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RADIO ASTRONOMY PROJECT
Record of Meeting at The National Science FPoundation April 2, 1956

a April 2, 1956, repreunt:o.tivu of the NSF and AUI conferred at the office of
the NF in Washington. The following persons were present:

N8F: Dr. Alan T. Waterman, Director
Dr. 8. E. Sunderlin, Deputy Director
“Dr. Raymond J. Seseger, Acting Assistant Director for Mathematiocal,
Physical and Engineering Sciences
Dr. Helen Hogg
William J. Hoff, Gensral Counsel
! Dr. Paul M. Grosa, Vice Chairman of KSF Board

AUI: L. V., Berkner, President
Carl C, Chambers, Trustee from University of Pennsylvania
Charles F. Dunbar, Secretary

Waterman opened the discussion by describing the Congressional action on NSFts
budget. The appropriation bill passed by the House provides §3,500,000 for
facilities. In its report, the Appropriations Committee called particular atten-
tion to the fact that it was leaving to the Poundation the task of determining
wvhat specific projects should be supported, and expressed the strong opinion that
N8F could not undertake to start construction of the faoility, unless funds for
its completion had been appropriated. NSF hopes that it will obtain more faver-
able treatment from the Senate, and thers is soms chance that ultimately the full
amount requested, namely $7,000,000, will be provided.

Berkner described the status of AUI's work under the following headings:

1. pISERS

AUI has obtained three designs for a 140! dish. Husband's deaign follows
in many respects the design worked out by Grote Reber many years ago. Feld's
design cells for a stiff dish with an adjustable surface, held in place by a
pre-stressed ring on the outer edge and pre-stressed bracing. Kenmedy's
design is an expansion of its design for an 84' dish. The use of alusimum
as the principal material gives quite a different moment of inertia from
the other two designs, both of which call for steel.

At the Advisory Committee meeting on March 26-27, the desirability of relex-
ing the specifications to effect a cost reduction was discussed in detail.
The general engineering opinion is that there would bhave to be a consider-
able relaxation to effect any important saving in cost. The Committee rec-
ommsnded that there be no change in the specifications at this time, but did
recommend that a design for an equatorial mount based on the same specifica-
tioms be obtained, together with a cost estimate. When this design is ocom-
pleted, it should be possible to determine the relationship between relax-
ation of specifications and cost,



The cost estimates for the three designs do not vary very much, and it 1e
reasonable to hope that the dish and foundation can be obtained for
$2,200,000, Each design is being reviewed by a panel of three engineers
(structural, electrical and r-f), who will give AUI their opinions in the
course of the next two or three weeks.

As to drive mechanism, the report from Servo-Mcchanisms laboratory has not
yet been completed, but a satisfactory drive mechmnism can certainly be
obtained. It seems clear that 10 seconds of arc is about the limit, and
it may be necessary to relax to 15 seoonds.

In response to questions, Berkner said that an increase to 150 feet would
result in a material increase in cost, since weight and cost vary with the
cube of the radius, The Fe¢ld design has the advantage of providing more
help for the design of future larger dishes. The Kenrmdy design ie prob-
ahly about the largest dish that can be built on the design principles
embodied 'in it

2. SITE

Everyone concerned likes the (reen Bank site and it seems reasonable to
suppose that no better ons 1s available within the 300 mile radius of Wash-
ington specified by KBF. It also seems clear, after elaborate investigatiom,
that no public land meeting the requirements is available.

The noise level at Green Bank is the best that has been found, and the follow-
ing tabulation of index mmbers shows the comparison betwsen Green Bank and
other locations which have been considered:

Qreen Bank 24
Deerfield 100
Massamatten 4000

ML (¥ashington) 106

Steps are belng taken to obtain as much noise protection as possible. Zoning
regulation has been drafted and is under consideration by the Attorney Gen-
eral of Weat Virginia. Steps have also been taken to see what help can be
obtained from PCC and IRAC. Originally, it was hoped to have particular
frequencies allocated to radio astronomy and obtain protection for everyone.
However, it has become apparent that many installations are located in places
that make protection practically impossible. The best method now appears to
be creation of somes of avoldance, or "radio parks.®” It seems likely that
the hydrogen line frequency and its subharmonics ocan be cleared. In res-
ponse to queetions, Berkner said that the Advisory Committee thought the
noise measurements that had been made to date were sufficient.

