting
technological development but as a basic scisnce concerned with
asbronomical objects out in spece, radio astronomy now offers promise
of such great rewsrds that financial support in the range of many
SITiTons of doliars Trom the NSF appropriations during the mext few
years will be justified. You will hear today proposels for en inltial
commitment and an ergenized mode of procedure which has the
scknowledged goal, although not approved by the NSF, of building &
facility with a 100 to 600 foot reflector, with cosbs in the range of
25 to 30 million dollarse

A number of us who are directly cccupled in studies of the radie
emissions from our galaxy and other objects do not think that plans or
sven hopes for spsnding such large sums are justified todaye. The ides

of planing for such large facilities is being pressed by a very small
group of men whose attitude toward funds end Federal support is, in
fact, in very greal contrest Lo thet which most of us still hold,
sspecially toward funds entrusted to us for basic research. This
ettitude toward funds for basic research has been cleerly different,
ot lesst until now, from our various attitudes toward funds for the
practical gosls of our society, such as militery engineering,
including stomic enerpgys.

Palomr exd the 200 inch cost 6=% million dollars. The facility
for radio estronomy under discussion today will cost Li=% to 5 millions
with e 140 foot dish. The planning document presented to the NSF also
calls for a 250 foob dish, which will cost meybe L to 6 millions more,
and quite frenkly and publicly the proposels made to the NSF in this
plenning over the past two years look to the erection of a 600 foob
dish within o few ysars at sn estimated cost of 25 to 30 million
dollarse

One basic point on this metter of whether grest rewards are to be




expecteds In dealing with this subject, as with several similar
situations involving lerpge Federsl expenditures for large activities in the
name of resesrch, I find the sbtmosphere of the discussions here in
Weshington is deflected in svbble weys so that men like me who undertake
50 question verious lerge proposals are put in the position of being asked
to show that great research rewsrds will not oome from e given great and
expensive expedition or activibty. This is obviously a new situation in
policy matters. It remains my own convietion thet the burden should
instead rest on those who press for these very large activities to
demonstrate rather clearly that grest rewards are to be expected, This

is not easy, and the matber is often given rather minor attention, with
emphasis instead simply on great activity es a bagis for expecting
regsearch resultse

(¢) A third policy question is whether the pattern by which the
NSP underteskes to support various flelds of basic research will teke ‘the
form of supporting university initiative, primarily in the universities,
or will be the pattern now so widely esteblished in the "peripheral®
acbivities of our universities end technological institutes of setbing
up 8 self-propagating end largely self-approving group rather distently
releted to the universities. We all now know that in these special
laboretories the initiative and control rests largely in the hands of &
professional management groupo Usually this manegement group itself
carries on a resesrch sctiviby which is distinetly pert-time or long
pasts It might be wise to move slowly on this cholee of en operating
pattern, even if it results in making much less available in the wey of
facilities, and s much smaller totel ocan be successfully expended .
We might well undertake to give the responsibility and euthority and
control to single universities or to two or three universities having
bona fide and real faculty interest in the subject matters At sll odds,
the initiative snd planning should be squarsly in the hands of several
competent specialists who risk bheir futures on the necessity for
success of the project, and not, as it has been to date in this
fessibility sbudy, despite my vigerously expressed objections to our
Penel, in the hards of an agent, such as the office steff of the
sonbractor who prepared the feasibility report we are here to discusss
That staff and the engineers and erchitects they have hired have
underteken to act for the research men, but every regearch men in their
advisory picture is provided with a convenient retreat from personal
responsibility for the actuasl oulcamee

(4} There is snother facet of this kind of policy decision which
it is hard to express clearly, but it is closely ekin to the reasons many
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of us have for keeping educetion a metter of state and local concern, and
avolding the dominance of a single viewpoint backed up by large Federal
fundse If very comsiderable funds beoome availeble, both for equipment
and in amuel operating funds, for the 20 or 25 men in the UoS shs nOW
sotive in this field of radio astronomy it paralyzes the local support

at the seme time thet it attracts new graduate sbudents in numbers which
relste to funds available instead of to the astronomical challenge which
they sess

Another wey to express this is es a choloe on the one hend between
the university opportunist who makes it his competitive business to
move first into pesition to get the biggest end the best devices and
support which can be obtained on Govermment funds, snd on the other
hend the trues scholar, who is dedicated to his subject end his
sdvencement of it beceuse he loves ites For him research is a kind of
personal quest or personal search for truth and inspiration; he is glad
for occasional help and assistance, but he does not want to be organized
or run by others, nor does he want to run e rece with them for the
opportunity to work in his special subject. His initiative is parslyzed
and his creative faculty is dulled if at every turn his smell moves are
trumped by the large reqwests and large activities of the competitive
opportunists who seem to operate es though research wers a big business.
We have here some of the primary distinctions between the pupport of
basic resesrch snd the support of technological research.

The propossl we are to consider % dey for mechenisms of control and
operation, and the spirit and initi&tigé leading in this study towerd
larger and more magnificent perabolic reflectors, is crested essentially
a5 6 technological plens In my judgment, as it has been developed Vo
dete, it does not exhibit a broad base of scientific justification for
the expected huge equipments inoluded in their planning, nor does it
show ‘the personsl acoceptance of responsibility by individuel resesrch
men who will devote their lives to the subject and to the success of
these specific plans. In basic research et least it must be amply
olear that one gives finemcial support, not just to a mans gement group,
vut to known individuals who are reedy to risk their working lives to
meke their resesrches significent.

ek sk e o o ok o ok o ok ok

There are three questions on which the National Science Foundation
needs to be advised, as I see ibs

(1) Shall redie astronomy be confirmed and supported with funds as

w10 e




8 separate subject, distinct from optical satronomy? If so, I personally
o sure 3% becomes ohiefly & Ttechmolegy, not & beslc. science of the
struocture of the universe. Radio astronomy to date has enly one spectrum
line, for instence, and no scale of distancese. The alternate is an
integrated plan and operation together with optical astronomy.

(2) 1In either oase, decision must be mede as to the magnitude of
funds the NSF is prepared to commit to this special subject during the next
Jacede or soe If the AUI plapning is supperted, the total yearly funds
(in this one subject) exclusive of the proposed lerge facilities, must be
in the renge $700,000 to §1,000,000 per year from the NSF, with sbout half
of this going directly to the universities. (As s footnote, Harverd needs
$60,000 per year from the NSF for their medest installation and e few
gtudents,) Otherwise the universities must lose their yearly funds to
keep the central facility in eperation (this initial facility will need
ghout $400,000 per year)e |

(3) The selection of e contractor and mode of operation and control
is very pleinly s mstber of an NOF ohoice between e true university
operation with initiative snd guidance actively in the hands of the
university research men and their own officials, or a special laboratory
opsration, nominally in university hands bub actually controlled end
guided by small self-approving groups of "axperts”, often dominated by
only two or three strong men in the university circles snd the Government
funding agenciese We have all seen how these leboratories, such as the
AEG leboratories and the various defense agency establishments which have
university sponsorship, are self regenerative once they have been starxted.

My frenk advice apaminst ascoepting the AUI as o contracting apgency for
oresting new facilities for radio astronomy is not based on their list of
trustees but on their very large plans and on the pattern of self=generated

“approvel and of autametic initiative for larger and lerger projects of the
same technological type. This kind of development to large machines has
been the record of the AUI, in common with so many other quesi=defense and
quasi-government agenciese If the document and plens presented by the
AUT receive the approval of the NST board we must expect to sese this
aotivity grow into a 30 to 50 million doller project, and all of this will
‘be for a hyper=specialized astronomy which covers only a small pert of the
actual sweep of our knowledge of the objects in the vast deeps of space.

I have been very outspoken this morning in my assessment for you of
the scetusl decisions which the NST officers and board are now facing, and
 which will be determined in part by your comments on today's proceedingse
You will hear a description of the opportunities end activibles in radio




astronomy and of the plans presented by the AUI as o result of its
fonsibility study. These desoriptions are maturally golng to be
opbimistice I have had to choose. between silent acquisescence and this
outspoken~~but in this council room I hope relatively privete=-
oriticigm of the plans and hopes of several of my friends of long
standings

It hes nob proved possible to act as a Chairmen giving you & report
from s Committee. Three other members of our Committee of seven will be
heard todey, Messrse Bok, Minkowski, and Hagen. 1 shall read
Dr. Greensteints and Dr. Purcell!s comments on the AUL report later if
the Chairmen permitse Dre Kraus, the remaining member, has mede no
comment and is not heres '

In closing, I shoud sey thet I comsider it possible to go forward
‘with the provision of special equipment for radio astronomy, even
including & so=oalled national facility, but on e modest soale for five
or seven yesrs as the subject develops and we acquire some men of
stature ns astronomers in this subjecte The plan for e reflector in the
‘size range 140 or 150 feet appears sounde

As I see the situation, a first reguirement is for the NSF +o pub
opticel and radio astronomy in the hands of a single board under one
Chaimmen and hie Depuby, to insure against distortion of emphesis by
technological enthusiasts, and to orient the activity wnequivocally
toward the problems of large bodies in great reaches of space, which is
astroncmye A secord basic requirement is for the NSF to insigt on the
full-tinme sctivity on e permenent basis of several senior professional
men with outstanding research quelifieations in opbical astronomy end

redio astronomys Then third the metter of facilities cen be settled,
but before this is done the actusl plenning of locel university support
should firmly be determined by the NSF end its boarde The size and
location of a propesed central faciliby oan ‘then wisely be determineds

I should remark that the Greenmbank, West Virginie, site is a good
one from the standpoint of geographical isolation, probably as good as
ean be found in the Basb, snd I have supported the reel estabte options
on ite I can see, however, as I have wabched this subject develop
~ during the past severel years, that there ere very good reasons for
considering e joint location with end near the proposed National
Observetory for Astronomy in Arizona es probably to be preferred.
Transporbation cost end time is nobt much different for the two locations,
bub close assocoiation of the radio astronamers, who often seem to have
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physiocs or enginsering instead of asbronomy as their background of
advenced training, with the optlidal astronomers would be of tremendous
importence in helping those with an elsotronics background to develop
sound enthusiasms and oriticsl judgment in astronomical problems.

The besic point here is not related to geograephy, but to motivation,
stimuletion, impgination and intellectual growth in a huge field of
research, namely astronomy, which is not the common background of the
physicists and engineers who becoms tradio astronomers®s.

To put it all very simply, I can only say that thers is no substitute,
by Comnittees or Steering Groups or Gonbractors, for firm and wise
administration by the NSF, based on olear policies, in the handling of
this problem of supporting the field of radio astronomys

Radio Astronomy Research in the United Stetes « Drs Bart Je Bok

(1) Brisf Historical Notese FRadio astronomy had its birth in the
United Stebes in the early 1950°s, when Kerl G Jansky discevered radio
gtatic resching us from the direction of the center of our Milky Way
Sygtem. Some of the basic early discovery work was done in the
United Stetes by Grote Reber (first map of the distribution of radio
radiation from owr galaxy) end by Js Ce Southworth (radio radiation fram
the sun), but in the postwer peried the lead was taken by Greetb Britaein,
Augbrelia, the Netherlands and Cannde, Ten years ago, only ons single
university =~ Cornell == devoted msjor atbention to research in redio
astronomy and the Navel Research laboratory (WRL) had then only Jjust
entered the fialde

The National Bcience Foundation re¢ognized aelmost immedistely
after it had been sstablished, a little mere than four years ago, that
the United Stetes was lagging far behind othéer countries in this important
new field of researche The Foundetion began its efforts in -redio '
astronamy by the support of the activities at Harwrd (where the research
effort had been sparked by the discovery of the 2l-om line of neubtral
hydrogen by Ho T Ewen and Eo Ms Purcell s March 1951 ) end at Ohie States
Independently the Department of Terrestrial Magnetism of the Carnegie
Insbitubion of Weshington (DTM) and the Netlonal Bureau of Standerds
(NBS) had enbered the field, so that by the swmer of 1952 six Americen
centers could be counted as being active in radio astronomy s

-In Januai*y 195l;, the NSF organized a -Symposium to survey the fuburs
prospects for radio-asironomical research in the United Stabes. As a
result of this Symposium, the efforte alt the six institutions engaged in
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the work wes intensified, and the United States has now regained its place
emong the nations recognized as leaders in the field.

The early efforts by NSF havs had importent catalytic effscts on three
fronts e

lo The renewsd emphasis on radio astronomy in the United States has in
part provided the impetus for the establishment of several additional
regsesrch centers. Resesrch beyond the initiel planning stages is now under way
at the Californie Institute of Technology, the University of Michigan,
Stanford Unlversity, Rensselaer Polybechnic Institute (RPI) and at the
Horvard Soler Stetion near Fort Devis, Texasg in every ocase the initiel
support for these new efforts has come. from sources other thean NSF, nolably
the Office of Neval Research and the Air Forocee .

2, Follewing s suggestien originating from Harverd end MIT, the.NSF
and Asscoiated Universities Incorperated (AUL) emberked upon e feasibility
gtudy for a large inter-university radio observatory -~ the very observebory
that we shall be discussing todaye o

%e With ten institubtions now active in radio astronomy, gerious
consideration is being given at five additional universities to the
possibility of their entering this young and exciting fields We msy thus
‘count on close to fifteen active centers by the time the proposed radio
observatory at Greenbank, West Virginia, will be ready to operate as an
inter-university center for research in radio astronomys '

 Redio astronomy is being integreted rapidly into ‘the ancient field of
astronemys It hes became apparent during the past few years that redio=
asbronomicel techniques are as besic to astronomical research es are
photo-electric or spectrographic techniguese In other words, radio
astréonaniocal techniques ere ene of gseversl ways for the study of the
universés In investigations of the behavior and evolution of interstellar
clouds of gas and dust, for insbtance, the astronomer can hexdly esocape
using the radio techniques along with the more traditional optical
techniquese ‘

Before we exemine in detail the sclentific effert now under way in

radie astronomy in the United States, we should note the following general
pointa e :

' le Wherses four years égoarthe songtruction of & 50=foot parsboloid
mounted in sltmazimuth fashion, or of & 30-foot dish mounted equatoriadlly,

-l -




wes censidersd a majeor new engineering effort, we centemplate now with
cenfidence the congbriction of & 100«foot paraboloid mounted either waye
The step from s 100=foot paraboleid to & 1l0-foot parsbolold is a rather
modest onée .

2s In all but at most three of the ten institubtions active in radio
astronomy, men who rsceived their PheDe's in astronomy are directing or
co=dirsching the redio-sstronemical sotiviby, snd the conbtemplated new
enbriss in the field are at universities with strong departments of
sgtrononye :

30 The nuiber of active radie aslironomers in the United States has
Ihorensed in the past five years fram half a dozen to twenty or more.

A program for gradvate study is now actively under way at four
universities and thres mors are about to enter the fields Six PheDe's in
radio sstronomy heve been ewsrded inm the past three years end the
gradwmte gtudents in the field now number between Pifteen and twentye
Inoreasing interest in radio astronomy is being shown by American
agtronmmers at slmost all ebservaberiese

# The majority of the radic-astronemical centers in the Fasbern and

sntral United States are not contemplating the construction in the

near futurs of new large=scele equipment, beceuse they expect to meke
full use of the Greenbank facllities.

