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Jearxr bLon:

It is with sorw nesitation that i sen this letter in res;cnse
to your request after the rauvic astronciny neeting on July 11,
and reiterated cn the tele: lne o e .naslay. 1t seems to we
that the event; that we hLuve witnec.o seem rather unhappy for
the sssureu future of 3 strong astruniry, particularly among the
institutions in the eastern —art 2f tiiec United “tates. WwWhen you
made the oricinal Hroposal to Jeveiod an excellent cooperative
facility in radic astroncmy that might nore effectively bring
eastern institutions into .:ztroncuy, 1 hasi every hope that Asso-
ciated Universities might contribute its strength and expertise
to this enc. tiHowever, the ivisiveness Jdemonstrated at the rec-
ent weeting nakes it doubtful that any croup woul! enjoy the en-
thusiastic support that is 30 essentisl to real progress in sci-
ence.

The AUl recomrmendations wexre evolved in a form designed to avoid
problems or embarrassment to the ilaticnal “cience Foundation in
providing a collaborative national facility that could be easill
and competently organize! ani constructed. Uetails have been glv-
en in the AUI Planning ocumwent, Jdrafts of which have been wiuely
distributed.

A national facility to Le -uccessful must be more than & coi=-
lection ¢f Huildings an: lurce instruments. It must create,
through the work ot the permanent and visiting staff, an intellec-
tual environwent that stimulates and regenerates thought and ac-
tion in all branches of astroncmy and o? re.ated science and eng-
ineering. The Facility wust provide an observational environment
as favorable as can be foun’ in any cther similarly situated coun-
try to insure for our ustroncmaers an a.equate corpetitive opporxr-
tunity in thelr efforts t¢ pusn cut the frontiers of knowledge.
Finally, the Facility nust provide research tocls not available

to scienticsts in thelr individual institutions; in some cases these
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institutions will have an astronomy »~roqram too small to in-
clude even the most modest equipment for observational research;
but more generally, the very large and complex instruments need-
ed to push their studies to the vanguard of present capabilities
will be outside the realm of feasibility for any but a national
institution. The national facility should provide encourggement
and strength to both.

From the outset the above requirements have been recognized and
have dominated tha AUl efforts in formulating an organization to
facilitate the participation of all gualified scientists, in
searching for the best nossible site, and in devoting much effort
cn design studies for the construction and erection of very

large precision radio telescones. This latter is lqss important
for telescopes of the smaller size, but as one progresses to
telescopes beyond the (iameter of 100 feet, the possibility of
failure is very finite and the most competent engineering skill
is required to insure success.

We believe that the final tecnnical aecisions concerning the con-
struction and operation of the large radio telescopes ought to

be made by the director and staff, who will be responsible for
the construction and employment of the telescope. Advisory groups
cottainl¥ must have an orportunity to comment on these matters,
but the Foundation should not place itself in the difficult pos-
ition of finally dictating specifications for the research tools
desired by the astronomers who will carry out the work.

It was essential tha* any proposal for the organization of the
Observatory should be in o form that would make it possible for
the National Science Foundaticn tc contract with an experienced
organization in the extension of existing engineering and sci-
entific knowledge to new an! uriried structures and research pro-
cedures. Clearly, the Naticnal Science Foundation must be able
to call upon an organization whose access to the necossarl skill
in civil, mechanical, electrical, and electronic engineering pro-
vides a real expectation that new and larger radio telescopes

and their associated devices will prove successful. For the
operating organization must assume the responsibility for success
in the extrapolation of engineering procedures well beyond pres-
ent practices.

We concluded, therefore, that any recommendation that would not
permit the Foundation to contract with the most competent organ-
ization to accomplish this end would be an unwise recommendation.

