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INTRODUCTION

At the invitastion of Frime Pinister Dovas' Cablnet,
1 visited Athens, Creece from Cetober 7, 1961 w.til Cctober
16, 1961, to assist and evaluate the organization and
scientific program of the ﬁuciear_researéh center “Derocritus®.

During this period of time,; 1 had the opportunity
to have long discussions with most of the members of the
Greek Atomlic Energy Commission, namely: Dr. Pantazis,

Dr. Kawassiades, Dr. Malames, Dr. Petropculos, Mr, Kefalas

and Dr. Kanellopoulos and was informed by then on matters

of general polic& of the Commission, methods of implemen-
tation of the poliecy, the scientific and educstional program
of the research center "Democritus®, the antleipated building
and équipment expansion and growth of the scientific personnel
force.

T 6id not talk with the Chairman of the Commission,
»@miral Spuznides, because Le was out of the Country.

I alsc had the opportunity to interview individually
practically every scientist employed at the Center (approx-
incztely seventy people) and visit thelr laboratories. This
allowed me to form a falrly goeﬁ opinion on the sclentific
guulifications of the staff, its methods of operation, its
achievements to date, and 1its long range aspirations.

I spent several hours wlth the key administrative
personnel in an effort to understand the wechunics of
oseration of the administrative servides and their inter-
action with the sclentific objectives of the Tenter.

Finally, I tried to gather information from the englinecr-
ing personngl of the Department of Technlcal Works {(YTE)
regarding the design and construction of new laboratory
facilities as well as the degree of plamning that is devoted
to the same. ; :
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I approached ny ﬁask from twe general standpolnts:
the managerial and the scientific. _From the managerial
point of viewg 1 was primarily. interested in determining
what lines of authority and pesponsibility exist through-
out the organizational structurs of the Commission and the
Center. From the scientific point of view, I was particu-
larly concerned with the importance that the Commisslon and
its scientific staff give to seientific methodology and
scientific excellence.

1 was impressed by the magnltude of funds that the
Greek Govermment is allocating %o nucleayr research and by
the genuine desire of the members of the Commission and of
the scientific permonnel at the Center to advance and
exploit the nuclear field for the benefit of the Greek
pecple, : ; :

However, both from the managerizl and the scientific
points of view, the present stats of nuclear activities at
the Center leaves much to be deslred.

‘hat follows is a detailled exposition of ny 1mpresaions
and a series of rvecommendations. For expediency of presenta-
tion, the report evolves around five interrelated topics that
preoccupied my mind at the various stages and levels of ny
discussicns and interviews, : :

1. Policy and strategy of the Greek Government toward
nuclear research in Greece,

2. Organization anéd administration of nuclear research
in Greece.,

3. Scientific prograns.

4. Bducation of scientific staff,

5. Priority of projects. -

Before I expound on these topics, I would like to

emphaslize two points which are very important to the under-
standing of the report.
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First, the propesed recommendations are not based
entirely on information that I gathered during my recent
visit to Athens. They also represent my perscnal views
on how research should be planned, organized and imple-
mented in our Country. I have been following the nuclear
developments in Oreece as a private individual since their
birth and hsve devoted considerable time to the gyuestions
of organizatior and res=arch plamning. The reason for
thig 1s that I was intrigued by the efficlency of methods
and procedures ugsed in other Countries and longed to see
them modified and applied in my own.
Second, all vroposed recommendations are set forth
‘with full sincerity of intention for the achievenment of a
noble goal. Thev are meant to be positive contributions and
should not be misinterpreted as sterile criticisms.
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1., POLICY AND STRATEGY CF GREEX COVER“MEq TeWARD NUCLEAR REZSHEARCH

General Renurks

The ultimate sﬁonser of capital invesiments and
running expenses of the research center tDemocritus® lis
the Greek people through 1its Government. In view of the
limited resources snd the tremendous problems that the
Governnent faces in all sectors of econonmic development,
it is imperative to examine very carefully what kind of
economic burden the Greek people should be expected to
tolerate in sponsoring nuclear resed irelh or for tnal matter,
any type of sclentific vesearch in Gresce. -

It is my considered opinion that this baslc question
of policy has not been faced either at the Governnent level
or at the level of the Atomic Energy Commission, which is
currently the primary'advisory committee to the Greek Govern~=
ment cn matters of nuclear developuent. This question is
very important and any further postponement of a cleur and
wall ‘stndled declsion of the pattep will uatoubtealy result
in & sizable vaste of money and human effort.

