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ORIGENS DO CENTRO INTERNACIONAL DE FISICA TEORICA (Trieste)

J. Tiomno

0 documento seguinte, distribuido pelo Dr. Sigvard Eklund,
Diretor Geral da Agencia Internacional de Energia Atomica,
aos membros .do Board of Directoks a 21 de Maio de 1963 foi o
documento base para as discussdes do Board que levaram a cria
¢3o do Instituto de Trieste. Pop 'sua importincia histdrica, a
" tualidade e por envolver o Centro Brasileiro de Pesquisas Fi-
sicas na comiss3o que foi cognominada,jocosamente, dos "Three

Wise Men" & reproduzida nesta série.
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THE INTERNATIONAL CENTRE FOR RESEARCH IN THEORETICAL PHYSICS

Note by the Diraectoi General [Dri Sigvard Eklund]

1. The Board will recall that when last February it re-
quested the Director General to study the offers of facilities,
assistance and co-operation made to the Agency in .= connection
with the establishment under its auspices of an international
centre for research in theoretical physics, it suggésted that
in so doing he should secure the advice and help of up to three

! The Director General accordin-

eminent theoretical physicists.
gly arranged for Dr. R.E. Marshak, Chairman of the Department

of . Physics and Astronémy. at the University’ " of

Rochester,-United States of America, Professor J. Tiomno of the

Centro Brasileiro de Pesquisas Fisicas at de Janelro, and

Dr. L. Van Hove of the Theoretical Physics Division, European

Organization for Nuclear Research, Geneva, to come to Vienna

~ frém 3 to 5 Zpril to study all the documentation on the centre
that had been assembled;'up-to that time.

2. As a result of their visit the three physicists provided the
Director General with a repori on their work, the text of which
is reproduced overleaf for the information wf the Board. In a letter
transmitting their report, the physicists stated.

"In the course of our discussions we have come to see such
great potentialities .in. the project of establishing an Inter
national Centre for Theoretical Physics that we feel this enter
prige to deserve the greatest and most enthusiastic support.
We therefore devoted very great attention to.many aspects of
the problem, especially all questions of principle, and we -
are glad to report that we have reached unanimous agreement
on all the views and recommendations presented in the accom-
panying paper."

1 Gov/pEC/36(VI), decision number (22)(b).
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Texto da carta referida pelo Dr. Eklund

Vienna, € April 196)

Dear Ir, Eklu.nd,

We send you envlousd the paper ocontalning pur
views and our recommendationm oconoerning the various
queations which you have put in front of us resgarding
the establishmen) of an International Centre for
Theoretical Fhysios,

We would like %0 say first how much we appreciate
your invitation to discuss this matter with you and your
staff. A4leo your hospitality and the kind collaboration
we havs found for carrying out our work have been for us
& sources of greas$ pleasure.

In the course of our discussions we have come t0
see such great potentialities in the projeot of
seatablishing an International Centrs for Theorstical
Fhysics that we fee)l this enterprise to dererve the
greateat and most enthusimstic suppord, We therefors
devoted very great attention to many aspeots of the
problam, especially all gquestions of principle, and we
are glad %0 report that we have reachsd unanimous agree-
ment on all the views and recommendations presented in
4he accompanying paper.

We have discuosed in addition $wo further points
which are of & more confidential nature and are therefors
not touched upon in the dooument., The firs! one concerns
e preliminary review of those theoretical phyaiciste who
in our opinicn would on acientific grounds be possible
choioces for senior staff positions at the Censre. Thie
review has been made in preasnce of staff menbers of your
Agency who are thus informed of iim content, We would like
%0 ntress, howsver, that i% should be regurded as highly
preliminary because we feel that such matters rsquire not
only greater attention but aleo consultation on a broader
scale,

]

Dr, Sigvard Eklund

Dirsctor Qeneral

International Atcmic Insrgy Agenoy
Vienna I

Auntria
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The second point is the question of poositle
candidates for the pos$ of Dirsctor of the Centre.
Our disoussions here have been much more thorough and
we have unanimously given first priority to four very
hMghly gualified theorstical physiclets, Although we
bave definite views on a possibdle priority order anong
theee four candidates ws prefer not to stute it at
this time and present the names in alphabetical order.
They are) Frofeasor i, H. Dalits (Chicage),

Professor A. Salam (London), Professor V. F, FWeisckopf
(CERX, Geneva) and Frofesaor C. N. Yang (Princeton),

Thanking you again for your hospitality and for
the opportunity you gave us to disouss these vary
interesting jyuestione,

Youre sincerely,

R, Bs Marchak
J+ Thomno
Le Van Hove
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REPORT
I. PURPOSES OF THE CENTRE