5o The developments in the United States must be oomsidered in relation
%o those of our northern neighbor, Cenade, which has long been sctive in
two aread, solar research (As Es Covingbong Ottawa ) and meteoric researoh
(Pe Mo Millman end Do We Rs MoKinleys Ottawa)e In addition we note that
the University of Torombo (De Ae MacRas) is entering the field, With new
Canadisn plens in the meking, much good cen come from e future clese
collaberation between the United States and Cenade, sspeoially as this
affects the Radieo Observabory at Greenbanke

e sk o s oo ek okl ko

‘In the brief sumary te follew, we shall survey the present status of
resesroh in radic astronany grouped under four hesdingse Ionospheric and
meteoric research are not included in the present surveye -

 dedoksok o dol ol daokoR

' (2) Solar Researche Much of the early activity at Gornell and ab




NRL wes in the field of solar research and both insbitutions continue %o he
smong the leaders in the fielde DIM has been active in solar redie
estronomy for many ysars end several of the newcamers to radio asbronomy,
Michigen, Stanford, Harvard (Fort Davis) and RPL are concentrating their
efforts upon studies of the radio sune

The NRL group hes been concerned primerily with studies of the sun at
8 mm, % cm, and 10 cm, during end oubside total eclipses of the sun. Same
of the most importent basic information about the brightness distribution
st various frequencies has resulted from the NRL studies.

At Cornell there is conbinuing emphasis on a solar patrol, first
begun in 1908, and new at & frequency of 201 o5 me/seces A 50 wavelengbhs
B-W interferometer is used for several hours around noeon each day, and
with its aid the position of active redio spots on the sun can be found
within a 3% sliceo The total flux is also recordeds Wide distribution
is being given to the daily results and duplicates of all records are
sent regulerly to the McMath~Hulbert Observatory for correlation with
other radio and opbical dates Now under construction is equipment for
the meesurement of the polarization cheracteristics at 200 mo /380 oo
Once this equipment is operating properly, it will be enlarged to permit
the measurement of polarization as a function of frequencys Also under
construction is an Leshaped N-S and E-W lobe-switching interferwmmeter,
with a spacing of 50 wavelengths at 53 mo/sec, which will, however,
initially be employed mestly fer ionospheric studiese

Inberferometric studies of the solar radiation have been the
principel area for solar research &t DIMs Studies have been mede to
derive the brightness distribution over the quiet sun et 200 mo /sac and
4his equipment iz now being used for positional ‘and polarization measures
on the sotive sun. A Christiansem array for 300 mozeo, which will have

a resolution of 3%, is now under consbructione

A regular patrol of solar redic radiation en 167 and 160 mo /sec is
being meintained by the NBS at Boulder, Coloradoe Medien levels are
reported for three hour Totervels as a part of a survey that operates
dally from sunrise to sunset throughout the year. Autcmatic calibration
is providede.

. The RPI radio astronomy observabtory is located 16 miles esst of Troy,

No¥e in the tewnship of Graftone The initial program consists of & study
of the metions of sources of solar outbursts st a frequency of 3500 mo /8606
The besic interfercmeter equipment consists of two 10<=foot reflectors
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separated by 250 meters, The lobe-pattern of the interfercmeter is swept
in sngle by varying the relative phase-delay between the entennas and the
commen receivere. The changing phase engle of maximum signel indicates

the apparant motion, relative to the sun, of sources smaller than a single
lobe s :

The major new effert in solar radio research in the United States is
presently the study of the radio frequency spectrum of bursts and outbursts
on the sun, following the sweep-frequency techniques developed by Je Pe Wild
at Sydney.

. The Harverd program at Fort Davis, Texas, employs a 28=-foot paraboloid
reflector with bhree primery arrays and associated receivers, ceveéring
successively the ranges 90 to 180, 160 to %20 and 300 to 550 mc/seca The
purpose of ‘the research is to obtain a dynamic record of solar radio
sotivity over a large frequency band, 90 to 550 me/sec as conbrasted to
the range L0 te 250 moc/sec employed at Sydney. The large aperture of the
entemna and the hipgh sensitivity of the receivers will assist in yielding
high eensitivity for smellescale phenomene in the soler atmospheres The
research at Fort Davis will be clesely coordinebed with that at the
nearby High Altitude Observatory (opticel) on Seoremento Pesk in New Mexicoe

The Michigem program has ite base near the Unliversity's Portage Lake
Observatoryse The prineipal initial radio telescops will be o 28=foot
pareboloid with recording sequipment capable of scamning mechanically fram
100 to 600 mo/sec, ben times every second. Simulteneous messurements will
be made of the state of polarization of the solar dburstse The work will be
coordinated clesely with the optical observations carried out et the
MoMe th=Hulbert Observatorye Future plana inelude axtension of the work to
& peraboloid antenna with an eperture of 60 feet and the use of travelling=
wave tube receivers for solar bursts observations in the range 5,000 to
10,000 mo/sece  With an array of four small horns at the focus of the
- 60=foot reflector, it should be poseible to lecate isolated bursts to
within e fraction of beam widthj at 3-om wavelength the precisien
should be of the order of a fraction of a minute of arces Burst pesitions
end dynsmic spectre should thus be ebtsinable with the aid of one single
large paraboloid mntemes ' -

At Stanford e very high resolution appsratus for soler radic research
i& now under construcbions it will be operated at a wavelength of 9 ome
The instrument consists of two mubually perpendicular Christiansen arrays
of 10=foot paraboloids, each 375 feeb long, and so coupled electronicaelly
that their fan beems ere mulbiplied together, following the prinolple first
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applied by Mills et Sydneys -B-W scanning will depend on the rotation of the
eorth and N-8 soamning will be done slectricallye The equipment is expeoted
%o have an sngular resolutien of the order of 3's For the quiet sun, the
instrument should give valusble information on the brightness distribution
ever the sun and limb brighteninge Detailed study will be possible of
‘chromospheric phencuens assoclated with solar aotivitye

(3) gbudies éffithe Planetss The discovery by Be F. Burke and K. L.
Franklin eF DIM of redio nelse from Jupiter has opensd up en entirely new
field af sstronmicsl researche They have detected at 135 meters
wavelengbh veriable radic noise of high intensity emenating from the
planst Jupiber, Further study hes revesled that, en ocoasion, these bursts
show strong circular polerizebions The principal active ragion has the
seme pericd md longitude as Jupiter's Red Spots Quite recently studies
of Jupiter noise at 11 meters wavelength have been made by the Ohio Stete
gEroupe i . ————muprr—

At NRL recent work at 3.15 om wevelength hes led to the detection of
radio radiabion from Venuse The ebserved flux level indicates that we are
dealing here with temperature radiation from the outer parts of the planet,
At Ohio Sbate intense end rather spectacular signals heve been received from
Venus 6% & wavelength of 11 meterse These signals must have e very different
origin fran those receiwd at NRLe

(I4) Continuous Redistions Ohie State ‘has for several years been the
leeding Americen institution for the study of the continuous background
radistion from our galaxy end beyonds -Je De Kraus and He Co Ko have built
end operated successfully a large helical array, designed for use atb
250 me /aec frequency end consisting of 96 helical beam antennas mounted on
a tiltabls ground plane 160 feet long by 22 feet wide, With this equipment
the ebservations have been made that have yielded the Ohlo Stete Radio Map
Of '&hﬂ Skyu

 Ohio State is pioneering in the development and construction of radio
telescepas of largest possible eperture at minimum ceste Experiments are
now undey wey with e medel censisbing of & fixed section of e paraboloid with
a tiltable flat-sheet reflecters The scals model designed to cperate at 125
om wayslength has worked eut so well that it %s now in use for solar and lunar
observationss The first half of a unit measuring 700 feet in length by 70
fest in height will be constructed shortly on a site provided by Ohio Wesleyan
University near Delaware, Ohies ‘

Whereas in the past there has been some emphasis at NRL upon flux



measures in the meter renge, the NBL work on the continuum has in recent years
been concerned primerily with meesures in the range of frequencies 1,000 to
'10,000 mé/sec. - Follewing the discovery at NRL of meny discrete radio sources
emanating radietion in a1l likelihood of thermal origin, detailed studies have
been made md ere continuing for several of the more prominent sources. The
fubure study of brightness distribubion in the conbtinuous baokground in the
decimeter, centimeter and millimeter range conbinues to be of primary
importeances Once the 60éfoot'parabolcid'at'Michigan is in operation, its
progrem will be concentrated heavily upon studies similer to those described
in this paregraph. The Michigen studies at centimeber wavelengths will involve
‘prine ipally measurements of intensity, position, approximate size end spectral
intensity distribution in the continuum of thermal ard non=thermal sources.

At DM there are two princopal areas of research relating to ‘the
continuume. A new array of éﬁ dipoles has been completed and tested in conjunc-
tion with the Mills Cross b 22 me /sece It will be used as an interferometer bo
check on apperent sources observed with the Cross alone and, in addition, it
will be used to survey the galectic beckground. A second area of activiby
relates to observations of the conbinuum in the 15 to %0 mo/sec frequency renge,
where geveral of the known discrete sources seem to have an energy maximum.

The four brightest sources seem to fit the recent predictions by F. T. Haddook
and e G. Romane

‘5. 2l-Centimeter Resesroh. Four American redio obserwvetories, NRL, .DTM,
‘ - B ‘ Herverd and Cal. Tech. are st present active in
ol-om research and e fifth, Michigen, may be added to the list in tThe near
future. ' "

~ 2l-centimeter research conbinues to be the central program in radio
estronomy et NRL. The discovery and study of the abasorption spectrum of the
Cagsidpeis source ranks as ons of the big events of the past few years, and the
recent discovery end study of an absoyption feature in the remote Cygnus source
hes far-resching conseguences for research on the expansion of the universge of
golaxies. The search for sbsorption or emission features other than the 2l-cm
line is being pressed at NRL and earlier this year much effort was spent on an
exhaustive but alas unsuccessful search for OH radiation (near 1667 mo/sec).
The 2l-cm redistion studies of ‘the region of the galactic center and surroundings
continue to be an important festure of the research progrem at NRL and, to
supplement the observetional waik, careful theoretical studies are under way
releting to the formation of ebsorption and emission features in the 2l-om
line and related studies of the continum.

At DIM, 2l-om research is in a stabe of trensition. Several surveys of
21-cm profiles have been made &t set galactic longitudes and from this work
much useful informetion he.s been obteined to supplement the Duteh work. This
progrem is being continueds In addition, & new 5O-channel receiver is approach-
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ing completibn.and‘will in all likelihood be used with-a new paraboloid antenna
of 60, to 80:féot diameter. Capeful attention is being given to the design of
‘the mgunﬁingnqgrﬁhg ngy.dishg which-ipcorporates several new features.

o "'Atvﬂérvérd&é?AEQGSiﬁ;Station~primary emphasis continues to be upon
related 21=om and optical studies of sections of the Milky Way and objects

of ‘special ‘dnterest, -The construction and putting into operation of the new
‘60-foot @, R. Agagsiz Radio Telescope has been completed., The radio telescope
is being used présently with the eledtronic equipment previously attached to

the 2)-foot radic telescope, but shortly the new electronic equipment with a
‘bandwidth of 5 ko/sec (radial velocity resolution of the order of 1 ke/sec)y will
g0 into operétion, L .

' :ij:Théfﬁriﬁéipal projects on which research has been completed recently or
is now in progress are the following ones: .

;E'*Bﬁggiéﬁfbf the néutral atomic hyd}@gen cbntent of optically known gas and
dust clouds;ef ou : | C o

~our galaxy.

2, Détéiiééfstudies of the spiral structure for some sections of the Milky Way,
Fiotably the sections between galactic. longitnde 1 =-60° and 110° and between
1= 335° and 1= 15%; also'a study of ‘the Gygnus Complex. T

3 -Siuéié?iéf[élécm:?adiatiOn asSo6iated With'clustersaand;aSSOQiations.
gifjA:céﬁﬁréﬁénéivéJstudy,of the;Orioﬁuﬁggregétg, including the'asséciatiohs,
NGC 22k, NGOC-226) and lambda Qrionis,. . - R

5, Thé di scovery and study of 2l-cm emission from the Coma cYuster of galaxies,

shifted .in frequency according to the prediction from the optically-observed
radial velogity of recessions - S .

_ ‘:fbﬁéeyggégéééfOQter and its new electronic equipﬁgﬁt'are iﬁ‘fgﬁxﬁsﬁalé"
operation, gpecial attention; will be.given to studies of absorption features and
to research,into.the 2l-cm radiation from-peyond our own Milky Way systeém. . ..

At Oal,Tech, the construction has recently been campleted of a 30-foot
paraboloid and associated electronic’ equipment and this instrument is now in
operation on top of Mount Palomar: The initial work is being done with a
bandwidth of 25 ke/sec, but a 10 ko/sec bandwidth is also. available.. The very
ambitious future program involves the construction of a pair bf 90-foot
ateerable: paraboloids, each mounted equatorially, and used as an interferometer
pair. A site has been selected near Bishop in California and construction has

‘begun. Oné of the principal ‘initial programs with this new equipment will be

the study of the 21-¢m spectraiof a great many disgrete radio Sources.
Assembly of ‘the eQnipmentfat'thé_site ig expected to start early in 1957,
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NSF Fea81b111ty btudy Qy Assoclateq_Univer31t1es,.Iﬁco
Introductory Remarks = Dr, L. V. Berkner

Dr. Berkner described briefly the background of the request that AUL
undertake a study looking to the establishment of a radio astronomy observatory.
AUI was approached by a group of séientists directly interested in radio
astronomy, principally from Harvard, MIT, and the Naval Research Laboratory.
This group, under the leadership of Dr. Menzel had prepared a memorandum
outlining the need for a radio astronomy observatory to supplement their own
facilities involving large-scale instruments that seemed beyond the capacity
of any one university to undertake, It was suggested by the group that AUX
undertake a study of how such an observatory could be organized and the design
of the specialized instruments that would be needed at such a facility.

Pursuant to this request AUI called a meeting on May 20, 195l of persons
in the United States who might be interested in the development of such a
facility. It was a consensus of this meeting that AUI should undertake this
study. Subsequently, AUI requested financial support in the form of a grant
from the National Science Foundation to finance the necessary study, and the
gtudy has been subsequently carried on under -two National Science Foundation
grants,

Dr. Berkner spoke briefly on the question of why AUI was asked to under-
take this study. He pointed out that Assoclated Universitiés, Inc. has been
organized under the sponsorship of nine leading universities to provide large
scale facilities and to undertgke specialized activities on behalf of the
académic community that were generally not directly suited, or too costly, for
individual university management. After the war it became desirable that
scientists have access to very large research intruments such as reactors,
accelerators, and other costly scientific devices, Therafore, scientists had
Jjoined together under the sponsorship of Harvard, MIT, Columbia, New York
University, Cornell, Johns Hopkins, Pennsylvanla, Yale, and Princeton to
organize AUI for this purpose. The principal activity of AUI is the Briookhaven
National Laboratory where such instrument s have been constructed and a staff
assembled for their use in collaborative research with the universities and
other interested institutions, AUI had devoted spscial attention to the
organizational measures necessary in making possible the fullest availability
t0 seclentists everywhere of the specialized scientific instruments operated
under ite management. Experience has shown that such large :and costly instruw
ments can be operated to the greatest benefit of all with a staff-proportion
in the ratio of half visitlng staff to half permanent staff. The permanent
staff is necessary to insure that the instruments operated efficiently and
to provide the intimate collaboration with visitors that is necessary for
effective utilization of such specialized devices., Moreover, the permanent
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staff must be of a high scientific quality and must be given the opportunity

far the conduct of independent research in order to make their opportunities
attractive, Likewise, attention must be given to such auxiliary matters as
visitors' reimbursement; retirement, and related benefits in order that all
aspects of the opportunities are attractive to the type of visitors that can make
beat use of such a facility.

The success of this plan for cooperative use of large instruments as
evolved by AUI is best demonstrated by the fact that faculty and students from
more than 100 ¢ollegés and universities are currently carrying on research at
Brookhaven., The laboratory.is national in every sense, particularly in the
sense that its opportunities are equally open to qualified members of every
college, university; and institution.