Furthermore, even if such a policy decision existed,

I believe that there iz no reslistic strategy for itus
implementation at any executive level. The immediate need
for an effective strategy cannot be overemphasized.
admittedly the formulation of the goevernmental policy
and strategy toward investments and running expenses of a
nuclear research center is a multisided problem and cannot
be examined alone. It is a strong function of the Govern-
ment objectives in the other Institutions of;highe? educa=
tion in Greece, of the funds that are allocated to those
Institutions for research, the needs of our Country for
research workers in fields other than nuclear, the percentage
of the national budget that the implementution of all these
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items ropresents, etc. liowever, in what foliows it is8
appropriate o cons ider soume simpliﬁieﬁ estimates in order

to have some guantitative reference,.

cvwwnben a1l Polley

Akl

In order to analyze the question of governmental
policy, consider & rescarch team as 2 pacic unit and
estimate its running expenses . For the purpcse of thls
discussion, & research tean consists of a senlor scientist
with a Doctor's degree, two junior engineers or physicists
with the esuuivzlent ef 2 Master's degree and one technician.
The annual costs of such a teanm may ne estimated as follows:

Ser.ior scientist (1) £300/month $3600
Junior scisntists 2x§200§mont? %ﬁggg
Techniclian 100/month

Total salaries §956
Overhead (2) 100% of salaries §9600
haterials (average) 5800

Total ennual costs per team $25,000

The question at this point is: low many tlimes 825,000
per year is the Greek Government willing to spendvts sponsor
nuclear research? ,

This is & policy decision thut the Greek authorities
must make in the context of the rest of their responsibilities.
Whatever the decision is, it must necessarily take into
account that nuclear research should not be overemphasized
at the expense of other flelds important to the Greek Zconomy
and that nuclear education should not be promoted at the
expense of other equally significant scientific endeavors,

Another factor that must be considered in answerlng
the previougly roised aaestion is the matter of capital
investments that are necessary in order to accommocdate the

Ti) The salaries are approximate.

(2) The overhead, covering administrative and technical
assistance as well as bu}lding depreciation anda main=~
tenance is of the order of 100% of salaries for a well
organlzed and administered establishmente if this is

not the caoe, the overhead may very eusily run up to
200~300%. ' - .



snticipated research teams. In this respsct it is
essential to realize that the yearly running €xpenses
of a productive research establishment are us ually wore
than 50% of the invested capital and consequently invest~
ments and punning expenses must be decided upon simul-
taneously.

Needless to say, all policy declisions concerning
capital investments and running expenses must be based
on dynamic rather than static consideratlons,

Governmental Strabefy

The next important problem is the strategy that the
Greek Government should use to implement itis pclicy toward
nuclear research and education. There are several inter-
related Questions about this probliem which need a well
defined answer if nuclear energy is to be of value tc the .
Greek people.

a) The first question is: How does the Greek
Governuent decide on the magnitude of capital investments
in nuclear resecaych during, say, the next ten years? My
recommendation is that such a declsion must be based on a
well studied architectural plan of the whole Center as a
unit and not on momentary qualitative estimates. The
study must be made by a qualified and responéiblevorgani-
zation.

b) The second guestion is: Suppose that such a plan
is formed, does the Greek Govermment stari immedistely the
erection of large bulldings without any substantial guarantees
th&t,the anticipated returns will materialize?

My recommendation is a strong "no". The reason is
very simple. The essence of a research installation is
not its architectural structures but the scientific avtivltg
of its staff. Scientifically productive actlivity necessltates
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competent scientists who are very hard to find through-
out the world. Consequently,.a planned expansion should
follow the availlability of qd&lifiéd scientists and the
ﬁéeds of well thought out and programmed scientific
projects rather than the other way around. :

In the context of this recommendation, it is of
value to note that the laboratory space now available at
the center "Democritus" is more than adequate to accommodate
sny reasonable expansion rate in the next few years, provided,
of course, that the Center is staffed with people who know
what they want to do. The office and laboratory space now
available is larger than ihat of other similar establish-
ments in the United States where the scientific activitd
is several orders of magnitude higher. In fact, I can go
even further and postulate that even the teaching facllities
of the Center are more than adeyuate in the sense that the
sclentific personnel of “"Democritus" could very well be
using classrooms either at the University of Athens or the
Technical University of Athens where the classroom }load
factor is very low. The use of classroom facilities of the
Universities is recommended nct only on the grounds of
economy but also because it represents part of the absolutely
necessary cooperation between the research center "Democritus”
and the Universities, a necessity that will be further
illustrated later in this report.

¢) The third question related to the problem of
strategy'is: If a certain amount of money is to be allccated
to the Greek atomic Energy Commission for running expenses,

‘how does the Greek Government decide its amount snd how
should this money be spent?