1. The principal purpose of tho Centre should be to foster, through teaching
and research, the advancenent ¢f theorctical physiocs in the newly developing
countries, Theoretical physics is highly qualified to‘provide a firm basis for
~ advancing on a broad froni the science and technology of the developing countries.
This potentially important role of theoretical physice derives from the fact
that the rigprpua mathematical techniques required in ite performance, as well
as the need to meet experiméntal toste, sot the style and level for fruitful
scientific work in many fields. In addition, theofeticallphysics has the
‘advantago that the proper conditions for fruitful accomplishment can be
established at relatively small cost. Indeed, the high polential return to
developing countries, measured in tormc of the investment of funds, makes
theoretical physice the ideal starting disoipline for a truly international
institute where the capabilities of the developed countries can be pooled for
the benefit of the developing world., 3ince 1t happers that the major sdvances
of modern theoretical physica have relevance for the development of atomic
energy, the Agency can'justifiably support a broad spectrum of teaoching and
regearch activities in this fileld.

2. Addltional purposes which would be served by the Centre are:

-(a) Theg Centre would help and encourage able théo;etical physiciste from

newly developing countries to continue aud expand their ressarch work.

The Centre would make 1t possible for very promising thooreticians from
the.developing countries to conmolidate and refine their research
training. As is well known, famous schools of theoretical physics

have developed around great individuals, and therefore the encoufage*
ment which the International Centre would give to very capable
scientists from the less-developad countries could help them esfablish
the foundations for their home institutes. In addition, the Contre
will enable theorists from developing Eountries to re—-establish contact

with the most recent developments in their fields of interesty

(b) The Centre would serve as a pilot plant for future international

regearch Institutes. If msuccesasful, it would indeed stimulate the
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desire for similar inetitutes in other disoiplines, The experience
gained would be very valuable in reaching decisions concerning the

desirability and structure of futurc international centress

(e) Tho Cenire would promote tho orosa-Tertilizatlon of the various fields
of amctivity within ite ecope. Tho fact that concepts developed_within

.one field of theorstig¢al physics have often found applicability in.
other quite differont ficlds would juatify the establishment of a
. -theoroetical physics centroe on a rathor broad scientific. basis

covering more than ono field of speecializations and

(d4) The Gentre would make an jmportant contribution to the furtherance of

international contacts, between widely seqﬁratéd areas of tho world

and between countries at differont stages of scientific and teche-

nologiéai deveiopment.

II. PROGRAMME -

Teaching and training functions

3. It is -our opinion that the teaoching and training functions of thé'Cpntré
are to be given great emphasis if the Centre is to achieve its principal pur-

pose, These functions should be oarried out through the fellpwship gystem.

4. The nbrmallduration of stay of a fellow at the Centre could be taken to
be two years. A fellow should be initially appointed for a one-year period
and bo granted a.onewyeaf extension unless his scientifie interest or getivity
falks below feaaonable otaridards. Extensions for a'longer period -« not to
éxqééd-oné'year - sould be given when special conditions, like completion of a

piece of research, require it.

5. As discussed again in paragraphs 29 and 30 below, we propose that a
selection procodure be established which would.onaure that cach fellow arriving
at the Centre would be able to follow advanced courses, lectures, and seminars
on specialized topics within the fields of research of the Centre, and to under-
‘take a research problem under the guidance of ~ senior staff mémber. Whenever
possible, candidates for fellowships at the Contre, who have not yet reached
the level necessary for sucgeésful pﬁrticipation in its activities, should be
sent to properly s¢lected universities in order to follow programmes of study
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which would enable them to go to thc Contre at a later date. The arrangements
necessary for this purpose should be made by the Centre and the Selection Panel
after careful consideration of each onse, nccompanied by a scientific interview
with the candidate, We shall come back later to this guestion of "pre-training",
which we consider to be of utmost signifiecance not only to the Centre but also

to the advancement of theoretical physlcs in the developing countries,

6. In connection with the selection of fellows, both for direct admission to
the Centre and for admission after pre-training, we oxpect from the experience

" at the Buropean Organization for Wuclear Research (CERN) laboratory in Geneva
that the number of applications will quieckly boocome much larger than the number
of available fellowships and that, initially, tho 1level of applicants will often
be too low. Many }ejections are therefore to bo erxpected, but, as shown also by
the experience of CERN, in many cases they turn out to be only postponements .
until a higher level in the applicant's training is reached.

T To oarry out thoe teaching and training functions of the Centre, the Dircector
and senior staff will have to follow methods which are rather different from the
- usual practice at existing research institutos of theorelical physics. Although
they ghduld attach high priority to puro research, théy should devote consider—
able attention to the organization of lecctures and seminars at a loevel geared to
the fellows rather than to themselves., They should wateh the fellows closely in
connection with their research problems and encourage the fellows to give
lectures on the background material which thoy have learned in the course of
their research activities. The senior staff should, with patience and devotion,
create an atmosphere of informality and free discuseion, especially during the
lectures and seminars, so that the fellows will develop, as rapidly as possible,
the habit of raising questions and nsking lor olarification whenever necessary
for their own bonofit. Tho oroation of such a elimato is nol only tmportant to
the success of the Centre itself, but also to the preparation of the fellows

. for their future toaching and training tasks In their home oouritries.