~ Dr., Berkner believes that the high quality of the research carried on at

Brookhsven under this plan spoke for the success of this special philosophy of
organization. It was in light of this special post-war development in academic
14ife that the radio astronomers approached AUI to undertake the study of radio

.~ astronomy on their behalf, The problems of construction and operation of large
radio” telescopes seemed similar to the problems involved in the construction
and operation of other large machines of science., Moreover; AUI has well
developed access toawide range of scientific and engineering skills underlying
the successful prosecution of a radio astronomy observatory. :

The study of a radio astronomy observatory is proceeding in three major
categoriess ‘

a. equipment and telescopes;
C. organizationo

Since Dr, Emberson would desoribé the first two studies in detail, Dr., Berkmer
-made no further reference to these. He would, moreover, speak later in the
session on thq su?jectroﬁ qrganizationa '

' For the planning study of the radio astronomy observatory, AUIL has the
intimate advice of a Steerirg Committee under the Charimanship.of Dr. John Hagen
and ‘¢omposed of distinguished radio astronomers, many of whom are also optical
astronomers. This Steering Committee advised AUL throughout the first grant.
Under the second grant it was deemed desirable to organize the committee more
formally, and it was, therefors reorganized as an Advisory Committee to the
Board of Trustees under, the -Chairmanghip of Dr., Bart Bok (Dr. Hagen's commit-
ments to the Vanguard Project did not permit him to continue as a member of the
committee),
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The study could not, of course, be carried out in the same form. as a
typical NSF grant. Rather, it was organized in such a form as night be regarded
as a technical staff extension to the National Science Foundation, In the grant
proposals, Dr, Richard M., Emberson was designated as the principal investigator,
but large numberS'ofWéngineering and scientific consultants were involved on all

aspects of the problem under consideration., Dr, Heeschen, formerly of the
Harvard College Observatory, joined the study during its later phases on a full
time basis., Naturally, consultarts in fields f mechanical, civil, electrical,
and electronic engineering have spent a good deal of time in specialized studies
involving the extrapolation of engineering practice to the special needs of the
observatory, and particularly to the design of large radio telescopes, The
problems are especially difficult as evidenced by the great difficulties en-
countered by groups in other countries in the design and construction of large
radio telescopes. '

As a result of these studies AUI has prepared a planning document to
serve two roles. First, the document will outline the general character of the
progress under the various parts of the feasibility study. Second, it is hoped
that the study will provide a guide during the initial organization and develop-
ment of the radio astronomy observatory, In its draft form the planning
document has served to assist the Foundation in preparing its requests to the
Congress for the financial support necessary.

'~ In preparing such a dociiment AUIL was, of course, faced with a dilenmma
of planning, - On oné hand it was necessSary to outline the minimum needs to
placé such a radio ‘astronomy. observatory in operation in a form suitable for
effective work. On the other hand, it was necessary to exercise vision to
foresee the possible development of such anp observatory in order that the
initial steps would not prec¢lude its ultimate orderly development with the
addition of more sophisticated instruments. In doing the later, the study was
always open to the criticism that thé planning wdstoo"grandiose", Nevertheless,
AUI believed that if it failed to take into account the general direction in
which future deévelopment might proceed, it would be shortsighted and that its
recommendations would be subsequently open to-considerable Justifiable criticism.
Therefore; a suitable measure of tmaster-planning" was necessarily involved in
the study. :

Throughout the study the cooperation and assistance of a large number of
individuals 1in and out of the government has been unselfishly given. These
include the staff members of universitiés, astronomers, engineers, geologists,
representatives of the Forest Bervice, of the TVA, and particularly of the
States of Virginia, West Virginia, and Tennessee. The results of the study are
theé products of a good many; specialists working together to produce the best
possible planning and designs.
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Throughout the study AUI has considered thatthe facility should be
designed as a supplement to exigting university activities., It is our strong
view that it would be’very wrong to consider such a facility as another inde-

pendent laboratory. Rather, it should be designed and managed to provide
" specialized facilities in the field of astronomy and radio astronomy, so that
" they are extensions of the facilities available to the best qualified scientists
in the field of astronomy, To this end every organizational measure should be
taken to make this access by qualified visiting scientists both easy and
effective.,

NSF Feasibility Study by Associated Universities, Inc.
' Site Selection and Design studies - Dr. Richard M, Emberson

The material presented will be found in more detail in Chapters III and
IV of the Planning Document, which is the general report by Associated
Universities, Inc, on portions of the feasibility study on the establishment
and operation of a radio astronomy observatory. Chapter III deals with the
search for a site and Chapter IV is concerned with design studies for large
steerable parabolic reflectors, or radio telescopes and other special provisions
for research, P e S

The boundaries of the region to be searched for possible sites were set
by two indépendent factors: a) the suggestion of the NSF Advisory Panel on
Radio Astronomy that the site be within 300 miles of Washington, D. C. and
b) the U, S, Weather Bureau plot of all tornadoes recorded in the period 1916
- 1950%, The second factor was important because the large radio telescopes
would operate exposed to any winds. '

- General site reqiirements were discussed, and of these, the dominant
requirement has been for an excellent observational environment, i.e., a low
level of radio noise or interference, oL
The search procedures were described that had resulted in a list of
thirty possible sites; Particilar attention was paid to the possibility of
- finding a suitable site on land already owned by the Federal Government.
Further study narrowed the 1ist to five#, These possibilities were carefully
examined, including measurements of the relative levels of radio interferences,
A comparisoni of these and other data indicated that Site 18, Green Bank, West
Virginia, was most desirable. A map was showni that gave the air distance

from Green Bank t6 colleges and universities and major cities east of the
Mississippi Rivery Green Bank is rather centrally located.

¥This and other data were shown by slide projection during the presentation,
These slides appear as illustrations in the Planning Document, .
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After a discussion of the possibility of future radio interference from
either commercial or Government installations; the Green Bank site was describ-
ed, Options are now held on approximately 6000 acres, This large acquisition
would provide the first level of defense against future radio interference.
Special zoning by the State of West Virginia and frequency allocations and
licensing restrictions by the Federal Communications Commission and the Inter-
departmental Radio Advisory Committee would provide second and third levels of
protéction, |, - o -

‘. The description of the site concluded;yith some early indications from
core borings then underway at the Site, and & brief discussion of the site
development studies by Eggers and Higgins Architects of New York City including
a possgible sité plan, =~ , ‘ , _

"* The proposed location and protection of the Observatory at Green Bank
would provide a low level of radio interference, the value of which for research
will increase with'timé, not only for research programs involving large and
complex instruments, but also for programs involving simple and relatively
inexpensive equipment. The physical provisions for research would include
laboratories and special instruments, including large steerable parabolic
reflectors, ‘

Barly in ths feasibility study thequestion was raised of the largest
size of steerable telescope that might be constructed if limited only by the
strength of available materials. Bxamination of-this point led to the conclusion
that diameters of several thousand feet were technically feasible, Because the
cost varies as least as the cube of the diameter, it was decided to make a
feasibility study for;a 600-foot telescope; with a preliminary cost estimate
of $0,000,000. : | '

Although the hypothetical site development studies had included the
possibility not only of a 600-foot telescope but also of an intermediate size,
the immediate instrumental goals proposed for the Observatory include a precision
1L0-foot teles¢0pe.ahd two, or possibly three, smaller instruments that would be
valuable not only for observational work but also for checking of electronic
component.s destined for ultimate use with the 140=foot telescope,

The specificationsi for the 1L0-foot instruments were reviewed as well as
+the early engineering opinions that had placed primary emphasis on altazimuth
rather than equatorial mounts, Brief descriptions were givenk of designs for
a 1h0-foot telestope that had been independently developed by Dr, Jacob Feld,
New York City, H. C. Husband & Company, Sheffield, England and D, S. Kennedy
Company,- Cohasset, Massachusetts. -Also described was a drive and control
study by the MIT Servomechanisms Laboratory.
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The digcussicn coneluded with a description of a) the review procedure
that would be followed with respect to all designs prior 4o invitations for
bids; b) the work under way or proposed on equatorial designs for the 1h0-foot
telescops, including reference to the effort by Dr, Tuve and his colleagues in
collsboration with Blaw-Knoxs ¢) the gensral character of the recelvers and
electronic components required for radic astronomy and the Advisory Committees'
discussion of an electronics program for the Observatory, adopting Dr, Tuve's
guggestion that such work could safely be postponed because equipment could be
borrowed From existing laboratories when the tho=foot telescope was first
completed; and d) the difficult problens. of testing a surface as large as the
1)0-Fost telescope and of aligning its axes, snd the experimental program under=
way on these problems, made possible by arrengements to use the Harvard 60-foot
telescope,

Tdaigon of Radio Astronomy Facility with Astronomers - Dr. Minkowski

Redio astronomy and opbical astronomy are branches of one field, not
separate sciences, Radio methods permit observations of important objects which
cannot be aeen, buhk other objects of equal importance are accessible to optical
and not to radio cbservations.

One good exsmple of the close snteraction of the two branches of
agteonomy is peovided by the histery of ‘the 21~cm vadiation, This was predicted
by van de Hulsh, an cptleal astronomsr. Tt was discovered independently from
Buen and. Pureellls discovery bty Oort. and Muiler at the Leiden QObservatory. The
gubsequent investigation of the spiral atruckure of the CGalaxy by the Leiden
group. of optical sstvonomers with the aid of the 2i-cm radiation has led to
most importent rasulis, bib these could be obtained only by using the distance
scale derived from optical investigations of objects inaccessible to radio
methods e ‘

Many other examples of the interdependence of the two branches can be
found in work on radina sources. For instance, the absence of an easily visible
object in the positicer of the emeond . strengest source, Cygnus A, led radio
agtronoamers tu develop more pracise nethods of determining positions, These
finally led %o the identificabion of the scurse with a pair of colliding
galaxies, The opbical investigation now ijed to the determination of the
nebular red-shift for this cbjest, and without this one of the most important
recent resulbs from 2i-cm work, the vadio cbservation of the red-shift by
MoClain and Lilley, could not have been obtained,

The problem of liaison is obviously not one of establishing contact

betwesen separate sciences, but of promoting the unity of the two branches of
astronomy and of vemoving any obgtacles to close contact,
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. It would serve no useful purpose to erect optical instruments at the
Radio Facility as far as non-varigble o¥ slowly varishle objects are concerned
whith do not require simul taneous observations. A good site for a radio
observatory will generally be a poor site for optical instruments, This is
particularly true of the Greenbank site. More suitable instruments than
medium-sized -telescopes, which might be considered for ingtallation at the
radio site, are agcessible. For instance, the i8=inch Schmidt telescope on
Palomar Mountain is now becoming available to guest investigators. In the
future there will also be the National Observatory.

" For rapidly varying phenomena, such as those occurring on the sun,
‘simultaneous optical and radio observations could be useful. However, -since
optical observations will often be prohibited by clouds, teletype connections
with several solar/observatories might be more efficient than a solar instru-
ment, &

The problem thus is not one of equipment. It can be solved only
by establishing an organization which emphasizes the unity of optical and
radio astronomyand by the proper choice of personnel in leading positions
at the Radio Facility,

Liaison of Radio Astrdnomy Facility with Universities = Dr, Leo Goldberg

Everyone is agreed that the facilities of the proposed RAO should
be open to qualified scientists from all institutions in the United States,
including both universities and research laboratories, During the past ten
years, research in radio astronomy in this country was divided about equally
between universities and government and privately=supported research
laboratories, but at pnesent universityactivity in radio astronomy is
increasing at a rapid rate, and this development is the single most important-
reason for t he creation of a national radioc cbservatory. .

‘ The following points have a bearing on the' matter of liaison betheen
- the proposed naticnal facility and the universitiess

1. Equipment for research and. training in radio astronomy

... has become so expensive that the cost involved -cannot
be borne by universities alone in competition with research
needs in other areas and in view of the tremendous costs
involved in the expansion of instructional facilities
required by increased enrollments, Since the development
of radio astronomy is clearly in the national interest,
the universities look toward the Federal Government for
support, '




2, The support required is of two kindss
ag the establishment of facilities at individual
universities to be used for faculty research and
the training of radio astronomers; and

b) the establishment 6f one or more central facilities
containing very large equipment, which for reasons
of cost and efficiency should not be constructed at
individual universities.

Tt is extremely important that these two kinds of support be kept in
proper balance. There are now hardly enough radio astronomers available to
staff existing programs, and those of other universitles that intend to enter
the field, to say nothing of a national facility. The lead-time involved in
the construction of a national facility is considerable, however, and we antici-
pate thdt by the time it is constructed its personnel requirements can be met
by graduate students now in training. While the fact of the existence of a
national facility will certainly inspire many young men to enter the field, the
immediate shortage 6f radio astronomers imposes a definite limit to the initial
give of the national facility, which wbuld defeat its purpose if it were to .
compete with universities for the services of personnel. A proper balance
in the funds allocated %o the two kinds of activities will also insure that
radio astronomy resesrch at thé universities is carried on at a high level and
that it is not relegated to a secondary role by the disproportionpte channeling
of funds %o the national observatory. . '

There are, it seems to me, two reasons for the creation of a national
radio astronomy observatory. The first is that the cost of constructing and
operating the largest equipments that are now technically feasible far exceeds
the financial resources of any one university. Not even the Fedsrzl treasury
could stand the cost of construcbing'a'200=foot dish for every university that
might want one, and even if the money were fortheoming, there would simply not
be enough radio astronomers to man these telescopes. A second important reason
for a central facility is concerned with the exceedingly poor observing conditions
that prevail at most universities. The concentration of universities in the
Eastern half of the United States has been a ‘serious handiicap to the optical
astronomers in the East, where cloudy skles and bad seeing conditions have made
it impractical to locate telescopes of the largest size. The NSF plan for a
national optical observatory in the Southwest will go a long way towards equa-
lizing opportunities for astronomers in both the Bastern and Western parts of
the country, In the same’ way, although radio waves can penetrate clouds, obser-
vatories in populous regions of the country are handicapped by interfering signals
of various kinds, As larger and larger antennas are built, the interference prob-

{
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lem becomes agravatéd and hence the largest equipments should most efficiently g
be located in relatively isolated regions such as the proposed Greenbank site, %

The purpose of the national faeility, then, is to provide astronomers,:
chiefly but not exclusively from universities, with opportunities to carry out
ébservations and experiments with specialized equipment under the bést possible
observing “conditions, I use the word astronomer advisedly in the conviction that
radio astronomy is a technique rather théan a separate science and that in this
respect it differs very little from spectroscopy and photoelectric photometry.
It makes no difference whether a man is trained as a physicist or engineer. The
instant be observes and interprets radiation from outside the earth, he is con-
cerned with astronomy, If this be the purpose of the national observatory, it
follows that there should be something more than a liaison between the facility
and the universities. Its operation should, in fact, be controlled chiefly by
the universities, While the facility should maintain a small permanent staff of
the highest quelity, its activity should be déminated by visiting scientists and
advanced graduate students, and the size of the permanent staff must never grow
so large that it is in serious competition for instrument time with university
astronomers. ?