-l

The first recommendation is that under no circumstances
should money be allotted or spent for a project which is
not supported by a scientifically and financially snalyzed
proposal. This point will be elzborated further in another
section,

The second recommendation is that money should not be
spent merely because it is included ‘in the national budget
for nuclear activitlies but becauce it serves a useful
purpose. More specifieslly, suppose that it is planned to
nire an expert on Blophyslcs and 2 certain smount of money
1s sllotted for his first year's expenses. Then suppose
that no suitable man has been found for this job. The
question then is: should this money be spent anyway? My
recommendation is po. Money is budgeted %o fulfill a
definite purpose within the context of certain reyuirements
and specifications of gquallty. If these requirenents and
specifications cannot be met, it is betler to use the money
in other sectorz of the Dconomy rather than buy purposeless
instrunents or hire unqualified personnel. The ldea of
spending money because it ig available 1s purposeless and
wasteful, Nuclear instruments and installatlions are not
only very expensive but they are alsc useless unless someone
needs them for a specific program. Instruments should be
purchased only for specific programs and not for exhlbits
hecause they become obsolete very fast due to the rapld
development of science in this field.

d} Finally, the fourth question of strategy is related
to the speed of execution of different decislons,

My recommendation is that all legal and administrative
~steps be taken to speed up the handling of 2ll papsr work
related to nuclear ressarch.

Hesearch in general and nuclear research in particular
are highly competitive fields. Therefore, an experiment
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which is very important today may be sltogether useless
in a year's time because sowmeone else has done it, In
view of this simple fact, it is inconsistent to spend
large amounts of money to support original or applied
research and at the same time have the research establish-
ment operate within a bureaucratic and slow moving legal
and administrative framework. The "Greek Reality" has no
place in research and development work and should in no
Way affect straztegy decisions of the Greek Government
pertaining to ressearch. The only way that the Greek people
can enjoy the benefits of their compafatively heavy invest-
ment in nuclear research is by realizing the problem not
within but without the "Greek Reality” and moving toward
its solution swiftly, with courage, imaginatlion and
ingenuity, '

2. OBGANIZATION AND ADMINISTRATION OF NUCLEAR RESBARCH

General Bemarks

Viewed from the management standpolint, authority and
responsibility are the two major attributes of any large
Institution, Estublishment, or Enterprise which ilnvolves
more than one person. These two important attributes when
properly delineated and applied allow any organization to
be productively administered and prevent it from reaching
stages of conflict, confusion and stagnation.

In ny judgment both attribufes are practically sbsent
in the'organization and administration of the nuclear
research center "Democritus". The major’axcuse for the
lack of delineation 6f authority and responsibility is the
"Greek Reality", Personally, however, I have no respect
for this notion and refuse to accept it as an unsurmountable
obstacle, It is an enemy, vess but not omne that we shoulé
not fight against with all legul and administrative means
that we can find. . ‘
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How authority and responsiblility ave delineated depends
on the organizationsl and admiﬁistrative structure of the
gsteblishment in question. The latter in turn is a strong
function of the type of avallable personnel, the number of
persons involved, the objectives, etc. In a growing concern
all these considerations are dynamic and therefore the
administrative structure should be flexible encugh to
swiftly accomuodate new developmants.

The present argaﬁizatiaﬂal and administrative structure
of nuclear research in Greece leaves uwuch Lo be desired
bagause it doesz not enhance the high returns that are expected
fﬁam the costly investments already incurrad or anticipated.

In view of these remarks I recomisnd that the entire
structure be completely recrgénized, The objectives of the
reorganization must be the establishment of mobllity of
action, encouragement and stimulation of sclentific initlative
and definite delineation of true authority and responsiblility.

admittedly all these objeétives ars universally
accepted. However, in order to determine who should be
encouraged to develop his initiative and who should be
glven the necessary authority to responsibly carry on his
duties, it is esgential to zsk at this point: "Why is the
Greek Government interested in sponsoring nuclear research
in Greece?"' In my estimation the principal and noble
motives of thé Greek Govermment are two: the first and
Justifiably most prominent motive is the genuine desire to
assist present and fubture outstanding Greek sclentisis to
fully realize their scientific potentialities in Greecé;
the second motive is the consclous desire of the Greek
Covernment to enhance the exploitation of new technologles
in our Country for the cultural and economical advancement
of the Greek people. -

The nobility and significance of these two motlives
imply far reaching consequences, s¢ well known that they
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need no furtheb snalysis. liowever, if nmy estimate of
motives is correct then I believe that the reorganiza-
tional objectives that were previously postulated are
best served by the organizational scheme indicated in
Figure 1. This orgunizational scheme appears almost
identicazl to the one existing today. However, its mode
of operation is completely different. The major changes
recommended are:

a) The Atomic Energy Commission is replaced by an
atomic Brnergy Directorate. The Directorate consists of
one individual in charge, the Deputy Director, and an
executive staff of specislists.