8. We have paid great attention to the problem created by the poséiblo
absence of an experimental physics laboratory near the Centre., It is indeed
absolutely espential that staff and fellows be put in regular contact with the
experimental advances in the field of phynics.in which they work. As is shown
by the existence of very lively and productive'theoretical groups in elementary



CBPF-CS-007/88

particle phyelcs at locationa far away from the great laboratories where
experlmental particle phyesies is being oarried on, it is possible to maintain

the necessary type of contact botwsun exneriment and theory dospite geographlcal
separation. To further this obgective, the Centre should arrange Tor invitations
to experimental physicists extending over periods of sufficient length (whenever
pogsible smeveral weecks or a fow montha ). The experimentalists should deliver
lecture series describing in sufficient detail the status of experimental work

in the variogs fields of interoemt of the Centrc.

9, One can hope that whon experiméntal physicisto have established in this way
sufficiently close contact with some of the staif members anﬁ feollows at the

- Centre, they will raise thoeorctical probhlema connected with their work which may
be the source of research activity insido the Centrel Under such conditions,
the Centre could sustain oontaats wilth oxperimental physics over longer periods

of time which would greatly contributo to 1ty succesas.,

10. Regérding summer -schools, we bclieve that the Centre could play a very
useful role in. their organization. Summer schools could undoubtedly be set up
under auspices of the Centre, also in the developing arcas, in ﬁhich case ohne
ghould endeavour to ad just their level to the réal demands ofltho area con-
cerned. One could imagine, for examplo, that a summer school in a developing
country would bring together for a numboer of weekn a few scenior scientiste and
some fully trained junior ones, “thg lattor following lecture couracs ﬂiven by
the former, while both senior and junior participants give more elomentary

lectures adapted to the level and intercat of the local physiciats,

Fields of research

11, We have put considerable strozs in the previous sub-heading on the toaching
and training functions cf the Centre, bocnusce they imply a significant differ-
enve compared to theoraticnl inntituten now in exintoneo., Tn agreoncnb with the
policy of such institutions, however, we believe that original research should

be the main task of the Centre, both for senior staff and for fellows.

12, We do not foel that comments are necesaary on the proper methods for

E carrying out this aim, except for the statoment that the research should be of

- the highest quality and that the senior stafl should give paramount attention
to bringing thée fellows up to a high lovel of performance. '
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13, Ae indicated earlier, we think that the Centre would greqtly prolfit [rom
having more than one field of theoretical phVSlOﬁ on its programme bhecause of
the romarkable effective phenomenon of oross fertilization which has beon
repoatedly observed in theorctical physics. Tho two other considerations which
have played a role in our selection of fislds of rosearch are.the fact that top
guality people'are unavoid&b}y attracted to topics of fundamental si@hifioanoe
and that & genuine relation should oximt botween the prozramme of tho Centre and
the fields oflnuclear phyeics and atomi: enorgy which are of immediate concern
to the Agenocy. Wb_prdpose that the -throe chief fiolds of research be:

Low energy nuolear physicé; o

So0lid state physiess and

Elementary particlc physics;

14. The first-two subjeots have obvious connections with the basic rescarch
aspects of the broad field of atomic c¢nergy. The third topic is, in our view,
of utmost. importance becauso of ite fundamental significance in present day
'theoretical physicé (thereby'tending to sttract the most talented people), and
also because of ites role for croaa-fortilizatidn with the other two gubjects,
One noed only rocall that meson thoory, and therefore the whole field of modern
elementary particle thoory, grew out of the desire to understand nuclear forces.
-On the other hand, ooncecpts developed in the theory of elementary particles have
found important applications both in nuclear physics and in solid stante physics,

15. 1In addition to the three main ieldsn mentioned dbovo, connocted suhjocts
;ike neutron bhysios; Tenctor theory, many-body theory, plasma physics and
astrophysics, should also be considered ao rele.ant topiéa. Tn viow of their
somewhat more apeciaiized'characfer, however, it ghould not be expected that
theae'related‘éubjects would neceanarily bo under contimious gtudy nt the
Centre. Rather;.theﬂ could bo oeonntonally imoluled in tho programme, upon
-request from a sufficient number of Mombor States, in the form of 9pocia1 1eoture

Beriea and training courseﬂ of a duration un to one ycqr.