. The concept that the proposed facility will fulfill a national need lies
behind the assumption that it should be operated by a group of universities.
There is actually no technical reason why the facility could not be managed
by a single institution, given the necessary funds. The size and scope of the
operation comtemplated for the national radio observatory are no larger than
those of a great many research projects now being successfully managed by
individual institutions, even in astronomy. The reason why we think of the.
operation of the faeility in terms of a group of universities is not because
of the limited managerial capabilities of single universities, but because the
facility 1is to be operated for the bénefit of all universities concerned with
radio astronomy. It f£ollows therefore that the operating group or corporation
must be representative of the institutions that use it. At the present time
dbout éight or nine universities are actively engaged in or definitely committed
to programs in radio astronomy,-and it is likely that this number may be doubled
within the next few years, While it may be impractical for every university that
supports radio astronomy to share in the management of & national facility; the
organization or corporation. should be sufficiently flexible to permit both the
addition of new members and the subtraction of older ones in order to insure
that at all times the policies of the facility are controlled by those universi-
ties that have a vital stake in it. The technique of radio asbronomy is so ney
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that no one can predlct Just which universities will continue to play leading
parts in its development during the next twenty-five years.,  There is no
assurance that an operating corporation consisting of all universities now active
in radio astronomy will be representatlve of the national interest even in the
near future,

N . . L.
Expediting the U; B Program = -Dpr, J° P, Hagen

Dr, Hagen stated first of all that one of the best ways in which the
country as a whole can expedite the radio astronomy program is to attract
promising young graduate students to this programo

He believed that while certain things can continue to be done. with
instruments of moderate size and relatively low resolution, a large instrument
is needed for definitiwe work. This is true even for the study of the sun,

A large reflector of high resolution which can be pointed with accuracy is
necessary to expedite the program, Questions concerning its size, mounting
and suntace must be made in order to 1mplement the work of the panels;

Three things need to be done as soon as possibla, First, ‘the
National Science Foundation should decide on a management procedure where
the Board would be responsible to the NSF and at the same time to workers '
and universities in the field., Then a dlrector should be chosen 'who Wlll
be responsible for building an adequata staff; getting bids for the reflector
and assenbling the electronic equipmento Finally the Green Bank site
should be acquired while prospects for satisfactory zoning can be implemented.
All these actlvities will stlmulate further the interest #n radio astronomy.
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AFTERNOON SESSION

The following stenographic transcript was made of the proceedings
of the afternoon session, It has been edited somewhat for clarification.

DR. DETLEV W, BRONK, CHAIRMAN: I have the unsatisfactory feeling
that after the end of the afternoon conference you may have an unsatis-
factory feeling of nothing having been gccomplished or deocided.

I don't see any escape from that fact in view of the necessity
for the National Science Board making any final decision with regard
to the way in which we proceed with the development of radio
agtronomy through a central facility. '

On the other hand, if you are willing to believe me that the
Board has no other desire than to do what is best for the furtherance
of science through this particular phase of its responsibilities and
that +the Board will depend very largely upon your advice because we
recognize, I am sure I speak for all my colleagues of the Board, we
recognize that many of us have no competence in this area whatsoever
and we are merely trying to fulfill our responsibilities under the
National Science Foundation Act in providing general counsel to the
Founddtion in carrying out this phase of its worke

While we may have some breadth of understanding of the way in
which it can bs done from the standpoint of organizational character
structure, we recognize. that that would have no meaning unless it

were consigtent with the general opinions as to how it should be done
in order to enable the development of astronomy through such facility.

T think it is also important to point out that, as I think I
implied this morning, we recognize that in making any decision with
regard to how. this facility is devaloped. and then operated we may be
' doing something of much greater significance than merely for radio
astronomy itself in that this ls the first large facility which we
. will have provided and sustained and in so doing what we decide by way
of operation certainly need not be the only method of proceeding, bub
any undesirable approach might be a rather expensive experiment in the
sense of creating bad precedents.

- I also think it is perfectly obvious from what has been said this
mornitig that the way in which the National Science Foundation and the
Government. in general provides facilities that no one university can
easily provide is of very great. importance to science in general in
this country and to the whole character and spirit of universities in
the future. S
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And so we want to do what we do with as much wisdom as faossible and
that wisdom will be derived, as I have said, in very large part from
what you contribute to us,

While T made these remarks because I have attended so many meetings,
and at the end of many of the meetings I have said to myself, Well,
this has been a grand way to waste a day but I presums I shall have %o
go on doing it," and I shall regret it if you feel that way at the end
of this afternoon.

T merely want to repeat. that what. advice you give will be
transmitted to all the members of the Board, There are some of my
colleagues here, Dr, Houston and Br, Morris and maybe. others that I
dontt think of at.the moment, . ‘

T think there. is one other thing one should say because it was
touched on lightly this morning at one time. A concern that I have
" had. in the development. of facilities is the degree of responsibility
of the Foundation when it provides funds for construction. There hag
been an. intimation that the Foundation would have some. obligation for
the continued operation of. this facility..

There certainly could be no legal responsibility because we do
not have appropriations.except from one year %o another, but 1t is
Gertainly possible as we provide more and more facilities to have
more and mare implied firancial responsibilities so I can conceive
of. a time when the National Science Foundation would be using all of
the money that it could get. from the National Treasury in the support
of the activities which it had created in the past.

This, I think, would be unfortunate in that it would not give us
the degree of flexibility and the opportunity to carry out adventur-
ous new undsrtakings which no one can vision at the present time, I
don't know how this relates to our deliberations unless it is a factor
which is involved.

I am going to ask Dr. Watermen to read some statements made by
the Board with regard to our gemeral policy relabing to the support
of facilities, and give any other background, Alan, that you think
is important for this discussion, -

DR, A. T. WATERMAN: Speaking a little more definitely at this
point than T did early. this morning, I want. everyone to understand
one thing that is implicit in our act. We have no authority in the
Foundation to operate a research laboratory. This is a very fortunate
gituation, actually. We can provide funds for research in the form of
_ grants,. loans, contracts, gifts, any other way, and we have authority
to provide funds for facilities such as this which, however, we are
not allowed to operate. That is a statubory requirement.
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The Board has considered our policy very carefully with respect to
facilities and I thought it would help to read a digest of the three state-
ments that we have made with respect to this,

First, the Federal Government should provide funds for the
construction of large-scale research facilities for basle scientific
regearch when the need. 1s urgent, when it 1s clearly in the national inter-
dst, when the technical merits are sound, and when funds are not available
and cannot feasibly be stimulated from other sources,

Becond, Federal support to facilities should be generally conditioned
uponlreésonablenfinancial,participation.by.the.institutions or other
entities concerned, but with the degree of such participation resting

upon. negotisted and mutually satisfactory arrangements. . .

 Third, in supporting large=scale facilities the Federal Govenment
should generally limit its support. to a contribution for establishment
and construction costs, but should also recognize .that in individua
instanoces continued support may be required. _

In the. case of the facilities that we had under conslderation we
have explored this to some extent and the Board has recognized ag we all
do. that in. the. field of astronomy it is hardly likely that funds of this
magnitude. could be obtained in other ways, and furthermore, in the field
of astronomy it is hardly 1likely that operating costs of any consider-
able magnitude are likely to be cbtained as rsadily as they would for
other facllities,

So astronomy, being essentially pure research, is in the position
of requiring probably morée support on the part of Government than most
facilities would have,

Now I would like to go on to make the one comment in the light of
my experience in these things, I suppose this matter of large facili-
ties. for. science in general and its consideration in academic circles
originated during. the war when there were necessarily large laboratories
and large facilities planned.and operated essentially by scientists and
enginesrs., .

This showed scientists, particularly physical sclentists, how this
could be done and many of them also saw the disadvantages, and still do.
Tt is, I think, with a feeling of nostalgla that one looks back to the
days when we didn't have to. bobher about.these huge facilities, with
. large. sums and effort going into the construnction of them,

This reminds me of a Story which perhaps you have heard repeated.
A Russien nuclear physicist at. the University of Rochester remarked
about. the trend in physics, that. in the early days there was Just one -
class of physicists and. then there gradually began to appear two kinds,
theoretical and experimental. This was awkward because there began
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to be arguments between them, and ‘then there began to be anokherikind of
physicist, applied physicist, and ‘that ereated still more rift in the
ranks. "And then," this individual said, "nowadsys we are even being
enticed into being political physicists," and he added, "I wish we oould
go back to the old days." ‘ ‘

But it is a real problem to any scientist now, this matter of the
construction of large facilities, The fact is that certain. branches of
goiencé in order to achieve results in research require large and costly
facilities, . ' '

Nuclear acceleratomsreactors, compubing machines, wind tumels are
all very elaborate.and expensive devices. This is unfortunate from the
scientist's point of viéw for a number of reamong.. In the first place
the costs . are such that. one has to get people who are skilled in hand-
1ing large sums of money to administer them.

I+ also brings in engineers concerned in the ~congtruction, design
enginaers, construction engineers, and specialists of all kinds. This
puts. the scientists in an environment. he has nob been accustomed to
in the past, which is not encouraging to him in the light of his own
ingtincts, _

~ There 1s no way, hawever, to. make artificial production of mesons,
for ingtance, in physics or to make a discovery such as the anti-proton
without large and costly equipment, except by rare accident, These
machines have gobt to be built if we are to do that kind of thing. This
is a problem facing radio astronomy today.

I yemember in the early days of ONR we were talking about the
number and magnitude of nuclear accelerators that wers needed by the
country at different ranges, and someone remarked he knew a good way
of stopping all nuclear research in the country for several years, and
they asked him how and he said just set aside a hundred million dollars
to build nuclear accelerators and there won't be any research done,

We are faced here, it seems to me, with a balanced effort. We
must have these large facilities to do the things that only they can
do., We. must not have.too many. We can't go overboard on that, for
that takes time and effort from. the real research, At the same time
we feel that the. individual research man must also be. encouraged.. The
jdeas are apbt to come from him, Often an individual associated with
one of these large installations bub not actually a part of it is in

“perhaps the best position to see the forest end not the trees. That
kind of point of view is very important, And I know we in the
Foundation appreciate fully everything that has been expressed this
morning.

. Ona'ofﬁour'chisf.rolea,shaﬁld and can be the association with
university academic research in every way. possible, We have that as
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part of our aim, the association of research and education, so that we
would like to get this as closely assoclated with the universities as
possible. At the same time, in. the. case of very large costly installa-
tions like this, this means that we must go into the solution of problems
which are difficult and we would like to be sure that these are lmown
and that we can get the best arrangement set up in the beat interests

of the science concerned.

'CHATRMAN BRONK: For various reasons the Assoclated Universities,
Inc,, having“made,this.surveyrwhich.younheard.this,morning regarding
the feasibility and the potential posgibilities. for carrying out this
development, were. encouraged, I said, to make  a. proposal in regard to
how this facility might be organized and operated.

T am going to ask Dr. Berkner whether he will describe what he
hag formulated as such a suggestion.

DEs L. Vo BERKNER: Thank,yodﬁADro Bronk.

T£ T conld just meke a comment on the cost of facilities, first of
all.. Oﬁé.mighh,hemmislad.in.belieying_thatusunh.facilities,,as far ag
their total capital costs are concarned, are expensive with respect to
£he. amount. of research that can be done per doller, This depends on
the. character of management and the organization of the program. I
might. cite the example of = the reactor at Brookhaven which is one of
the cheapest research tools per unit experiment of which I know. It

will handle about 220 experiments. at. any one time, though it cost many
millions,

~ This is a very important point. One must not be misled by
believing that because a tool is expensive, it is expensive per unit
- pesearch; but rather one must look at the advancement to human knowledge
that is made possible by this research tool.

In studying the problem of the Radio Astronomical Observatory it
was very clear that one could not avoid laoking very carefully at how
such a facility should be organized and what the relationship of this’
organization should be to the National Sclence Foundation, All of us,

T think, shared the concern which was expressed by Dr. Bronk and by

Dr, Waterman that in undertaking this facility, if it did so, the
National Science Foundation would be ereating the first of a gerieg of
precedents which inevitably would have an influence on the course of the
Foundation over the next century., For. I have no doubt the Foundation
will still be influential and active a cenbury hence. '

We are really building traditions, Therefore we must examine very
carefully how one should go about organizing a major facllity.

- 36 =




Our first real difficulty was to define the word mational."

Just what did one mean when one spoke of a national radio astronomical
facility? It is quite clear that. the word doas not. refer to the organi-
zation that runs the facility because no organization can be ‘mational
in the full sense.

‘ The National Science Foundatlon as an operator could not be
national because it would lack certain academic contacts that are essen-
tis1 to the word '"ational." A private organization, however organized,
could not claim to be "ational! because at any one time it could not
possibly represent all points of view, or all interested groups.
Decisions have to be made which direct a particular course of action in
the national interest and +the question is what do we really men by the
word “nationall? )

First of all, in considering the philosophy underlying the word
hational,! I think that one. has to. take into consideration the question
of unity of science, I was impressed by the point. Professor Minkowski
made this morning--the fact that there is only astronomy; it is not radio
astronomy or optical astronomy, you have simply the word astronomy, which
is the application of all sorts of scientific knowledge to the understand-
ing of the universe. I would emphasize this polnt very strongly.

In speaking of "national," one thinks of the use of the facility as
a means for the application of. all forms of science--the means of draw-
ing,upon.allﬂfarms.ofﬂscisnce--inntheir bhearing on astronomy itself,
Thug Mastronomy" in research goes. far beyond formal astronomy or radio

astronnmyo

I am reminded that the last issue of PHYSICAL REVIEW carries a
rather extensive article on a synchrotron theory for the generation of
the radio noise in galaxies,which is. a physicist's contribution to the
field of. astronomy. And so. one. element that. we must consider in our
thinking of the word "national! is the synthesis of the sciences as
they bear on the general subject of agtronomy,

The second thing that one thinks of is the access of qualified
scientists to the facility, and their ability, each of them, to con-
sider that facility as an extension of their own facilities, beyond
the instrumental capabilities that they have at hand at their
individual universities or institutions. o

" The third point is that the national facility must have a concern
with significant issues. that have wide interest to. scientists generally.
They must not be organized so that they follow some little private tack,
however important this might be, This should be left to the universi-
ties themselves., A national facility should not be an independent
laboratory. The national facility should follow the broad significant
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interests that are developad from the initial research of the individual
universities and prove.to be significant in the course of university or
- institutional research.

Wo ‘think, therefore, after studying this matter that the word
Mational! really refers to the philosophy of operation, The question
1g then how can one so organize the relationship of the National
Science Foundation to the facility that an adequate and continuing
favorable operating philosophy can be built around the. facility,. -

We think the word "national" involves all of these things that I
have mentioned, the unity of scilence, the equal access of radlo
" astronomers to the facility, and. & means of judging the significance
of the kind of research that goes into {or comes out of) the operation,
We think therefore that this philosophy can only stem from the National
Science Foundation itself, to be applied by a management organization.

~ Consequently, we have come to the view that there ghould be an
Advisory Board to the National Science Foundation which is widely based
and congists of the various interssts which taken together can establish
policies that are deemed o be "national." This is the point from which
the word "national® must stem, from the Natlonal Science Foundation
jtgelf with an Advisory Board which advises the Foundation as to the
policies, the general direction of effort of the facility,

Incidentally, this Advisory Board could combine the interests of
radio astronomy and . visual astronomy, but I would hope much more,
The interests of physics, the interests of electronics, the interests
of all sciences bsaring on astronomy should he included,. to be sure
that the whole of the breadth of interest in astronomy is considered
in providing direction to such a facility.