Berkner seid that AUI has acquired purchase options on 6,002 acres for a
total price of $502,000. In his judgment, some 2,000 additional acres
should be purchased or restricted as to use by agreement with the owners.
The earthquake history of the ares is good, and AUI has been assured by



geologists that good locations for the heavy equipment can be found on the
land which is under opticn. It seems useless to try to get a location in a
national park, and the Forest Service land is, in general, on hills, leaving
valleys in private hands. Emberson has checked every location that has been
suggested, and can provide complete documentation. In respomse to a question,
Berkner said the omly possible objection to the Green Bank site was its remote-
ness. This objection was not considered serious,

3. GROANIZATION

Berkner then described AUI's ideas for an operating organizatiom for the
redio astromamy facility. NBY should enter into a oontract with a competent
operator, experienced in the managesert of research institutions. Its con-
tract would provide for an anmal bwuiget to cover operating and capital

tures. The contractor's organisation should provide for an advisory
or vispiting committes, fully representative of the redio astromomers through-
out the country. This commdttee would be consulted on secientific programs
and methods of operation designed to make the facility a truly national one,
Aotaal operation would be under the conmtrol of a Director, who should be a
sclentist of recognised stature and who would be responsible for operating
the inatitution in econformity with the policies established by the Trustees
with the help of the Vimiting Committes., N&F, in turn, should appoint a
broedly representative advisory body to asaist it in reviewing the opere-
tions of its contrector to make sure that the programs were adapted te the
sclentific needs of the country and that the institution was serving the
needs of the radio astronomy community as a whols,

At the conclusion of his presentation, Berkner distributed copies of a
letter dated Marech 30, 1956 (copy of which is attached) addressed by him
to Dr. Waterman, He expressed the opinmion that NSF should now oonsider
vhether the time had come to take the following steps:

§a) Select a Pirectar
b) Acquire a site
() Obtain bide for construction of a radio telescope

Berkner's pressntation was the subject of detailed discussion. Waterman
pointed out that the big unknown element wae Congresd onal action on the
appropriation bill which must still be considered by the Senate and then
by a conference committes. Has asked vhether any part of the program could
be peostponed,

Berkner said it would be possible to postpoms the 140! dish and to build
instead two 60! dishes at the ocutset. This would result in about a six
months' delay, if funds could be made available in FY 1957 to complete

the detalled design of the 140! dish, Beriner projosed a ocontract pro-
viding for performance in two stages, first a detailed design to be paid
for out of FY 1957 funds, and then fabrication and erection to be paid for
fram FY 1958 funds, if and when they became avalilable. The contraot would
have to provide for termination if funds for the second phase were not
forthcoming. If the 140! dish were postponed in this wey, a 10 per ocent
increase in cost estimate would be wise.



Hoff expressed the opinion that a facllity without the 140! dish oould
probably bs regarded as "oomplets®™ within the mesning of the House Appro-
priations! Committes!s report., It ocsrtainly would be necessary to make
full disclosure of the change in plans to the House and also to the Semate,

Berkner said $3,043,000 in PY 1957 would cover the cost of two 60' dishes
and detallsd design for the 140' dish,

Sunderlin asked for an explanation of the increase from the origimal figure
of $4,500,000 to the $6,000,000 figure contained in Berkmer's letter.
Berkner said the bulk of the increass was explaimed by the increases in
the cost of the land and elsctric power. Sunderlin expressed concerm at
the widening gap between the figure sulmitted to the Bureau of the Budget
snd the amount AUI now appears to eensider neocessary., Be asked vhetler

it would not be possible to effeet some savings in the most receat budget
(see attached létter), Berkner agreed to provide a detalled explanation
of the paw figures. Waterman expressed the opiniom that it would probabdly
be easiar to satisfy Congress if the 140' dish vere undertalen in FY 1957
and the other observing equipment postpomed until FY 1958, whem it would
be quite appropriste to ask for soms supplementary equipment. Seeger asked
whather a saving could not be effected by redusing tlm amount of land to
be aoquired, It was the consensus that this would be undesirable,