III. STAFF AND ORCANIZATION

Staff

16.. In estimating staff figures, we have beon guided by the following ggneral

conaideratione:s
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(a) 4 reasonable estimnte for the ratic botween numbqrn'of gonior scientifio
staff and fellows would bo in our -opinion 1:3, In establishing this
ratio we proposo to consider under gsenior seientific mtaff both the
theorists who have a long~term contract at senior level (duration of
three years or moro) and those nenior vigiting cciontists who are
vigiting the Centre for no less than one yoar and are paid by it
(only then oan the vinitors bo expeoted to nosept fully tho task of
"tutoring" fellows); and

_ (b) The Contre should start frow n smnll nucleus and grow nt s rather

: rapid rate to n size of ahout 50 to 60 neientimta {inoluding follows
and. visitora). Thio nomber i largo enouprh to nllow for each of the
three chief ficlds ol theorctionl physicd to be coverod by more than
one senior staff membor (to avoid solentifio isolation of senior staff
members)., On the other hand, appoaling %o the vxperience of the
Theory Division of CERN, wo fouel that this number is small enough to
ensure lively and direct contneto hetweeh all the sclentlsta involved,
thereby aochieving condition: I'nvourableo to crosms fertilizntion between
the different ficlds.

17. We think that ig is not unréalintic to eoxpect that the period of growth to
such a size would last about five years. This will enable the Agency to review
the status and the future of the Centro four yoars nfter it ctarts to function.
Our estimate of a growth period of five years is made on the assumption that the
Contre will baléble to attract, at the very boginning of 1ts operation, a
sufficient number of senior staff (nt leoast three in nddition to tho director).
We realize that this assumption mnhy be too optimistic, in which case wo would
propose to count as starting date the time when three senior scientists have
taken up their duties at the Centre {in nddition to tho director)}. What will
happen after the eire ol H0 Lo 60 scienlists has been roached iu, of courso, &
crucial question. Our proposal ie that, il the Centre has successfully achieved
'its aims, further growth of its activitios vhould be oriented toward the

greation of new centres of a mimilar nature.

l/ See also paragraphs 45 to 48 below on the question of geographical distri-
bution,
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18. Taking into account these pointn, we conscider as rﬁasonable the following
numbers of scientific staff posts nt the ond of the sccond and fourth year of

operation of the Centre:

Humberx

Posts : End of End of _
second year Tfourth year

Director i ] 1
Professors 3 -~ 6 6
Visiting soiontists (junior and uenior) 4 - 6 6

Gusst seientists (Junior and seniors: " onlys
' : travel oxpensos pald by :
Centrs) 8 - 12 12 - 15

. Fellows 20 35
TOTAL : 36 - 45 A0 = 63

19. In this table, we have used.the {itlo of "Profossora" for the senior
golentific staff under contract for at loast three years. By this title we
wish to emphasize that such soientists arc cxpected to take very seriously their

obligations towardas the teaching and training of fullows.

20. By "Visiting sciontisto" we mean those soientists whe are nppointed for at
most one year and are fully paid by tho Coenire. Some of them would be senior,
somo of them less advancod ( junior), but all should be capablo of carrying out
independent original rosearch. Wo have called "Guost acientists” porsons of
the same category as the vislbing solentists exonept for tho fact tlint the Contre
will only pay their iravel cxponaos (their salarics will be taken cnro ol by
their home countrioes or ofher ageneiond nnd fownlntionn). We proponu to include
also in the category of guest scientinmts theorotical physicists from the
developing oountries who have apent somo timo nt the Contre before, for oxample
as fellows. They can bo invitod to come back for a few montho at o time, at
regular intervals, in order to maintain their contacts with rcoent dcvelopments,

the Centre taking care of their travel oxpenses,

21, To the moat active among thesc regular visitors, onc could award the title

of "Corresponding member" of tho Centre, and thin would bo a titlo of honour.
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22. We think that it will be ndvisable tp conajder two gradop for the follows,
with a salary differential, to be distinguishcd on the basis ofnscientifio

gqualifications and experience.

23, It is our etrong conviction that the rogulations of tho Centro should bo
such as to enable tho wholc mcientiflc ntnfl to be treated like university
sclentists, with a comparable amount of ncademic freedom and with a gummer
vecation period of thres months in whioh thoy would bo free Lo travel or work
in other institutions. |

24, Our cstimate of the nocomsary toochnical and adminlatrative stafy is the

following:
! Number
Posts ' End of End of
! second year fourth year

Administrator | 1 1
Secrstaries and typists _ 4 . 6
Housing officer, also assistant
to administrator 1.
Librarian
Computer, programmer 1 2

TOTAL 8 11

Among the secretaries, some should have the competerice required to asgist the

Librarian,

25. We have not entered into any detniled diséussidna rogarding contracts and
would like to mention only the following pointe. In our view, the Direcctor
should be appointed for fivoe yoarn, 'fhe prolossorn ghould be initianlly nppointed
for three to five yodrs, after which poriod they could be considered.for |
permanent appointments. Salaries will ho found in Appendiz I devoted to budget
egtimates. Thoy have been proposed by the siaff of tho Agency, and wo consider
{hem to be reasonable., We emphasize the necessity of having a salary scale

with a sufficient diversity of steps to allow the flexibility needed for senior '
ptaff appointments, ' ' ' .
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Scientific Gouncil and Sclection Pancl

26. A Scientific Council should be cstnblished to assist the Director of-

the Centre in all important problems regnrding programme, staff and budgét. It
should bo composed of theoretionl phyusicists of high reputation selected in
such a way as to give proper_representntion to the varioues areas of the world.