. Specifically we would recommend that the Advisory Board hawe no
responsibility for management, but conglder itself as a part of the
_National Science Foundation in the sense of advising the Foundation, and
its staff, with respect to the performance of the facility under the
' policies which the Board.would define,

‘We - think that the Foundation should have a means of measuring the
 effectiveness of performance of the facility on bshalf of the Foundation,
Thig measurement could be made by the members of the Advisory Board and
reported to the National Science Foundation so that it can judge the
degirability end extent of further support, or the advisability of
continuing with a particular management organization to which it has

delegated the operating responsibility. .
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Now to speak of & negstive point for just a moment, We have given
careful consideration to the possibility that a special corporation might
be set up to manage this operation which would consist of a group of
people representing very broad interests. Could such a group, exercising
independent judgment best satisfay the concept of & *national' operation?
We found that there are certain defects in this concept. - :

In the first place, looking at the tradition which the National
Science Foundstion is establishing, the. Foundation might conceivably be
placing itself in the position that every time it set up a facility, it
would he. forcad. to set up a corparation of one kind or another to oper-
ate this facility., We feel that. this kind of tradition would place the
Foundation in an embarrassing situation--that it should not find it
hecessary to create some special entity for each national facility that
it might establish in order to. satisfy the word "national,"

Moreover, if the Foundation sets up a special corporation to
operate each new facility, it thean finds itself in precisely the situa~
tion mentioned by Merle Tuve this morning--having set up the
organization, it is under some obligation to continue suppert of its
child, It may therefore become a self-perpetuating operating organiza-
tion which in time will lose its virility, which often happens,

Consequently, it would be desirable thet the Foundation not have
a commitment to support any particular operating organization over an
extended period of time, Rather it should be in a pogition to withdraw
its support provided. .the virility of the organization is lost at any
time in the future, or its performence is ineffective as measured by
the standards sebt up by the Advisory Board,

Therefore, we feal. that if the word '"national? stems from a
properly organized Advisory Board, the Foundation should then feel
free to invite any competent organization, whether it be one university,
a group of organizations or a new organization which comes to the
Foundation and says, "We would like to get support for the following
thing." Then the Foundation would not be in a position of having a
permanent. commitment by virtue of having encouraged the organization
. of a special management group. J

On thé contrary, the. Foundation is in a position to minitor the
operation to. ensure that the operation is effective; it is free to
withdraw the. contract and make a change if necessary to assure the
virility of research under its expenditures, This means, of course,
that it is essential that the National Science Foundation own.the .
facilities so it is free to change contractors if and when necessary
as proved by loss of virility or loss of effectiveness in maintaining
the philosophy that has been established by the Foundation and its
Advisory Boards

- 39 -



Under these circumstances, in our view, it would be suitable for
the Foundation to select either a new or existing organization for which
there was a reagsonable expectation of effectivenesgs based on experience
in managing research affairs; and which would have enthusiasm, some
measure of academic tradition, an access to a wide range of scientifiec
skills, and policies and procedures that provide easy access of all
qualified scientists to the facilities so that an individual scientlist
could consider the facility as a part of his available instrumentation.
Such an operating organization certainly must be able to develop adequate
engineering know=how because all of these large machines have very con-
siderable design hazards in their construction.

We all know of many examples where very large facilities have
been started, but many of them are not yet completed or fully operative
because of inadequate emphasis on the adequate character of the under-
lying engineering organization, We pubt great emphasis on engineering
quality of the management orgsnization because we are talking of large
facilities., Finally, financial stability to supervise the contract
ig esgential if top quality personnel are to be atiracted,

Especially we believe that the management organization should nob
permit ingtitutional membership. in the facilities., By this I mean a
membership by an institution which gives the institution, by virtue of
its membership, autometic access to the facilities, We believe that
in a national facility access should be obtained only by individval
scientists, depending upon their competence and the quality of their
problems but no institution should have any vested rights in the

facility at all.

' The operation should be done for scientists, not for the glory

. of imstitutions, This doesn't mean that the parent institution wouldn't
 be oonsiulted in arranging the access of an individval sclentist to the

~ job, bub. it does mean. that an institution should not be in a position:
to designate a partieular scientist of its own choosing for particulsr
tesearch for the facility simply by virtue of its membership in the
organization,

We then believe that having selected a suitable management entity,
the active management should be decentralized to the director and to
his permanent staff,. We all agraee with what was sald this morming,
the permanent staff should be small, It should be adequate to insure
the fully effective use of the facility, .

I might point out. that in very large facilities such as our
cogmotron at Brookhaven it is necessary to operate the facility around
¥he clock 2l hours a. day because of. the investment and in order to
realize theé full effectiveness of a good toel. This is not new to
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agbronomers bub it may be new to physicists, Nevertheless, we find that
the accessibility to. the equipment, when a large investment has. been
made, must be on a round-the-clock basis. Very careful scheduling is
required. Thls can only be done by an effective staff who. understands
the policies and the programs so that the equipment is used as fully

as possible in order that the investment can be justified by very
effective scheduling.

In the present draft of our planning document we have outlined
the responsibilities that we belisve will £2l1 to the director and his
gtaff, . No one at this time could say which specific responsibilities
should fall to the director and to each. person of his staff, The actual
agsignments of responsibilities will depend in part on the competence
of each particular individual that is recruited and his effectlveness
in specific tesks at the national facility. Bubt we believe that the:
. whole scope of responsibilities is fully outlined in the planning réport
that AUI has prepared.

T would conclude then that, looking at the whole plan for a
national radis astronomical facility, we are in a position to move ab
the présent time,.. As Disr Embersen described this morning, the planning
has gone to a point where, while by no means complete with respect to
the final facilities, for planning and design will go on for many ’
months (and probably never stop), nevertheless we can see a conclusion
to the essential parts of the plan for the site, the equipment, and the
organization, We would urge, therefore, that at this stage the National
Secience Foundation proceed with d ecisions concerning the site and a
suitable management organization.. As soon as possible thereafter, the
gelectlon of a director and staff should be made by the management
organization, ‘ Lo

Thank. you. very much.,

 GHATRMAN ERONK: Dr, Menzel, you indicated a desire to make some
rémarks.abcut‘ﬁhe.mathadyofﬂuparatimn, L

DR. D, Hs, MENZEL: Dr. Bronk, Dro.waterman, ladies and gentlemen:

: T would like to tell you a little bit of the history of the plan
that you have been hearing about, something of its growth up to the time
that. it was brought to the attention of Association Universities. It
~actually grew. from. a survey taken by the Harvard College Observatory
- Council concerning its own interaests in the development of radio
agtronomy over a long-range picture,

We decided that there would come a time when we would like 1o have
a 100 to a 150-foot dish and perhaps other types of interference

-1 -




eéuipmento As we made our very preliminary survey it became quite
clear that we should try to make it as useful to others in our neighbor-
hood as possible.

T talked with Dr. Julius Stratton, the Vice President of MIT, who
is a member of the Harvard Visiting Committee, to see whether there was
any possibility of getting. the. cooperation of MIT in such a program and
he suggested that we go. shead and discuss 1t .with Dr, Wiesner, As a '
result all of the people in the Cambridge area that we could f£ind who
had an interest in radio astronomy, in addition to the Harvard astronomers,
Dr, Bwen, Dr, Purcell, Dr. Wiesner and a few others, began to make some
plans as to what we would like to do in the way of a large facility,
thinking of it as one for joint operation of. Harvard and MIT, We
made some study of the cost of a dish of this order of magnitude and -
soon got & severe shock when we saw it was going to cost at least three
to five million dollars.

At this time we deeided that this was too big for even the
combination of Harvard and MIT, There were not many institutions in
the ocountry that were highly interested in radio astronomy. at the time..
Tt was still in the process of growing but we thought that perhaps we
might find enough that would join in a cooperative venture to justify
going in a group to NSF and asking for a grant to cover this sort of
a facility.

At this time I sought the advice of the financlal vice president
of “Hapvard University, Mr, Edward Reynolds, who is here, and he made
thé suggestion that we approach Dr, Berkner and Brookhaven to see what
conld be worked out.in. that area, It became clear as we made our study
that the site should not be in Magsachusetts, and that meant setting
up a separate corporation because of the size of the group and because
of the number of participating institutions. '

That is essentially the way that this plan came into being. It
was really a local plan that developed eventually into the plan for a
national obgervatory, . I would say that. although we have heard a good
deal about the 600-foot dish or something of that size, and in the
early plans we did even talk about it as something for.the far distant
future, I still feel that there has been perhaps a little too much '
emphasis. placed on it for the. immediate future. Our greatest need is
for this intermediate dish and I would feel very sorry if the desire
$o have this dish prove as a prototype for the 600-foot would in any
 way cause us to build one . that was not the best 150=-foot dish,

For instance, if the 600=foot has to be an altazimuth mount and
the other can be mounted equatorislly I would say this is ample
justification to. go to the. equatorial type and letts not worry too
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mich about thig 600-foot visionary program. Let's see what we can geb
from the 150-foot becanse I believe. that the biggest is nob necessarily
the best, It is the. equipment. that is going. to be attached to. the dish
that is going o do the real work, end.the most important thing of all
is that we get the brains behind that equipment, both in the design of
the equipment and -in the interpretation of the data,

I agres with the opinion that has been expressed here that optical
and radio astronomy should be brought together as closely as possible
ard certainly under a single board, and I believe that the interchange
can be effected more easily than some of you have indicated. B

For example, we already have had radio astronomers who have come
to Harvard from various other countries. We have offered to take in
persons who have programs that would fit in the present Harvard
equipnent, and we are cooperating with several organizations at the
present time and have had some proposals from others. Very recently
one came from the Air Force which wants to put an experiment on our
60-foot dish, and I say we welcome this type of cooperation,

In the same way, rotation of some of the key psrsonnsel from the
central institubtion to some of the universities is going to provide
that cross-fertilization that is necessary for the healthy development

of radio astronomy as a part of the whole field of astronomy,

T for one think that we should go ahead as rapidly as possible
with the development of the Greenbank facility. For the time being
. Jet us not.worry shout the dream which probably will eventually come
true in some way or another; that we will have if not a 600-foot dish
something that is bétter in the point of the ameunt of energy that it
will sbsorb and also in its resolving powers _

I do hope that since the Associated Universities does provide
suffioient flexibility in its organization, as Dr, Berkmer has just
indicated to you, that we can work oub.some. plan’ that will not hold up
the development of this phase of radio. astronemy, because 1 feel we are
going +to need the facility., Our students are coming out, We are going
Yo be able to staff that observatory very well by the time that it
gets built, and I.am quite. confident that. if. the United States is to
rémain. a. competitor in the international field of radio astronomy we
must have some. such facility soon. '

CHATRMAN BRONK: Thank you, Don,

Dr. Pollard, I think you have indicated a desire to say something
about this matter,
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DR, W. Go POLLARD: I should begin by giving a brief account of my
presence here inasmuch as I am not a radio astronomer or for that matter
an astronomer of any kind, Indeed until just a little under a month ago,
I wasn't even aware that. any such project. as this was under wWay.

My entry into this discussion comes about simply as a result of
conversations in Washington about a month ago growing out of my connec-
tion with the Oak Ridge Institute of Nuclear Studies, which is a
corporate body of universities formed to do various jobs for the Atomic
Fnergy Commission. It was. felt by some. people that something like ORINS
might possibly constitute. a. pattern of management for. the radio asironomy
facility which would be of interest to such a group as. this,.

. . As a result of thesé informal conversations, the matter came up
before the Board of Directars of the Institute and they authorized me
to. spend some tima.in,sharing,whaieyer.I.have,to.share.along.this.line
with this group.

The idea would be to form a new corparation of national scope which
would be incorpearated under West Virginis law as a membership corporation--
the usual kind except that it would be a non-profit corporation, The
corporation would have a membership consisting exclusively of universi-
ties and institutions, not. of individuals, which would presumably include
as members thoss universities very. much interested in radio astronoary now,
together with those interested in this facility by virtue of location,
as well as some others who perheps have devoted their primary attention
to optical astronomy. ‘ ;

This brochure I have passed around is to show how a group such &as
this or any given group of radic astroncmers could go about bringing
such an entity into being, The first part is a general discussion of
principles which refers. to.two. documents which make up the other two
parts of it., One is an "Agreement for Incorporation" that is approxi-
mately in accord with West Virginia law, and the other a draft of possible
by=laws for the corporation, The "Agreement for Incorporation' would = -
have to be signed by at least five individuals, I would say the main
thing about them would be that they should not be in any way associated
with the National Science Foundation, simply because this is %o be an
independent agency thab would seek a contract with the Foundation.
Secondly, they should be a group .of peoplse who. would command the respect
of the community of astronomers. They could together enter into such an
agreement as this, submit it to the Secretary of State of West Virginia
and receive on the basis of it a corporate charter, The charter wounld
apecify that the corporation i3 an associstion of universities., This
group would '~ then adopt a set of by-laws, something of the order. of the
sample set in the brochurs.
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The incorporators as individuals would at first constitute the sole
membership of the corporation but they would as rapidly as possible invite
a sizable group of universities, trying not to. leave out any with a valid
interest in this facility, to become members in accordance with the
corporate charter and the by-laws, Those that accepted the invitation
would +then send an official representative to the first membership meet-
ing at which the corporation could become definitely organized, At this
point, as soon as it was organized, the original incorporators would
resign as members and one would then have in full being, a body of uni-
versities set up as a corporation and ready to appoint a staff and engage

in management activities,

The representatives of the member universitiss would serve as
official representatives of their institutions so far as all the affairs
of the corporation are concerned. The member universities would be
purely in the position of sponsoring universities, and would acquire -
no special privileges for participation in the scientific activities of’

the corporation.

Dr, Berkner emphagized the importance of avoiding any sense of
acquiring some kind of special access to a national public facility by
virtue of being members of the opérating group...Certainly in the Oak
Ridge Ingtitute we have had to corbab this, and we. have done so succesg-
fully, BEvery one of the things we do is open to anybody on an egual
basis, and the membar universities gat no specisl advantages of any sort
go far as participation in any progran at Oak Ridge. is concerned. They
are purely there to. supply the .central management and act as the policy
forming body. They constitute a management. corporation and not a

private clique of any sorbe

The primary role of this body of repregentatives of member
ingtitutions which I have given the name "Council (it is the name we
use in ORINS but the incorporators might well wish %o consider another
nanme such as " Trustees!) is essentially of the same character as that
of the stockholders of any corporation, Their primary function is to :
have and exercise compléte awthority over the nature and structure of
the organization, That is, any change in its by=-laws or its corporate
gtructure is effected by them, and secondly, they elect the management-
body, & Board of Directors or a Board of Governors, just as the members
in any membership corporation do,

The members elect a Board of Directors. It is guggested in here
that the Board have nine members, though any number within reason would
"do. T think Weat Virginia law requires that there be a2t least three

on. the Board of Directors, but the ruwber above this minijmum is some-
thing that wonld be open to the members to decide, The. Board of
Directors has complete management. authority for the affairs of' the

corporation,
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In our case in ORINS and in this sample scheme, the Board members
serve entirely as individuals, not as representatives of any institution,
and they can be elected from anywhere in the country or outside the
eountry, I suppose the only rnle we have in ORINS is that no Board mem-
vers can work for the Atomic Energy Commission or have any official
capacity with the Atomic Energy Commission, but that is the only rule
we have, '

The primary function of ORINS is. to represent the universities in
the South, so membership in the corporation is confined to.the South in
order to express this. The members of the Board, however; are.elaected
from all over, For exasmple, Warrsn Johnson of Chicago and John Dunning
of ‘Columbia are both members.of our Board of Directors.

The third thing that this body of official representatives of the-
membeyr institutions does is accept resignations of member universities
and elect others desiring admission, . Therefore, like any membership
corporation its membership continually remains open, As other uni- -
versities who at the time of incorperation were not at all interested
in this area become interested, there is a definite procedure under
which they can apply for membership. Our Council has a committee that
deals with such applications and almost every year new institutions are
‘elected to membership., We started with 1 universities and we now have
3); members, Thus this plan provides a flexible management that can grow
with the growth of interest in this field of astronomy.

The number of universities involved is not particularly critical.
We certainly have not found it g0, Ab ons time we thought it would
be good if we could keep it to a maximum of 20 institutions, It has
grown to 3L and it continues to function in essentially the same way
that it did then at the beginning, The reason is that it is the Board
of Directors slected by the members that determines the management.
The parallel would be in an ordinary stock corporation where it makes
no difference in the effectivenssa of the management. how many stock--
holders you have as long as they exercise considsrable care in the
choice of méembers of the Board of Directors. The primary value to be
gained heré would be.that. once such a body was brought into being, the
member universities would acquire a sense about this national facility
that it was very much theirs, There is certalnly this feeling in the
case of ORINS, They have a proprietary interest. It would be their
operation, Thus you elicit a very real subsbtantial interest on the
part of the sponsoring and awing group of uwniversities this way, Still
it is not a closed body. It remains opemn, but those who are members at
any time feel a very definite part of it,

If the group here should feel that this was a worth=while approach,
_ there are several other points which should be considered. The first
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point I would 1ike to make is thab the National Science Foundation
should cerbainly have nothing to do with bringing such an organization
into being., This should be a movement on the part of universities.