The question of organization was discussed at length. Waterman said KBF
could hold title to the facility, but as a matter of lav could not operate
it. NSFts ooncern is that radio astronomy be served on a national basis,
and any plan of orgamization must be adapted to this purpose, NSF should
also retain sufficiert ocontrol to make sure that satisfactery ressarch pro-
grams are being farmuleted and carried om., Chambars axd Berkner expressed
complste agreemsat with Waterman, but both doubted the desirability of
having any corparate body introduced between ESF and the opsrating com-
tractar. In their opinion, this would ssrve only to cloud respomsibility,
and NSF's purposes ocould be better served by having a strong advisory body
remesentative of radio astromomy throughout ths soumtry.

Waterman expleined that in the view of some people, AUI is a provinesial
erganization, oontrolled and operated primarily in the interests of the
northeastern section of the coumtry. Hoff poimted out that ESF did not
vish to assume the administrative respoasibility of an operating comtract,
Gross emphasised the importance of focussing respomsibility, but obtaining

sdaquate represemtation for radio astronemy om the goveraiag body of any
operating coxmtractor,

Sunderlin asid there wvas a feeling that im operating Brookhaven AUI is
working for the Government. The redioc astronomy facility, on the other
hand, should be operated primarily for radio astronomy as a science, Since
N8P is inclined to assume that Green Bank will be mtional faeility, it
wishes to make swre that its operation meets the s and meeds of the
redio astronomers as a body., Berkner emphasised that of all the AEC
lsboratories, Brookhaven bears the least ressmblamce to a laboratory
operated for the Government, It developed out of demand from the wmiver-



sities, and, unlike the other AEC national labaratories, did mot com imto
being umatil the cloze of the war. He also pointed out the degres of inde-
pordence Brookhaven has in its budgeting and gensrel opsratioms.

If AUI wore seleocted to opsrate the radio astromomy facility, it would be
prepared to add two radio astronomsrs to the Board of Trustees, MSF would
gein by having a going concern take over the operatiom of the new facility,
Creation of a brand nmew organisation would inevitably result in dslay,

Gross expresssd himself as not muwh concerned with the problsm of represext-
ation, which hs considers can be easily solved., The resl crux of ths matter
is the selection of ths Director, and the succese of the mew institutiom will
depond in great measure on him, Bs asked whether AUI's sponsoring uaiver-
eities would participate ir a new arganization, if it were felt that AUX

as now organized does not have the necessary nmatiomal flavor,

t
Beriner said that AUI would certainly help in orgsnizing an operating bedy,
but that he did not think the wmiversities would enlarges the number of spon-
sors. AUI admittedly does not have a mational flavar, and the only besis
for selecting it as the opsrator would be its ability to administer research
in an academic atmosphere, The national character of the faellity would be
determined by the opsrating policies adopted by the ocontracter,

Hoff suggested that if titls to the facility were in the operating ocomtracéor,
1t might be more interested in keeping the establishment going, if it became
difficult for RSP to do so. Dunbar pointed ocut that if title were in a private
organizetion, it would be much more diffiscult to obtaln the necessary protection
ageinst radio noise,

Seeger suggested the posaibility of ome ocorporate body to taks charge of both
the mational optiocal astronomy facility and the national radio astronomy fao-
11ity. Gross said this might be a good idea eventually but probably the

two should go ahssd ssparately for a while,

Waterman said that there seemed to be two theoriss with respect to opsrating
mechaniam, Under ome, NSF would mais a grant to som® organisation which would
follow its own plan of operation, The other would be a direct contraot bestween
the opsrater aml NSF, Hoff pointed oul thet a grant could be ag detailed as
sesmsd necessary and wvas a mochenism through which operating polieies could

be laid down in some detail,

Borkner said the three following questions must bs answered im the near future:

1) What is to be done about the site;
2) What 18 to be done about the 140! dish;
3) Whet is to be dome about a contractor.

Seoeger asked when AUT would eend in a final report. Berkmer said be hopsd o
have it ready My the first of the ysar. He described the arrangements he had
mede for editorial assistance,

Berkmer's proposal that the name Carl Q. Jansky Redio Astronomy Observatory
be adopted met with general approvel,