Bach member should be appointed for n limited number of years.

27. In addition to this Council, wo proposc the croation of a Selecction Panel
whioh would Hdve ‘the :‘duty of adviaing the Contre on the selectlon of fellowa.
‘It should be an-international body of rocdgnizod theoorotical physicists. Each
member could possidbly roprosent a dofinite region and would have the responsi-
bility of advising on all applications originatips from his region and of
helping with the "pre-training" arrangoments for the fellowship applicants s
requiring them.2 Cloarly, each membor of the Selection Panel should have
olose liaison with the various soicntific institutions and universities within

his region and he may wish to avnil himeclf of his own advisory committee.

28. Both the Scientific Council and the Solection Panel should not bo too
large., The numbor of members should probahly.not exceced n dogzen {or each
group., The Selection Panol will probably conveno onoc each yoar at the Centre
wheroas the Scientific Council oan he expuoted to convens more fregquently, at

leagt in the early yoars.

Selection eriteris for staff'memﬁors and fellbwh

29. The aeniof staff positions (Dirceter anl profossors) should be resorved for
theoretical physicists of established reputation who have given ample proof of
their creative ability in at lcast one of the fields of rosearsh of the Contre
and. who have demonstrated their willingnecs and ability to "futor" younger

research scientista.

. 30, Also for fellbws, the primary principle of seleotion must be scientifie
ability, ﬁlthough of'course'at a much more modest level. In picking the
fellows, however, it ﬁill be necessary to seek a wide and just geographical
digtribution, The seloction oi fellows should be made by the permancnt stafl
members of the Contre after consultation with the Selection Panol, No eapplicant

should be acoepted unless he can reasonably be expected to be able fo_tackle;

g/ See para. 30 below.
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under guidance, an original research problem and to follow, with sucoess, the
gpecialized lecturos and seminars givon nat the Contre. Apblionnts, whose
soientific preparation has not yet renched the minimum level for admission,
could be helped by the pre-training nystem montioned earlicr. Through the
intervention of the Centre and with the aséistance of -its Selection Panel, it
oould be determiried whether a reasonably short atay at a good univarsitj (one
or two years), with fhe requirohent to l'ollow prescribed oocursen, could bring
the candidate up to the nscessary level, If this is the case, the Centre would
make the necessary arrangements for nccoptance bty a suitable university.
\Although the Centre could not be expected to carry the cost of this pre-training,'
it would sccept tho respongibility to ndmit the candidate ns n fellow if the
pre—training, which it has arranged, hns beon succegsful. Partiocular attention
phould be given in the pre-training programme to those countriés which have -

not been able to appoint candidates to the level of "fellow",

IV, FACILITIES
Qeneral

31, We have made rough estimates of the [ncilities required by the Centre,
They are based on personal experience in our home institutions. Especially for
two items, hbowever, we strongly advise that more detailod estimates be obtained
from experts. We refer to library space and budget, as well as to the repro-

duction department for scientific information.

32. Wé would like to stress that all docisicons on facilitice will have to be
made jointly by the looal authorities offering the site and by the authorities"
of the Centre, in partidular its Director. The latter, we feel, should be |
granted full authority for all detailed decisions,.

33. The minimum spnce requirements for oilices, lecture rooms, library, ete.,

q
but not including housing facilitics, is estimated to be about 3000 -~ 4000 m”
for staff estimates as described above (cnd of fourth_yoar). Datails on this

Question are found in Appendix IT proparcd by the Agcency's staff,

54. It would be desirable to have mome open space, for example, lawns or

recreation grounds, available on site.

35. Ordinary office egquipment, including typowriters suitable for scientific
publications, as well as desk computers (from two at the beginning to about
four in the fifth year) should be provided. |
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Jpecial facilities

(a) Library

36. We would like to mtross gtrongly that it is, in our opinion, absolﬁtely
essential to have a well-aquipped physical ecience lidrary on the site of the
Centre from the very beginning of its activities, Duriﬁg the first year, library
nesds ocould be met by having.the office space of the Centre very near to an
exis*ing librérj. By. the end of the second year, hoWever, the Centre should

"have built up its own library so that dependence upon exbernal 1ibraries is reduced

to a minimum,

3T. The libiary of the Centre should be a woell=-equipped physical science librafy
which provides, in the very great majority of cages, the material required by
theorists working in the chief and conncected fields of reasearch mentioned earligr.
One should aim at moquiring what might be oalled a 99 per cent library, by which
we mean that in’'no more than one per cent of cases should loans from outside
libraries be necessary. All important physice Journals should be available for
a“sufficient number of back years, The library should pbaaesa 2 good supply of
books covering in detail the main fields of theorstionl research and, in
satisfactory fashion, the rest of physics, cartainJaspécts of mathematics, and
astrophysios. In view of the important teaching task of the Centre, a proper
number of advanced textbooks should bo available on nll relevant subjects. We
believe that the financial requirements lor the library would oomprise an

initial investment of about $100 000 nnd a yearly budget of about $15 000,

These figures should be checked by an expert although they are probably not off
by more than 50 per cent.