If they really want it they should form it and it should be theirs and
then once formed or with a well worked out proposal for its formation,
they could approach the Foundation with a proposal as any other private
non-governmental institution would. This makes it difficult to get such
& thing going. It has to be inmitiated by a group of interested persons
on their own initiative,

The incorporators have to assume a fair amount of responsibility
but if one could find five good men, preferably most of them radio
astronomers themselves, who believed in this kind of thing and would
draw it ‘together, I think they would not want to actually obtain a
charter of incorporation without some reason to believe that. they
were going to have something to do once. they were incorporated.

They ought to have some reasonable expectation. that the Foundation
would consider contracting with them before they incorporate, but apar
from this the formation ought to be their initiative. :

Another important point is that in the case of ORINS we found it
highly valuable to adopt a membership fee, When the Oak Ridge Institute
of Nuclear Studies was formed each of the charter university members
agreed to contribute up to $5,000 a year for three years, The first
Board of Directors, when it got assembled and faced up to what it was
going to need, never levied any such amount. The first year they
levied $2,500 and thereafter $1,000, though thereafter the amounts
have been determined by the members of the CGouncil themselves on recom-
mendation of the Board, This has provided the Institute with corporate
funda of its own totally independent of AEC, and all of our basic cor-
porate activities are carried on out of our own funds, out of university
jioney., We have built up a surplus of some $70,000 as & backlog, That
has given us a considerable amount of independent stability over the
lagt 10 years. , :

Everything connected with the meetings or other expenses of the .
Board of Directors and of the Council, plus my salary as Executive
Director of the Ingtitute, is specifically excluded from government
support in any way either through direct. reimbursement or through fee,
so that the basic corporate stiructure remains completely in the hands
of the universities that own it, As a resulb, in my dealings with AEC
I am recognized as an employee of the member universities and not as one
whose salary is reimbursed by them, This is not necessary of course, but
it has obvious advantages, In fact we are the only corporate body of
universities in the atomic energy field that I know of where the uni-
versities make regular cash contributions-=unless it is MURA, T think
perhaps in MURA the universities may be making such membership
contributions .
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Tt ig not essential that the radlo asbronomy corporation be set up
this way, but there are real strengths and real values in-such an arrange-
ment, Since membership would be open on a national seale, a. fee would
provide a selection soreen, If a university applying for membership has
to pay something to become a member, this helps a 1ittle bit in holding
down the eagerness of instituticns to.apply.

T feel that it would be feasible to move rather fast on this,
President Stewart of West Virginia University has exemined the proposed
Agreement for Incorporation and feels. that it is approximately in proper
form with minor changes for incarporating under West Virginia law. He
has assured me that he and his staff at West Virginia University could
serve ag an organizing nucleus, a center about which the initial work
of pgetting a group of incorporators together and getting incorporated
could form.

T think one would have to admit that this plan would represent
some delay over conbracting with an existing stabilized well running
body like AUT which has outstandingly good management already in being,

The procedures for incorporation could be followed rether quickly
provided the group was reasonably satisfied with some such structure as
this, It seems to me there is no reason why a group of incorporators
couldntt be gotten together between now and the NSF Board meeting, and
assuming they got some assurance at that tims that the corporation ‘
would have something to do if formed, they could certainly obtain a
charter of incorporation in two or three days' time,

: The problem of issuing invitations to universities and getiing
togethar a meeting of those who had accepted membership might involve
an additional three to five weaks: and ab that time a Board of Directors
could be elected, . The first problem of the. Board of Directors would be

to appoint a director, This is one of the major points anyhow, bub
this director would then have the problem, in addition to the problem
that the director appointed by an existing contractor would have, of
organizing the whole corporate structure, '

In additidn the Board would have the immediate problem of
datermining what the personnel policies were to be and of gatiing
fogether auxiliary people, such as a businass manager. A1l these
appointments and. policy decisions would have to be made, Once such a
group is brought together it takes time for a group of people to become
an effective operating body no matter how good. the people are, and this
involves delays, However, in. the long haul one would end up with a
corporate body of universities who felt. that in a real sense this
facility belonged to them, They would know themselves to be actual
members of a corporate body. with final responsibility for operating the
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radio astronomy facility. There are great advantages in eliciting and
focuging enthusiasm from throughout the country in such a corporate
atructure, In the long run this pays high dividends in effectiveness and
stability.

Thank you.
CHATRMAN ERONK: Thank you very much, Dr. Pollard,

Before throwing the meeting open for genaral comments and. digcussion
Itd like to ask my two. colleagues on the National Science Board whether
they would not be willing to. express. any questions. that. they would like
to have angswered to. give such diraction to subsequent discussion as may
arise., T think it would be helpful.to you if you knew what some of my
oolleagues have to have answered before malking a decision.

DR, W. V., HOUSTON: I think I can speak from here since I am
sxpressing my personal views only and not those of the Board in this
matier,

‘ T have had an opportunity, I believe, to understend the feeling
over a considerable part of the country that Washington is a long way
of £ from most of the country. In order to get this feeling of a
national institution, to which Dr, Berkner referred, one has to make it
clear in fact and develop the feeling throughout the country that the
facilities are available to all people wishing to use them and available
not as a matter of favor but availsble in a sense as a matter of right.
The University of Colorado, for example, should be able to say to a pro-
posed member of its gtaff, "We are a member of the association for the
operation of this facility and so we have available %o you as a member
of our staff certain facilities."

. Now it seems to me that this feeling is a very important one to
many universities and to. many university people from over the country
and I certainly am interested in seeing that whatever pattern the
Nabional;SciencamFoundaxion.seis;for.theﬁadminisiration of these facili-
ties shall in some way make it possible for the people of the country to
feél that they really have a part in the facility. A4lso in that process
1%t should obviate a possible desire five years from now for another = .

similar facility in some other part of the country.

To my mind ‘the real significance of ‘the term "national" is that
thé one facility for radio astronomy is enough, We wouldn't want to call
this s national radio astronomy facility if it were anticipated that in
the future there would have to be two or three others in other parts of
the country.
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Now of course the facility has to be somewhere and I presume that
the selection of the site has been very carefully, properly and effectively
made, but wherever it is, it is in some one place and T think it is
important that we have the feeling on the part of all the interested scien-
tific pesople throughout the whole country that it is their facility and
not the facility associated with someone or some one part of the country,
So I shall be looking for that point in all of the possible suggestions
that may come up.

CHATRMAN BRONK: On this particular afternoon I can feel strongly
how far Washington is from almost anywhere, having found last night at
midnight that the old long-standing Pennsylvania train "the Edison® had-
been converted from an all Pullman to an all day coach gebting into
Washington at lLishi0 in the morning. If I seem sleepy you will understand
that I am indeed, Co

DR, J. Co MORRIS: I have nothing to add. The only other comment
I might make is that I have had some experience with the Ozk Ridge
Institute that Pollard spoke of . It has worked very well, It is not
dif ficult to organize and I cannot imagine that it would be very diffi-
cult to organize a similar groups. That. faCL11ty works very well indeed,

CHATRMAN BRONK: TFrom the standpoint of some of our staff of the
Foundation I wondsr, Dr. Sunderlin, if you would have any questions you
would like to pose to the group; or any comment? . ‘

DR, C, E, SUNDERLIN: I think not at this time.
CHATRMAN BRONK: And Dr. Seegen?
- DR, R, J. SEEGER: No sir,

CHAIRMAN IRONK: Then I would like to invite such discussions,
comments, collective and scattered wisdom as you may be prepared to
give. Don't be frightened by the use of the word wisdom. I am sure
you have all had a lot. of ideas that have been developed, or you may
have questions that. you.would.like,to ask of others.

DR. Jo B. WIESNER: I am interested in knowing the size of the Oszk
Ridge Institute, the number of people and dollar volume and whether this
includes the actual facilities as well, or whether that comes through
the Oak Ridge enterprises,

~ DR, POLLARD: It is relatively small as AEC operations go. Our
only research responsibility is in the fisld of medicine where we have
a 30-bed hospital, laboratories and a clinical research program in
medicine., The other activities are educational,
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Its size in dollar volume. is about. two million dollars a year and
the number of émployees is 210 or thereabouts.

That gives you an idea. The laboratories, the reactors and the
primary facilities at Oak Ridge are operated by Carbide under a separate
contract with the Commission, Thab. is, the Oak Ridge National Labora-
tory, which is comparable to Brookhaven,. is operated by Union Carblde
Nuclear Company and ORINS is a separate contractor with separate activi-
ties of its own, plus playing the role of operating in a liaison capacity
“between the universities and the Laboratory. '

DR, WIESNER: I was part of the original group that Dr. Menzel
talked about that explored the ways in which MIT and Hsrvard might set
up a joint facility. When we. realized how expensive it was we tried
to get the Navy to join us end slowly out. of this grew the idea of
thé regional. laboratory, and after discussions we were steered toward
the notion of a national laboratory.

Now one of the things we talked about in the early stages was &
separate corporation, We had had a 1ot of experience with AUI and we
1iked it., We thought possibly that such a pattern ought to be explored,
but ope of the things to realize is that this is a very small operation
we. are. talking about, -The estimates. for the. annual budget are from four
to gix hundred thousand dollars a year, possibly a 1little less than that,
andﬁto.sei.up.a“goodﬁmanagement group and. to get a good manager, as
distinct fram a scientific management. team, is probably not possible
without spending too large a share of your. total income on the manage-
ment. When we realized that we also realized we had an agget in AUL,
When it was set up, it was set up not only to handle Brookhaven, which
was the initial job it was given, but with the intention that it could
do other things. , i

As a matter of fact, the AUL management. in New York and the
Brookhaven management: were clearly made separate. We also realized that
in Lloyd Berkner we had a man whase background was in the field of radio
astronomy. He has been a leader in related. fields for many years, a
man with great enthusiasm and a man who we felt could be asked to take.
guch a thing on and push it vigorously. So we asked our own universi-
ties, Harvard and MID, whether we could propose to AUI that they make
a proppsal to the National Science Foundation, At that time we were
gti1l thinking of a proposal which we were given permission to discuss.
The matter was discussed further among the other AUI universities and
they agreed that it was a thing they were willing and anxlous to have
AUI do.

Berkner agreed to go ahead slowly in the discussions with other
people around the country, We realized that it was of great national
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interest but possidbly it has been a mistake to call this a national
leboratory or facility and I have always been a little sorry that we gave
up the idea of the regional facility, including most of the East, I think
the West, CalTech, for example, will go shead with its own independent
facilities and I think indicated initially they had plans to do so.

At any rate when we went to AUL to do this we found the AUI Board
quite receptive, This is quite important because Merls Tuve this morn-
ing put on onus on AUI and scientific management, giving the impression
that here was a group of people that loved to manage things, This is
far from the truth, They were approached by people who wanted the
fadility, who felt they were not capable of managing such a big facility
themselves and who realized that we had a growing concern,

_ We already had a management and we wouldn't have to go out and find

a man like Berkner to run it. I don't think you could find a man of

equal stature, It would undovbtedly.turn out to be a part-time job for
the manager unless the director happened to be the same person, and I
think the Oak Ridge Institute fits into that pattern, Even so, you are
gpending several times the amount of money there just in the use of the
facility, not in the maintenance that we are talking.about here, So when
one tekes out the maintenance cost the scientific program per se that

will be supported is probably a small part of the two million or so you
talk about spending, and I think you have got to put this into perspective.,

We have considered the potential advantages of a new corporation, and
wé came to the conclusion that a strong going concern like AUIL would be
bebter than something new which we didn't think would be made nearly as
effective. '

" DR, HOUSTON: TIn view of what you have said I should like to hear
some. further comment on this question of size, We have heard a variety
of ‘statements. OSame have indicated, and it seems reasonable, that the
size might have increased. There has been some talk of including all of
astronomy. It might do what some people have said it might, become
considerably larger, and I would be glad to hear further expressions
of opinion on whether this is to be regarded as a small localized
regional operation or more a national facility of some magnitude, because
I think the action of the. Board must depend on its attitude toward such
a question, o

DR, WIESNER: It can be national and still not be of the magnitude
of Brookhaven cr Oak Ridgs or one of the several laboratories we run at
MIT. The equipment that is raquired is big., The initial expenditures
are big. The management of 12,000 acres of land and the policing of it
are all substantial activities, but I think in comparison to many other
sponsored laboratories this will always be a relatively small one even
though it is on a national scale.
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. I didn't mean to imply by saying the amounts of money were moderate
that this necessarily precludes its being a national facility, and cer-
teinly with time it could grow. If one gobt a 600-foot telescope I am
sure the cost of operabting it would go up almost as fast as the cost of
buying it does, but Ian thinking of the next five, six or seven years,
during which time the facility would have a 140-foot telescope, a few
60~foot ones and possibly some other devices. I think we have to be
clear about what we are talking, It is not an institute of the Osk
Ridge size or the Lincoln Laboratory size., It is a considerably smaller
enterprise even when you have the 600=foot antenna,

DR, BERKNER: Our estimates indicate that originally the budget
after reaching stable operation would rise slowly from about $220,000
to a maximum of about $350,000 when everything went into operation,
If and when you got a facility involving a telescope as large as 600
foot diameter, which I mention with hesitatlion because one can't see
what the form of this would take at the moment, we estimated that the
ultimate cost would run about $750,000 a year.,

DR. HOUSTON: What were you including in these figures? One thing
that has been talked about was the direct grant for the support of the
facility. Does it refer only ‘o the maintenance, or does it include
salaries? Would the people working there, coming from the universities
over the .country, get their individual support through direct grants to
them or to their institutions?

, DR, BERKNER¢: This is an important question and I would like to
discuss it fully, We based our judgment on this on our experience at
Brockhaven which indicates that out of the total budget there support-

ing a total of 600 scientists, half of whom were visitors, the .

contribution of. the Government runs somewhat more than three-quarters

of. the total operating expense, ' :

The balance is given in time, equipment and so on of individuals
who want to do experiments in the facilities and who in one way or
another supply their own support. In other words, this is in partial
answer to your question. In a laboratory like Rrookhaven, the total
support does not come from the Government but it in part comes from
individual universities through supply of time and apparatus by
visiting scientists,

We therefore based our estimate of cost on a comparable operation,
We do not believe that the facility should be limited by not being able
to support visitors itself, We think that it is extremely important to
have money in an operation of this kind that will permit a qualified
scientist who cantt find funds elséwhere to carry on his research,
The facility should have some money available for this purpose, This
can either coms from Govermment or private sources.
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I would 1like to make ¢ne other comment with regard to the national
character of the facility and I think this is very important., It dis-
tinguishes the point of view of the university and the scientist. We
think it is very important in the example you cited that the scientist
who has access to the facility not say he has access because he is a mem-
ber of the faculty of the University of Colorado, but only that he is a
seientist who is highly qualified and capable of doing research on a
significant problem without any regard to his origin.

I think this is.an extremely important distinction, In AUIL, we
have always ingisted that the qualifications for entrance into the
research facility are only the qualifications of the scientist and the
significance of his problem as it relates to the equipment we have
available without regard to his origin.

~ Now at the moment there are 102 colleges and universities cooperat-
ing with AUI in carrying on actual research in the Brookhaven facilities,
This varies a good deal from time to time. Sometimes it is higher and
sometimes lower, but this is average.

CHATRMAN BRONK: Before we proceed may I ask as an aid to the
gentleman who is taking down these proceedings as an aid to the Board
. that you give your name in case I forget to recognize you by neme.