For several other resusons I strongly recommend against a re-

quirement for formation of a new special organization to under-
take this job. First, we felt that it would be unreasonable to
propose that, for the establishment of any large-scale facility
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the Foundation may undertake, it mu.. :ssume responsibility to
s0:icit a new and separzte crganize’ n for each purpose. This
wo. ld put the Foundation in the positicn of having to organize

a 2w operating group each time an zdvanced facility was pro-

pc ¢i, e.g. Astronomy, Inc. to operate an observatory, Computers,
Inc. to operate a computing center, and Reactors, Inc. to oper-
ate a research reactor. In so doing, the Foundation would lose
a great deal of its freedom to contract with whomever was best
qualified to undertake the construction and research. Second,
in creating such an drganization the Foundation inevitably ac-
quires a part of the responsibility for the successful perform-
ance for an organization brought into being specifically for its
purposes. This, of course, is contrary tc the spirit of the ba-
sic National Science Foundation Act, which specifies that the
Foundation should not enter into operations. Thirdly, the radio
astronomers who have originally proposed the facility have a
right to expect that it should proceed promptly and effectively.
Any new organization would require a good many years to assemble
and integrate the necessary competence into the effective organ=-
ization needed to construct and operate successfully large, un-
tried machines. Speed and success seem more likely if a c etent
existing organization can be found whose demonstrated capability
can bring the facility tc fruition.

Likewise, it would be equally unreasonable to require an exist-

ing and successful organizat{on having the necessary competence

to reorganize in accordance with some notion of the Foundation

or its panels as a orerequisite for the job. An academic institu-
tion engaged in successful and significant advanced rcsearch in-
volves a delicate combiration of human factors that are too eas-
ily destroyed by introduction of untried organizational procedures.

Therefore, we concluded that in the interests of all concerned,
our proposal should be built around the basic principle of free-
dom of the Foundation to select the most competent organization
to develop the facility in the interests &f a virile and progres-
sive science. This seems to be the only tolerable criterxion in
the national interest. This could be an existing organization,
whether it be one or a group of universities, or a private corp-
oration.. The organization of a new group where the leadership
and competence ot this group promised to supply all the necessary
skill would not be precluded, but the organization of such a
group would not be required, where, in the judgement of the Foun-
dation, a competent organization already existed. But the selec-
tion of a newly organized group should be made only where it can
demonstrate superior capability to do the job.

Therefore, we further concluded that the requirements of the op-
erating organization should be:

A. Real skill in the management of research affairs;

B. Enthusiasm;
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C. Direct access to t.e wide range of engineering and
scientific ckill needed %o make tne facility a success}

D. Policies and procedures that nrovide reaily access of
the scientists and students to the facility, coupled
with scarienic attitudes;

E. “tability and reliability essential to assenbly and
retention of a competent staff.

To su~izrize, the operating crocanization chould have the capabile-
ty to construct new and novel telescopes whiich are beyond the
range of orxdinnry enginearing experience and to operate these
facllities as o cooperative andeavor, sc that they become the
extansion of facilities at each instituticn .nd university. Cer-
tainly, the ;. roposal of 5 competent organization that has made a
most careful study of the problem over a rcriod of years, and
has produced a plan around which the Founduation program has been
designed, cannot easily be ignored in making the selection.

The word "naticnal® attached to such an cbservatory should stem
from the nhilosophy under which the facility is operated. This
philosophy must involve equal access of scientists from any local-
ity to the facility to carry cn researches that are beyond the
capabilities of their own instruments. To insure that the oper-
ating organization carries on under a "national® philoscphz e
have reconmended that there be an advisory bocard to the Na ional
Science Foundation to specify the approrriate philos:ghy and to
measure the performance of the facility in terms of this specif-
ication. This board shoull be of a naticnal character, and it

is from the composition and philosophy of such a board and the
policies based on its advice and Yromulgatod by the Foundation,
particularly with respect to equal access to the facility for all
?uallfiod scientists, that the work "national® will attach to any
acility of the National Sciemce Foundation.

With such a board to specify the basic operating philosophy and
to advise the Foundation concerning the subsequent sffectiveness
of the facility, the Foundation is then free to contract with the
most effective operator that it can find. 1In our opinion, the
Foundation can never escape this responsibility for ostabiishing
the philosophy and for the messurement of performance, in the
light of its basic responsibilities &n accounting to the Congress
for its stewardship. ic¢ responsivility can never be dele-
gated to an operating organization, no matter how organized nc®
how widely hased. Consequently, since the Foundation itself can-
not escape the functions of defining and evaluating the operxation,
there is nc merit and ?roat disadvantage in requiring a specisl
form of organization of the operator.
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It seens to us vital to distinguish <tween the rxesponsibili-
ties of ¢tlie ilaticnal '.claence Foundaticn, supported Ly a suit-
acle Advisorl oare, and the functions of the manacement organ=
ization. Thils is necessary since recent ronosals to organize