(b) Computing facilities

38, The question of computing facilities wne discussed at great longth. We
‘again leaned heavily on the oxporionco ol the Theory Divicilon of CERN, which
counts at present between 50 and 60 scientists and haé,-as pdrt of its research

programme, a few problems which require rather extensive computations.

©39. Wo feel that the most natural solution for che computing needs of the Centre
would be to have access to a large and Faat electronic machine available near the
site or at least in the same city. We estimate that, as the Centre grows to &

staff of about 60 soientists, it might be reasonable to count on computing needs
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amounting t0 20 to 30 hours per week for a computer similar in size and specd

to the IBM 709. Taking into account that research institutes of the type of the
Centre can usually count on rates more favourable than commercinl rates, our
rough sxpectation is that fhp equivalent cost would rise to about $100 000 per
year at the end of tho fifat five yearn., We would propese to budget $20 000
yeérly for computing during the first year with a linear growth to the amount

just mentioned., It is not our'Opinion that the Centre would be bound to buy or
even rent a 6omputer of its. own, 2t least during the first .five years of its life.

(¢) Roproduction facilitiss

- 40. Reproduction squipment, such as mimeographing machines, photostat machines,

.etc.,_should,be available at the Centro for providiFg some 1000 to 3000 pages
per year during the initial period. The number of coples would strongly depend
on the distribution scheme of the Agency. One could axpect that, in addition to
the Agency's distribution obligations, up to 1000 or more copies of mecientifio
preprints and leciure notes will be needed for scientifiec institutes and

© individual research physicists all over the world.,

(4) Drafting facilities

'41._ The acieﬁtiats of the Centre should be able to uses the services of draftsmen
working on, or near'the site, for example in adjoining scientifio or technical
inetitutioné. This nqed is connccted with the preparatiqn of figures and
diangrams for acientific'publications and roports.'

V. BUDOETARY ESTIMATES

42, doncerning the budget, we would like to make the'following general remarks,

1f the Centre is in any way succeseful, it will go through a steady and rapid

rate 6f growth during its first five-ycnrm poribd. As was the cnse in the past for
many similar projoots,'it will then unnvoeldnbly require a rnpidiy inereasing
budget contaihing & nmhber of unforesson items, We foel that this oxpectation

is worth mentiohing oxplicitly nlthough there may be some frightening aspects

to it. In our opinion, success should not be regarded as boing a source of aerious
future difficulties bscauss an gncouraging atnrt of the Centre should rapidly

open up new possibilities of finding financial support. Our very strong con-
viction in this respect is based on previous projects'where this has hnappened,

inoluding research projects of an axper.mentnl nature which have much heavier
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financial implications. If, on the contrary, the new Centre has no more than a
very slow rate of growth during 1tz early years, this would cloarly be a very
unhealthy sign requiring a careful re-cvaluation, whercas ai the same bimo thoro
would, of course, be no problem of a inpidlj‘increasing budget., Wo cannot
foresee how failure can Do asmociated with a large hudget sinee the money at this

Centr¢ im being invemted primarily in people,

43. As a consequence, we oamae, after much digensiiion, to the optimistic con-
clusion thﬁt oven rather 1arg0'budgot ostimnteon for the first five yoars should
not ba regeordod. as an essentiazl 9iffieulty. 1In hia very firal years of activity,
the Director could probably be extramely holpful in finding additional support of
the kind provided by foundations nnd olher organizations on the basis of the
scientific prestige of tho stalf. The Moembors of tho Agency may also discoven

novel ways of providing Iinancial support Tor the Centre.

44. In Appendix I, budget estimatﬁn aroc predented as thoy have been caleulated
by the staff of the Agency. Although we have not stndied them in detail, we_have
the impression that they are quite realistic, We proposed a contingency.of fen
per cent because of the importance we attach to uhforaseen glemonts of notivity
in a healthy scientific institution.