‘DR, MORRIS: We happen to know this Advigory Panel. I am sure no
group has glven more thought on this specific question of how we could
best organlze the management of this facility.

DR, M. A, TUVE: I have here letters from two members of the
Advisory Panel who are not present and perhaps I should read excerpts
from them, I should.like again to point out, because most of the major
astronomical observatories in this country are represented here today
by their sénior men, that. the thing at stake is the question as to
whether agstronomy is going. to be.split, ..

We have got a limited divoreces if you are going to confirm it,
today is when it happens, If the astronomers want to be sure it doesn't
happen, today is the day the decisiom is Lo be made, The astronomers
have indicated to me within the next couple of years they hope to have
an agency of some kind that will seb up; as far‘as I understand, a
national optical coservatory. e

This possibility of a serious split is the kind of thing I want
to be quite sure as chairman of the Radio Astronomy Panel I have called
personally to the attention of the members of the Panel for ’
Astronomical Observatory end made quite sure this was clear to them here
'bOd.ay'e ’/’
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T with to read the following extpacts fram a letter of Dr. Jesse
Greenstein, CalTechs - T

T have felt from the beginning that the AUI group, with btheir
consultant panel, may well serve as a nucleus for the future planning
of management of the facility.. On. the other hand I am'very unhappy
about certain statements in their report, First I am not convinced
that there will be no competition for funds between university and
national facilities, I ammot convinced that. the university facili-

ties.will have only a hinor role,!

", ,.I am very much in favor of a greater scientific development

and a less expensive site development, than the AUL planning docu-
. ment envisions. This does not mean that I am opposed to the '

‘management of the facility by AUI, but I would like it clearly

understood from the very beginning that the goal is one of doing -

science on limited funds, and that a large expansion of the site,

the management; and other luxurious developments represents to me

an improper planning philosophy,: If. the. fundamentel plan can be

successfully drawn up between the NSF, its advisors, and the AUI, I

would be satisfied with the AUI management,"

He had other comments here on the question of the locatien of the
institute, T have soms other comments both from Dr. CGreenstein and
from Dps Purcell, ~They refer largely to the technical questions of the
inadequacy of the present technicsl engineering designs for the 1L0-
foot installation, T would be glad to take them up but T think it is
more nearly a technicdl question, ‘

Dr, Purcell has some comments about the AUI, T believe I have said
before“thaimthare,arg;thrsa:men;whgfare.strongly:for the AUT,

DB, WIESNER:. Don't you think you should read his comments?

DR, TOVE: T am supe I can®t read everything but I am glad to
place on recordﬁthatﬂDr;;Pu#?éll:faVbrs*tha AUT,-

Dr, Tufélﬁhéﬁirﬂa&;tﬁé;fﬁiiéﬁing'extract from a letter by
o Purcell,/ - .. .o

. Murning first to the most pressing question before us, I

do not share your doubt that AUI can build and manage the facility
in the way thab it ought to be done, . The Trustees of AUL are not
precccupied With atomic. énergy problems as such. They may have
been so ocecupied, to be sire,. on occasions when major technical
decisions and lasboratory policy interacted, But I have had the
clear impression that important scientific decisions at Brookhaven
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have been made by scientists close to the problem, whatever it may
have been., The main job of the Trustees has been to see that a large
scientific institution maintains its own internal vigor while properly
serving as a laboratory for a broad scientific. community. This
Brookhaven does, and does well, judging from my own acquaintance with
it and from the opinions of other physicists in Cambridge who have
spent much more tims there, I don't know of any organization in the
country that has had experience and success comparable to thet of
AUT in this special sort of enterprise.!

CHATRMAN BRONK: Thank you very mich,

Dr. Goldberg, I wonder if you know the attitude of Dr, McMath,
your. colleague at Michigan, He is chairman of our Panel for
Astronomical Observatory. Do you know what his attitude is with
regard to an association between the two, or even a common mana gement
for both facilities?

DR., 1LEO GOLDBERG: I think Dr, McMath has expressed his opinion in
a recent letter to Dr, Waterman in which he states his feeling that at
the present. time he feels the two facilities ought to be administered’
separately but that perhaps in the future, within the. next five years,
we might consider a merger, However, I am not sure whether this
opinion would stand up under vigorous discussion, shall we say, among
a group of colleagues, But I think this is really a very important
question on the basis of what has been said so far,

There have been a lot of strong differences of opinion, but
everyone agrees, I think, that radio astronomy is part of astronomy,
There is no argument here at all and yet we are discussing the question
of the organization of a bransh facility in astronomy without at the
same time discussing the organization of a second branch, and of course
I refer to the so-called Optical Observatory which is now being planned
for the Southwest,

As far as I know our panel group is going ahead with plans to fomrm
 a separate corporation independently of the radio group. I wonder if
this is really a wige thing to do, If the group feels that AUI is the
best agency to administer the radio facility, why shouldn't we at the

game time. consider their eligibility for the administration of the optical
observatory and also for the solar facility that some of us are dreaming
about now within the panel and which will very likely be located on a

site other than that of the stellar photoelectric facility. So we have
not just one facility to worry about but we have certainly two and the
possibility of a third, and they are all astronomical facilities,

CHAIRMAN BRONK: One proposal that I think has been made implicitly
if not explicitly this afternoon, which I heard casually before, is
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that one could make a distinction between the over-all policy questions
and ‘the general procedure for the furtherance of astronomy through such
facilities as may be provided by the National Science Foundation. Ques~
tions on policy would®be cared for by a Board of the sort described and
the opération of the facilities by organizations such as those which have
been suggested, It seems to me that there is a certain amount of merit
if this could be done by separate agencies or organizations or
contractors. ‘

T suppose analogy, naot. very close but somewhat related, might be the
case of the Atomic Energy Commisaion which has organizations which
operste various facilities as various parts of their program. They
have a more centrgl responsibility. I just throw this out as one thing
to direct perhaps some of our discussion this afternoon.

Thare are several. others here of the astronomy panel, Dr. Stromgren
and Dr, Whitford., There may be others too, but did either of you have
anything you care to add?

DR, B. STROMGREN: I should like to say I am not speaking as a
member of +the panel, but I am strongly in favor of the joint board for
these two facilities and I hope that what is worked out will be the
- policy of the two observatories.

: Dr. Goldberg referred to a letter by Dr, McMath that he wrote as
Chairman of the panel and in which he expressed the opinion that at

this time a joint board of trustees was not desirable, 'I think that in
view of the change in the situation, particularly through the discussion
today, it would be very appropriate if the larger panel for the optical
obgervatory met or had correspondence .to discuss this very important
point;, ,

The opinion that has been already expresged by him might be changed,
as I think Dr. Goldbeérg implied, because certainly the whole situation
$s mich clearer than it was when these matters came up for discussion
in February. '

" DR, Ae Eo WHITFORD: I concur in general with the remarks of
Dry Stromgren, I think the reluctance to speak which some of us felt
came as a result of our lack of background material, which we have now
assimilated. The feeling was that the enterprise involving optical
astronomy is now well organized and thought out. and in the hands of
astronomers who have taken leave from positions to start it, We did
not wish to lose momentum by going into a larger organization, I can
see how people whose greatest interest is in radio astronomy would feel
the same thing.
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: How can those operations on the Green Bank site be decided by next
Mayen if there is a fairly large fusion of our long-term interests? I
gtill think in the . interest of all astronomy that fusion must be set as
a goal to work toward and as rapidly as we can.

The separate interests of the specialties, I think, can be properly
handled, as was suggested by someone, by sub-committees with the working
scientists, who are specialists in those fields, taking the major share
of the respongibilities and leaving the policy decisions to the over-all
board that represents all astronomy.

DR. TUVE: I have a letter here from another member of the optical
observatory panel, Perhaps I should read a paragraph of that.

Zﬁ}, Tuve then read extracts from a letter From Dr. I. 5. Bowen,
which is not availsble to be reproduced./

DR. BART J. BOK: May I speak as a member of the Radio Astronony
Panel. First of all, I think we should repeat for the benefit of the
Board that meny of us do not agree that there is even a limited divorce
between optical and radio astronomy &t the present time, Such a thing
existed a few years ago but the tensions in the family are lessening,
We are getting closer together and at the working level are in close
collaboration, : - '

Tn view of that I think it would be a great mistake if the optical
panel would meet by itself to discuss these matters., If they are %o be
discussed I hope they can be discussed in a joint meeting of the optical
and radio panels. ‘

Many of us have worked closely on this problem and the documents you
have seen. and. have heard discussed today have been written with great
care and there are three members of the panel who really stand back of the
AUI proposals.

Now it may well be that the AUI proposal should be modified. This
suggestion is a new one from both sides, It has not been brought out
before in the radio group and has not been brought up before in the
astronomy panel, I would like to see the panels brought together to
discuss this question and then come to whatever seems to be the begt
solution,

. There is one other item on which I wish to comment and that is an
item that came. up in connection with Dr, Pollard's proposal. I had the
privilege of seeing it briefly last night, Since I am leaving for

Australia, I might say that I might have had something to do with
directing this facility at a higher or lower or intermediate level,
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go- I have thought strongly as to what the director should do and whab
‘his responsibili‘bies are,

. The document that Dr. Pollard presented to us was one in which the
Board was pre-eminent, The Board had an executive director. The execu-
tive director executed the wishes of the Board. He talked through thé
medium of the reprasentatives of the wniversity. It seems to me that the
director should be in a positlon to go back to his Board; check with
them~=they have the r:}.ghh to. f:l.re him. presumablyq-bui: he should be a free
agen'b. .

Tha one. thing this. i‘aoility has lacked up to the present time is

a director. If this sfternoon we had someone who was the director-wand

in this room any one of a half dozen could take on the job--he could

“make certain. necessary dacisions. He certainly would make the decision,
as 81l of us have by now, that a good. aquatozial study is necessary and

it could be under way. _

Don't get a director in this facility, which will require coordinating
‘many points of view, and not glve him power, but give him power and fire
him if you don't like him, . Give him power and let him do what needs doing
because there are & variety of ways of doing it, but without strong direcw-
tion and’ too much Board mamgemant. this thing is going to fall flat.. '

. UDR, PGIJ.ARD' I might comment briefly on my relationship to my
: Beard--mtual:l;r X msittingnnxt %o one. of my bogses; Dr, Houston is

one.of. the members of the. Board, In the early.days the Board meb

gbout. six times a year because we had.a lot of problems of organiza-

" tion, Now for the last four years it meets three times a year, in

February, June snd October, and in the meantime the Board is gone, none

~of them 1s around near Oak Ridge, and I cerbtainly have full authority’

“within the normal bounds. of. a corporate gstructure, The things that go to
the Board for sction ara just the things that go in any other corporation
or- univarsi'by board of trua‘bees s 80 1t doesn't tie down the director in
any WEY .

- " There i one- othor oormnen‘b I would 1ike to make on the mattar of
: -sizo. T4 is perfectly trus thaet if you have a big opsration you can set
up drlaries to atitract highly compstent management people and have a

- var:l.n‘hy ‘of_ tham, but 1t iz also squally true, I think, that in a smaller

 operation that people are intengely intereated.in--and:.this would be
‘one that they would be,-»-bha.t you can. get. 3. qn:l.he sdequate management
'boge'bher. Lol ,

We ars now at the two million dollar leval with diversif:led

' ad'bivities s including some programs under the NSF, but for the first
four years of our -existence we were wey under t.hat. level and we did get
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people that took great interest in ORINS and I feel that we had then
rather good management, Of course there was a certain shake-down period
until we all gobt to working together, but still you don't have to be a
General Motors to have an effective and good management, Numerous small
businesses prove this,

The management grows with the size of the activity., I don't believe
it is true of our experience that size as such,in the days when we were
much smaller with more medest management responsibilities, was a serious
drawback to obtaining adequate management for that size activity.

CHAIRMAN BRONK: Dr. Wright.

DR, THEODORE P, WRIGHT: Gentlemen, I will identify myself as
Vice President for Research at Cornell.. I am also Chairman of a small
AUT Trustee Committee in connection with the Radio Astronomy Facility
Program. Dr., Berkner has been very modest and hardly mentioned AUI,
I will mention it more,

I have been on the AUI Board for eight years and I have grown to
appreciate the ability of this Board to distinguish between management
functions, the establishment of policies, as distinguished from the use
of Brookhaven facilities, directed by Dr, Hayworth. . Regarding the use
of the facility he makes. the selection of the scientists who. are going
to participate in such use of these unique facilities, Unique because of
the expense involved and the inability of universities to go into facili-
ties involving that smount. of money.

I think a word as.to AUI's composition is in order since all of you
may. not know this. There are nine universities involved and one distinc-
tion here is the fact that the Board of Trustees of each of the universi-
ties, in selecting its representative on the Board of Trustees of AUI,
appoints one administrative and one scientific person in each case; so
you have a Board which has a management experience and also representatim
of the scientific point of view., 'This gives a good team for malking
fundamental policy decisions in the administration of a research facility
of this character,

We have on our particular Board physicists, chemists, biologists,
doctors of medicine. and engineers, This varies as the universities
chanpge membership from time to time, and I think it could be varied
with the undertaking of another large facility management such as might
be the case in a radio astronomy facility, to give representation in
that field. .

AUT also has visiting committees, which could be called advisory
committees, representing each of the fields of science which have
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research operations in the laboratory itself, Thus, there are visiting
committees made up completely of distinguished scientists in each of these
five branches of soience or angineering that I have mentioned,

. The personnel of the Brookhaven National Laboratory as an operabing
group 1s composed of people of high geientific attainment and their
selection is in the hands.of the scientists, approved finally by the Board
only ory the basis of the substantiation of their competence in scientific
fieldg of activity. The Brookhaven Laboratory is essentially engaged
in. fundamental research as distinguished from applied regearch; this has
been rather strictly held to through the. ten. years this group has ;

operated,

Now the subject of our discussion this afternoon was the
organization of management to insure the natlonal character of this new
facility. I think that Dr. Pollard has spoken well on one alternative
arrangement, Dr. Berkner advanced objections to this from several stand-
points but nevertheless, it was a well presented case, Like him, I am
not a scientist: in the field of radio astronomy or optical astronomys
T happen. to be in aercnautical science and engineering myself, but I have
had a great deal to do with the administration of research activities
and I think I have attained a sympathy with the point of view of scientists
and as well, the university point of view, -

It seems to me there is a very definite analogy between the operation
of Brookhaven by the AUI and the organization to be established to manage
a national radio astronomy facility. Brookhaven conducts a number of
programs that are aimed particularly at getting scientists from univer-
sities throughount the country to participate, For instance, in this
summer's program we will have ninety gscientists from fifty institutions
spending from one to. three months at the site doing their own research.
They will bring. with them some. twenty graduate. students to act as
assistanbs--thus making possible. student participation with senior
gcientists conducting the programg. . '

_ We have fourteen coming from abroad who will spend the summer with us,
and we also have our regular student program, This ysar we invited 1100
students from a total. of 115 universities, who signified they had an
interest in coming to Brookhawen, and from this group, 105 appointments
were. tendered, . There were 45 graduate and 60 undergraduate students. So
far 90 have accepted, Probably the total will be around 100 by the time
the program gets under way.. .

We have other more specialized groups. We actually have three
aliens who are going to work in the laboratory this summer!

u61m




So there is a very large group from many universities, not just the
nine that are handling the. AUL management. function, but from universities
in all parts of the country. As.a matter of fact, I understand that the
largest number of ressarch hours spent on one of the facilities~=I think
it ig the reactor although possibly the synchrotron--is by a university
which is not a member of the management group.

T am trying to emphasize the difference between a management group
establishing policies. from the gréup who uses the facility and gives it
its. national character, -We have always endeavored to make the laboratory
ag nearly as we possibly can, an off-campus activity of the campuses of
any universities who wish' to participate, .