a "national coxporation" appeared to confuse this issue. The
Foundation cannot delegate by implication, or otherwise, its
responsioilities related tc the exnrenditure of substantial sums
to any cor.oration,‘iiowever widely .ased. WYWexe it to do 80, the
Foundation woulu place itcolf in o position of simply boing a
providcr of funds without sufficiaent authority or responsibility
for the quality of tie finai product. This pcsition, 1 am sure,
could not stand up Lefore the Congress. Therefore, the operat-
ing organizativn can nevexr be permitted to take the position of
itseif establishing the basic policies under which it rust oper-
ate; this is the responsibility of the Foundation. On the othex
hend, it is the responsibility of the operating coxpoxation to
insure that the work carried out under the Foundation's poliecies
is effective and significant in the scientific sense, and success~
ful. it is the operxator's responsibility to insure that the
facilities are made available to science purely on the basis of
competence of scientists from whatever souxce, and in the inter-
est of the aost effective and rapld Hrogress of astronomical sei-
ence. In following the Foundation's policies, the operation be-
comes "national”. Therefore, the requirement on the operator is
not that he be "nationally based”, but that he have demonstrated
aha continu competence to do hls part of the job. The Foune
dation, in collaborating with its Alvisory Board, must be free
and prepsred to change to another contractor whenever these cond-
itions axe not nmet.

Finally, based on our successful experiment at Brookhaven, we

have recommencded that the facility be operated under the decen-
tralized contxol by a director who 1s appointed by the operat-

ing organization. This director anc his staff would be supporte
ed by an Advisory or Visiting Committee, which would a) review
the existing program of resgarch; b) recommend modifications in
t¢ program of research; c) advise the contractor of changes in
nanagement procedure ‘esirable to make the facility more etfec-
tive; d) evaluate tlie significance of the research accosplishaents.
This ~dvisory Committee would be conpcsed of scientists drewn from
astronony and i{n immediately relatcu fields. The relationahip of
this Committee to the program of research should be the same a:z
with the Visiting Conmittees at Brookhaven. The members of the
Radio Aot:ononl Advisory Commuittee would be invited and encouxaged
to become familiar with all aspects of the National Radio Astron-
omy Facility, through regularly scheculed meetings of the Coumit-
tee, and by extended visits of the individual members. In ther
eaxly stages of the establishment and opexation of the facility,
the Auvisory Committee might find it desirable to hold meetings
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on a wonthly or bi-monthly hasis. The Advisory Committee would
make reyular renorts to the Roard of Trustees of AUl. 1In the
past UL has always trans-i*ted these re;crts on to the governe
ment.

1f AUl .rere to undertake the management of the Matlional Radio
Astronomy Facility, we anticipate that the Board of Trustees
would reflect this new resionsibility through an evolution of
the .enbership tc incluce individuals witn knowlelce and ex-
perience in astronomy anc related dormuins of .clence, as is
the case cf other filelur of sclentific research in which the
Corporation is interestei.

ln concluding this Letter 1 cannot escare corwenting on the fearx
of diviaing astronomical science expressec at the July 1l meet-
ing.

There is nothing in the AUl recommendations that renresents a
devisiveness in the flelJy of astronomy zs the Chalrman of the
Nationai “clence Foundation Advisory Panel on Radio Astronomy
has asserted. In such an into?ratcd science as nhysics, the
management of its advancei facilities by diverse groups has
never interfered with its great progress. 1In fact, the divexs-
ity of interest in nhysics has ocontributed oreatly to its suc-
cess. <Certainly the fiel of astroncmy is no diffexent. 1 be-
lieve that astronomers woul! welcome the closer association with
other sciences from colliaboration with a great laboratory like
Brookhaven that the AUI »roposal would bring.

1 sincerely lhope that *this discussion will aid in clarifying
tne nature of the organization recommended in the AUI repoxt.
Were AUI called unon to nake a proposal, it would include the
features include: in our rennrt as amplified above.

“incerely yours,

.. V. Berkner
President

cc: C. F. Dunbar
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