VI. GENERAL PRINCIPLES FOR SELECTION OF SITE

45. Since, as stated earlier, the principal purpose of the Centre is to foster
the advancement of theoretical physica in the newly developing countfies, there
is in our mind no doubt that the idenl location Tor a fully equipped and Tully
operating centre of the type under discussion would be in one of the developing

areas,

46. On the othor hand, in the very first yoare of itn existenco, the Contro is
bound to be gquite swall and its very few senior ancicntists will huve to struggle
with many organizational problems, such -3, {or example, starting succeasfully
the felldwship aystom for the bonet'it of tho sleveloping countriecst. Tn those
critical years of ohildhood of the Contre, it is eassontial that its first
gsoientiste work right away in a fully active and stimulating atmospﬁere of
theoretical physics research, Otherwise, personal creative work would become

too diffiocult for them and these scientistn are in danger of losing the very
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qualifications which made‘tham eligible for nppointment, In our .oninion, tho
Centre has therefore to be started in a place where an éxcgllqnt gcienbific
'envirOnmeht oxists in the field of theorctical physics, in ihe form »f an
existing highly qualified resonrch group, regmlar loctures and geminers on
advanced topics, and of coursc also tho library 2nd computing facilitiocs

discussed above in paragraphs 38. o 4l1.

47. In view of the paramount imporiance which we attarh te the latter considera-
tions - we consider them to be by far the moal cssential conditions for tha ’
successful ostablishmont of a now conira - we rocommend that the Cuntre bo
‘startod on a site whore it would be Tully embedded in the sciontific life and
atmoaphere of an existing theorotical physice inetitute of the highost'calibre.
On such a pite the Centre would have very fnvourablo]poasibilitios to grow
during its first five yoars of oxistence to the aize of K0 to. 60 scientists
disoussed in paragraphs 16 to 25 above, discharging ita rospon51h111t101 to tho

' developing countries through the fellowship eyetem, the gusst and visiting

sclentist programme and the pre—training scheme,

48, As the size of 50 scientiste is reached near the end of the first [ive-
year period, and under the assumption that the first centre has proved to he
successful, the next development of thou project may he thoe ostablishment of a
gecond centre of similar nature in one of the developing areas, This now centro
could be carefully planned and prepared by the gtall and Tormer fellowr oi the
f4rst centre so that it would then hrve a vory good chance of atarting succensiul
operation even in a location whore theoretinal physices has not reached yet =
high level of development. By establishing in this way one or more new c2entr.

in the developing countries one could envisage 2 situation where eventually tho
chief purpose of this whole enterprise, that of advancing thaoretienl physies in
the deve10ping world, would ho achloved ritht in the middle of tho areoan which
need it most, Although such an nchievement sould oertainly not ba reachoed
béfore s number of years, it.would be, in our opinion, of such gront importance
for the advanoement of scionce and technology-in. the developing world bthnt it
desexves the qlbaest atfention and the most careful planning already ot this

early stage.
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I VII. FINAL RECOMMENDATIONS

49, We woulq'like to make the following chiel recommendations which, in our

Judgement, will help to achieve Lhe purnones spelled out 1a paragraphs 1 and 2

above1

(a)

(v

(o)

Regarding the propgramne of tho fiontre, great welght should be given to

its basic teaching and training functions, While the main activity of

the Centre would ho original ruscarch work in certain fields of
theoretidal physics, i{ would have 2s an essential function to train
young scientists from the developing countrice and have them cATYY
out originhl rescarch under competont and devoted supervision by the
senior s?ientific stnff. Lecturos and!seminars on advanccd topics,

given by:senior scientists as well as by young fellows, would form an

"essential part of the Centre's activity. The Contre should also accept

responsibility for the organization of summer schools;

Aé.major fields of research, we propose:

"Low energy nuclear physicss
Solid state physics; and

‘Blementary particle physics.

In'addition, the socientific programme of the Centre could cncompass

“connected subjects like neuiron physice, reactor theory, many-body

theory, plasma physics, antrophysics. In view of their more special-
ized'character, however, those related topics should not be necessarily

under continuous study at the Centres

The fellowship programme of the Centre should bo adjusted to the neecds
of the doveloping countrics »o woll as to the neccasity of maintaining
the Centre at the high sciertific level required for carrying out

fundamental rescnrch, To solve-this difficult problem, we proposc a

- pre-training systum under which, through nrrangements made by the

Centre, sufficiently promising candidatea for fellqwships who have not
yot reached the level nCceoRunry fof'adﬁisaioﬁ'wdali be sent (whenever
possible) to oxisting universities for a period of intensive instrus-
.{ion, at fhe ond of which time they would be expocled to reach the

competonce required for succensful work at ‘the Centre. To carry out
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this ¢ask,“the Cantre would be assisted by a Selection Panel, advising

it on all matters rolating to fellowship melection and pre-~training.