We scrutinize appointments, policy on students, salaries and
everything else from. the stendpoint. of assuring that the operation is
in consonance with such policies in universities, and I think we have
been successful in making this truly en all university off-campus
laboratory, if T may pub it in those terms.

: I think that the conclusions that Dr, Hagen arrived at represent
digtinctly the thihgs that. the National Science Foundation has to
consider now. First, snd.I think in the interest of time this is
extremely important, that. the management. group mugt be selected. Now
if you are going +to get into a long hagsle! in making this determina-
tion, there is going to be a lot of time used up,

~ Now I have an ax t6 grind, you can say, because I happen to be on
the AUT group, but I sincerely believe that too much time spent on this
decision will losé in the. order of two yesrs. If you don't make use of
o' group which al¥eady has.experience of a very similar character behind
them, you will lose. thal order of. time.

I agree with him that the facilities ghould certainly be owned by
the National Science Foundation: in order.that NSF'can change the manage-
ment of the facility at. any time . that it sees fit, I think that the
management ‘should be responsibe bo university research philosophy which
I tried to explain -AUL and Brookhaven have been.

T think the appointment of the director is a most important step.
The selection of -a director is certainly an importent thing, It is
people thatfdo]thingsgrnctfcdmmitteesg-not groups, but people.

And finally, Dr, Hagen recommended that there should be bids gotten
out on a 140-foot dish as soon as possible after the scientists agree
that a satisfactory solution has been reached., Also, I think sufficient
time has been spent on the site situation so that this should be gone
ahead with at onces
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Now, gentlemen, AUI--I am speaking for myself entirely--bub 1

believe I can say that the Trustees of AUI would not want to undertake

the management of this new facility if they were not to be enthusiastically
supported by the NSF, by its Advisory Committee and by the secientists

and universities in the country who will do the research work in the
laboratory itself, AUI is not out to get a job, It feels, however, it
" can meke a real contribution and if it is backed, it will go ahead
enthusiastically. '

Furthermore, I do not think that the AUI would wish to undertake
the construction phase and then bow out.. So, in the interest of time
saving and after assessing all. T have heard here, I am convinced that
the National Science Foundation will not go astray if it looks .
favorably upon contracting with AUI to manage the contemplated National
Radio Astronomy Facility. '

CHAIRMAN BRONK:. Dr', Stewart, President of the University of West
Virginia, the state in which the facility is proposed to he located,

DR. IRVIN STEWART: Mr, Chairman, we have an interest in this,
particularly if you are going to locate in our back yard, I should
like to associate myself with the statement made by Dr. Pollard.

Dr, Berkner expressed some fear that the Foundation might be
enbarragssed if it smemed %o bake a position under which it would have
s new facility sat up when a new problem was encountered. If I were
& member of the Foundation, I think I should fear embarrassment in the
opposite direction. A group spending Government funds received other
Government funds to make a study. If the result is a report that other
groups should not spend Government funds, I think the Foundation might
find itself having seb a precedent that might embarrass it a little bit
later.,

T believe you are at a rather importsnt turning point in the
activities of the Foundation. Tt was my privilege during the war to’
be associated with the Office of Scientific Research and Development.
I am proud of what that group did, Much of the accomplishment of the
Office. of Scientific Research and Development was. based upon work done
in institutions which now are members of AUI, It is a splendid group
of instituticns. .

I fear, however, that the country will be a long time in living
down the effects of the concentration for which OSRD was responsible in
its support of scientific ressarch in this country. It was perhaps
inevitable in time of war, At least those of us in OSRD thought it was.
T can't believe that. a.similar emergency exists today, I think that if
anything, it is more important to be sure that we broaden the base of
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gscientific research in this country. In my opinion that is more likely
to happen under the type of organization proposed by Dr, Pollard under
which more ingtitutions are invited to take posts of responsibility for
the management of the facility,

I think that AUI has done an excellent job in a managerial capacity.
It is unlikely, however, that they have exhausted the list of capable
managers in the country. Others. can be found. I don't believe that the
organizational problems connected with a new corporation would be too
diffiecult, If you should decide.to go ahead with a separate organization,
I can assure you that the legal department of the State of West Virginia
will be at your dispesal in licking whatever problems are involved there,

CHATRMAN BRONK: Thank you,

DR, BERKNER: I should like to comment at this point that the AUT
report does not recommend that AUI operate the facllity. It is a general
report with respect to the character of the management,

It sesms to me. that the discussion this afternoon hinges around two
bagic and very fundamental differences of concept. The concept that I
propose was that of a Board-~an Advisory Board in the NSF-~which had
the responsibility for carrying on the functions of assessing basic
policy, of measuring performance and, to the extent that the NSF Board
and its advisers thought necessary, proposing courses of action that
“integrated the interests not only just of astronomy, radio astronomy,
but of physics, electronics and other related sciences, Having such a
Board, the Foundaticn would then be free to conbract with whatever
managerlal organizabtions it saw fit as most competent to carry on the
operation, . :

The other concept, which I might call the Gresnstein concept, is
that these same funcitions be transferred to a managerial Board which
would be a corporation itself, The NSF would transfer to that Board the
responsibility for the integration and planning and the Foundation would
act only as a money raising agency, if you like, in transferring the
money which in the judgment of that operating contractor was necessary
to conduct the operations it thought necessary.

I think that in either case the potentialities of integrating the
sciences are there, 1In our opinion reached during our studies, we felt
that the Foundation itself. should generate the national composition of
the Bosrd which should be Advisory to it, in order to establish the
national policies. Only in this way could truly national policies be
promulgated, If the Foundation were to delegate to any corporation,

AUT or any other, the responsibility for generating the basic policies
itself, the Foundation would eventually find itself embarrassed by
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the loss of comtrol of functions for which it had to find the money or
felt responsibility for finding the money in the future,

I would emphasize that these are the basic issues at stake: On the
one hand, whether the Foundation itself should create an Advisory Board
which generates the policies under which the money should be spent, which
determines which areas of American science in the field of astronomy
should be bolstered, whether they be visual or radio, On the other hand,
whether there should be a single corporation set up which should itgelf
determine those policies and operate the facility. It seems to me that
thls is a matter which only the Board itself can decide,

DR, MINKOWSKI: I had the feeling that the difference which you
want to make there is not quite correct., The Board of Trustees of
which Greenstein and I mygelf have been talking was not supposed to
be in the role of an Advisory Board to the National Science Foundation
or of any Advisory Board which you have in mind, but it was rather meant
to be the Board of Trustees of whatever organization undertakes to get
the contract.

May I say at this time I do not like too much the idea of having
an astronomical observatory with a Board of Trustees in which astronomy
is not represented,

DR. J. P. HAGEN: May I amplify the remarks I made earliier on the
matter. of the manapemeant of the facility., I think it has been pointed
out that the efficient management of the facility is going to require
a close~knit organization, In the case of AUI we are thinking of a
close-knit organization with some experience behind it., The point that
we must bear in mind is that they are an operatlng organlzatlon and are
bound to be located ln one clty or another in the country.

The interest here, I think, of all of us is to insure the national
characterigtic of this venture and I think the way to do that is not by
attempting to set up a Board of Directors for some concern, which Board
of Directors will be national in character, but more to look to the
supervising-policy. Board of the National Science Foundation and let them
Ansure the national character of the institution, I believe the National
Science Foundation would have then always under its immediate control the
very thing about which we are concerned, but as soon as we turn to the
trustees of a separate organization and expect them to be national, control
of the gituation would be lost.

While I am talking there are one or two other things I would like
to say. I'd like to go back to something I said earlier, I am in almost
entire agreement with the position expressed by Purcell in his letter.
There are some areas where I differ with him, but substantially I am in
agreement, I am one of the members of the panel who believes that the
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proper way for us to proceed is to ask the Assoclated Universities, Inc,,
to be the planning organization, I share with him the feeling about the
équipment, I don't believe that the. Associated Universities, Inc,, in
their presentation this morning intended to carry the impression that the
tolerances that we want to get, tolerances of 10 seconds, are necessarily
to be met, This is a detail, It is one way of going about designing a
piece of equipment and the decision as to the actual tolerances to be
met in menufacture can be easily and quickly made once a management is
set up and a director is found.who is empowered to make those dscisions,

The last thing is the disturbing statement about the split between
radio agtronomy and astronomy. I would like to testify that that split
does not exist, The gap actually is closing, Those of us who have been
working in radio astronomy from its beginning, subsequent to the war,
realize that at first we worked pretty much alone, We were anxious +o
establish contact with astronomy and that has grown in a very healthy
fashion and I think the connection between radio astronomy and astronomy
is much, much better todey than it ever has been and it is steadily
improving,. '

MR, EDWARD REYNOLDS: I identify myself as the Administrative
Vice President of Harvard, but I am also a trustee of Associated
Universities, Inc, In fact I have been since its inception, and T was
President. of the Board the first three years of its existence., There
. are problems in organizing a new organization 1ike that and while they
are not insurmountable, it does take time to bring a group as diversi-
fied as that together and make it effectivs,

The atmosphere here has disturbed me very, very much indeed. The
atmosphere is so different from that in which we formed AUI, We had -
enthusiastic support of everyone concerned, not just the people forming
it but a large segment of science, :

Originally we did not include. the Iife Sciences., We had no
representatives of biology or medicine on cur first Board. When it was
suggested that they had a need for the same type. of facilities, we
organized those departments and they were equally successful, and our
Board very soon automatically included representatives of those fields.

I have knowledge of two universities that at present are consider-.
ing appointments, regardless of this activity, of men that you will
recognize as equipped in this field. It has nothing to do with whether
you chooge AUT or not.,

The success of any management--and I think you have gotten away
of f the track-~I think the success is going to depend on the reception
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1t gets from the people who need to uge these facilities, That is going
to depend on the character and the quality of the facility set upy for
which you have got to depend on a manager during construction, With ali
due respect to ORINS I don't think they are responsible for construction
or operation of the facilities at Oak Ridge, Of course another organiza-
tion can be formed to do thet if that is what you want,

Second, it is going to depend on the management's having sympathetic
understanding of what science - needs, and third, an atmosphere must be
created by that management which will be conducive to the university type
of research,

Now you are not going +o get that with the split that is evident
here, This group in science hag got to make up its own mind. The
adninistrative officers are not going to do it for you, You have got.
to decide what you want and whom you want,

My disturbance goes so far that I am going to enlarge on what
Dr, Wright has just said, and I have no fear of contradiction from my
colleagues as Trustees of AUI, we don't want this contract under this
atmosphere. You are going to have to want us enthugiastically if we
are to take it, Then we can do a good job for you, :

CHATRMAN BRONK: Are there any other comments anyone wants to make?
I am shooting for a 14:30 adjournment but I don't want to cut off  any
‘discussion. ' .

Dr, Morris, have you as a member of the Board anything you wish
to add?

DR, TVE: Mr, Chairman, I will make one remark., The technical
planiing is not. in shape to be accepted at. present for the 1}i0-foot
dish, If it is builk according to the present internal contradictions .
in the specifications, it will be a white elephant, I think it is
important for people who may be managing this and who are sponsoring
1t to know that it will teke a little tims to shake down before the
design can be taken over, Therefore, you need not think you are holding
things up if it takes a while to get a sponsoring agency, ‘

CHATIRMAN BRONK: My attention has been called to the fact that we ;
have several other astronomers. here who haven't spoken, There has been i
a good deal of emphasis placed on the fact that this is a proposed ' l
facility for the furtherance of astronomy and that radio astronomy, !
as 1ts very name implies, is a field of astronomy, !

Dro Nassau, do you have anything you wish to add? .

“ 67 - | |



DR, J, J. NASSAU: It seems to me that the most important thing is
to decide whether we shall have a joint board to create the policies of
the two facilities, optical and radié, and if that is decided I think
other things will come up naturally,

DR. DIRK BROUWER: I don't think I have too maich to add, I am
very much impressed by the various statements that have emphasized the
needs of seeing astronomy as one single discipline and not astronomy
and radio astronomy as two different disciplines, As long as we keep
that in mind, as long as the management of the new facility has that
clearly in mind, I don't think a serious mistake can be made,

CHAIRMAN ERONK: Dr, Seyfert?

"~ DR, CARL SEYFFRT: I have just a small point Itd like to bring
out, I am heartily in favor of a strong wedding of radioc astronomy
and optical astronomy, T am a little bit disturbed by suggestions
that the radio facility might be moved to the West, T think one point
might be conaidered there, ,

I was much impressed by the fact that the United States Government
iz undertaking or about to undertake to make West Virginia a sort of a
vold for radio broadcasting in that area and I think that probably much
the same thing could be done in Arizona if the radio facilities were
placed there, But one thing over which we have no control and which
can be very bad is the radio broadcasting and interference we would get
from Mexico,

The Federal Communications Commission has a great deal of trouble
with Mexican and Cuban stations at the present time and in Arizona
this could be a very seriocus problem,

CHATRMAN BRONK: Thank you very nmch,

If there any other point that anyone wishes to present? . If not,
I'd 1like to say that in view of the general trend of opinion I believe
it is essential that we ask the Panel for Radio. Astronomy and the Panel
for Astronomical Observatory to meet jointly and consider what
they would like to recommend to the National Science Board as to the
relationship between the two and the desirability or undesirability of
having some sort of more formal common association in this genaral
undertaking,

I have already spoken to Dr, Waterman and he agrees that this will
be desirable and. he,will.endeavor to arrange such.a meeting,.

There is one final thing I would like to say as one who has for a
- good many years been concerned with the furtherance of science in the
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country as a whole and who has always assumed that it was a part of his
responsibility to do everything he could to aid in' the greater unity of
sclence, not only as between one field and another, which has cerbainly
been one of my natural concerns, but throughout the country as a whole

from the standpoint of region,

I have been impressed by the fact, as we all have been traditionally
in the spirit of academic institutions and in the. spirit of science, that
great universities are neither national nor regional, they are inter-
national. They are a part of. the tobality of. the learned world and
contribute one to another in a very intimate way,

I don't think of any great wuniversity that considers itself as
being regional, Every university has certain unique and special
résponsibilities to the region in which it happens to be located, but -
1 think they all feel that they are national in character as well as
international,

If, in the development of the new trend in certain scientific
activities of associating universities one with another, the associa-
tions were to be considered regional rather than national, I think it
would not only be harmful to the character and the potential econtribu-
tions of the associations of universities, but what would alarm me more
would be the posibility that the regional nature of the associations of
universities might haw areflected effect upon the quality of the univer-
sities themselves and tend to make them more regional and less national.,

Well, that is a general concern which I am sure you all share and
yet concerns we have are not necessarily always translated into action
because concern is essentislly only a concern,

What I am really trying to an, I guess, is that I think that in
addition to the spiritual qualities which we should bear in mind thers
is the simple fact that one can have a contrast between reglonal manage- .
ment and national and international unity of spirit. '

I think, for instance, of universities which are truly national in
character which tend to have a fairly regional type of management, The
trustees are so chosen usually only from the standpoint of convenience
and not, for example, because the trustees of Johns Hopkins or the
University of Pennsylvania, of which I happen to be a member, wish o
foster the regional interests of Baltimore or of Philadelphia,

We think of ourselves as having the responsibility to the country
as a whole, I am proud to say.
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All T am in the end trying to emphasize is the fact that we are all
interested in the furtherance of science generally as representatives
of the National Science Foundation, Naturally we have a concern with the
welfare of the country as a whole and I am sure that this is the spirit
which we all feel and T hope you will all translate that feeling into
action, I am sure that the National Secience Foundation will-=I am sure
I pray~~will be faithful to that national responsibility to that old
ideal of science and academic unity.

Thank you very much for caming'todayo

At Lisho pom, the meeting was adjourned,
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