"Also the viéiting nnd gucst scicntists! programme of the Centre should

pay great atfention to the nceds of devaloping couhtries and help their
highly competent thoorgtical physicists to avoid the dangers of

scientifioc isolationg

In'addition to the Selcotion Panel for fellowships, a Scientific
Couneil of highly qualified and oxperienced theoretical physicists

" should be established to assist the Director in all pfoblema relating
" to soientific programme, staff and budgot. We believe that each of

theso committees should have no more thqn twelve membersy

(e) As to the selection of site, we have discussed at great length the two'

~ ogeur throﬁgh the osiablishment of one or more similar contras in

bonflicting requirements that, on the one hand, the Centre could only
start successful operation if it can profit in its initinl years from
the scientific iife and atmosphore of an existing theoretical physics
ingtitute of the highest qﬁality, whila,'on the other hand, location in
the midet of a developing arca would be the most natural way of
fostering theoretiocnl physica in the new couptries, Our general con-
clusion is that the Centro has to atart and grow to n mize of about

50 scientists in the immadiate noighbourhood of an existing institute

of the highest quality, whoreas tho future growth of the project should

developing areas by the staff and former fellows »f the f{iret centrs.
We expect that the growth period of the original centre will be about
five years, so that a full evaluation of the project could tnke rlace

" at thq,ehd of the fourth year to decide on its measure of success and

future prospecta. Btarting I'rom theone genornl conniderationn, and after

 careful discussion with the Agoncy of the offers made up to now, we

have come to tho following more especifie recommendation for tho selec-

‘$ion of the site where the first centre should be established:

Specifio recommentation concerning site

Subject to the qualification that no substantial changes are madg
in the present offers and that there are no new comparable offers

" by the deadline date, we would recommend that a choice bo made

- -
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betweén Copenhagen and Trieste, In declding between these twd
offera, we beliove that weight should be glven btoth to the
extornal thooroticnl environmont nnd.to tho Tinancinl support.

On the basis of these 6riteria, Copenhagen would be a more
favournble location than Tricste from the point of view of
oxisting theoretical convirvonment whereas Trieste would be favoured
on.the bagia of financinl commitment. It is true thaﬁ Trieste .
has announced the creation of two full professorial chairs and
four assistant professorizl chairs in theoretical phyeics at the
University, but wo do not foeol that a clear-cut recommendation
can be given without knowledge of the occupants of these chairs.
If outetanding theorstical physicists can be found to occupy thegse
chairs, we feel that the University of Trieste might be able to

provide tho appropriatc scientific climete for the Centre.
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Appendix I
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Tt has been assumed that the Director would have the emolumonts of
s member of "the Agency's Secretariat at the D=2 level and a five
years' appointment. The corresponding base sa lary is $14 530 per

anngm.

It has been assumed that professors would have the emoluments of

the D~1 grade and appointments of three to five years. A four yoars'
appointment wag tharefore taken as an averago basis for calculation.
Tho base salary of the Dl grade is $12 080 per anrum.

It has been assumed that senior visiting scientists would almo have
the emoluments of the D-1 grade, whereas junicr visiting sciontiste

would have the emoluments of the P-4 grade. In both cases the

‘eppointments would bs of one yesr average. The btase salary of the

P-4 grede is 38 230 por anmun.

Tt has been assumed that stipends for the felldws could be under the

United Nations Dxpanded Programme of Technicel Assistance z2nd an
averags between the present rates for Italy and Denmark was taken as

‘s basis. Two grades for the fellows with a salary dlfferontlal of
‘about 10% have been taken into account. .

‘The base saslaries of the P-3 and P-2 grades are $7 460 por annum and
$6 130 per annum respectively.

Rounded out to the hearest thousand dollars.

-Inocluding an initial investmert of $100 000.
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Appendix II

Bagis for Hastimate of Space Requirements
(Not including housing facilities)

The capacity of the centre at the end of the 5th year is considered.
Units of 12 m2 are taken as a basis. It is felt that for fellows and
seoretarial staff a surface of 2 units for 3 persons might be sufficient.

Scientific staffi Yo, units w°
Director 1 3 36
Professors 6 12 144
Visiting scientists 6 , 6 72
Guest scientists 15 15 180
Pellows 35 24 - 35 288-420
Sub-totals: 61 ' 60 = T 720-852
Administrative and technical staff:
Administrator 1 2 24
Secretaries, typists 6 4 - 6 48 -72
Housing (Assiatant)Off. 1 1 12
Libtrarian 1 l 12
Computer, programmer 2 2 24
Sub-totals: 11 T 10-12 120-144
Total staffs 74, 70 - 83 {840-996)

1.e. 1000 approx.

Pacilities:

Library (for 10,000 books, including bound

periodicals} : 400
Storage room for scientific documents 200
Lecture rooms: one big (150 m¥?), two swall (50m2

each) 250
Conference room for Council, punels, eto;

for about 20 participants plus secretariat;

including simultaneous interpretation (?) 150
Recreation roomns 200
Reproduction rooms (1 - 2} 50
Maintenance rooms (2 - 3) 50
Circulation space, showers, toilets, eto.

(repraaanting about 1/3 of working area) T00

Grand total: 3000

Total minimum recommended space requirements: 3000 m.2