b) The entire nuclear rescarch center "Democritus"”
is under the true and powerful directorship of only one
individual, the Director of the Center., all sclentiflic,
technical, administrative and clerical personnel at the
Center are uncder his absoclute jurisdiction. In short, he
is the voss of his lhome, as his title lmplies,

c¢) The scientific rescarch at the Center is performed
by the Besearch Leaders and their teams. The Rescarch
Leuders have freedom to éevelop their initiative und work
independently.

d) The scientific progrums originate from the
Research lLeaders.

e8) The management of funds allocated to research
projects at the Center is the responsiblility of each of
the Research Leaders to whom the funds have been allotted,

The detalled functions of each department of the
new orgunization are described in the subsequent sectlons.
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Greek Governument = Prime Minister

According to the Royal Decree 4115/9-10-1960,
nucleur research and education in Greece are under
the immediate jurlisdiction ¢f the Prime Finister. I
would like then, if I may, to discuss how I visuallze
the interactions between the Frime Ministsr and the
atomic Energy Directorate. ‘

The Prime Minister hzs the ultimate respousibllity
for the basic decisions of policy and strategy toward
nuclear research and development. These declisions are
based on several general governmental policy considera-
tions, as already discussed. In addition they should
be influenced by the f@llowiﬁg factors:

a) The overall sducational and research program
of our Country. This point is reoemphasized here because
it would be a serlous mistake to assune that nuclear
education and research are the bnly scientific cortributors
to the economical and cultural advoncement of the Greek
people.

b) The advice of the Deputy Director. This advice
should be supported by wéll documented programs and not
momentary qualitative estimates.

~ g) The advice of scientific advisors, not connected
with the Directorate, on the value ¢of the proposed programs.
This advice may be sought hone or abroad,

Once the policy decisions have been reached by the
Prime linister and expressed in terms of total sums of
money, thelr implementation should be delegated to the
Atomic Energy Directorate, for a specific period of time.
The mode of operation of the Directorate is subsejuently
descrived. However, at this point it is important to
emphasize some basic aspects of the delegation of imple=
mentation of policy.
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Suppsse‘that the Prime Minister has budgeted
$1,000,000 for the Directorate to achleve specifically
studied objectives, during the next fiscal year. ky
explicit recommendation is that all legal steps be taken
to allow the Directorate to use this amount of money,
within the context of the aforenentioned objectives,
without any interference vhatscever from any governmental
agency. The Greek Government must audit the Directorate
only at the end of the period during which the allottied
funds were to be consumed. Thers ig no need for the
governmental departments to check and approve over and
over agaln how every $100 should or should not be spent.
The Directorate should be completely entrusted with the
details because the Prime Minister made his original
decisions on ths basis of well documented evidence ang
because the Deputy Director has a resporsible position.

I believe that the‘delegation of policy execution by
the Prime liinister to the Directorate is abesolutely
necessary for seversl reasons. Pirst, nuclear research
and developuent is & fast moving field and any delays due
to bureaucratic procedures are extremely harmful. Second,
the delegation of Policy execution emphasizes the responsi-
bility bestowed on the Deputy Rirector so that no promises
are made without encugh guarantees that they can be
‘accomplished, and finally, it gives the Deputy Director the
authority to act swiftly in the fulfillment of his duties.

Before leaving the subject, it is of value to emphasize
the important role played by written and well docunented
proposed programs of the Directorate to the Prime Minister
and also the use of sclentific advisors by the Prime Minister,
At a first glance the scheme may appear as buresucratic,

However, it is ny considered opinion that nothing is further
from the truth,
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I an deeply convirced that if one cannot plon one's
work this means that one does not know what one wants.
One can never find something if one does net realize what
one is looklng for. This is the essence of planmning and
it should not be mistaken as & means for increased
bureaucracy.
I am also convinced that the use of scientific
advisors is of great -value to the Prime Minister. Today
is & period of a rapidly expanding technology,; a technology
~that has an immediate impuct on everybody's life. There-
fore,'technical subjects should not be revieved at the top
executive level only by statesmen but slsc by technically
trained individuals wlithout vested interests in the program
under review., “ell documented programs can be technically
evalwited very fast by an expert sg that the gains from
the avoidance of a technicel error outwelgh the cost of
the advice and the minute time delay relative to a long
range progran,

The_atomic Energy Directorate

The Royal Decres 4115/9-10-1960 defines how the
Atomic Energy Commlission is appolnted and how it functlons.
I believe that this concept of the Commission is inadequate
and unwieldy and I recommend that 1t be reorganized along
the lines of a Directorate with only one individual in
charge, the Deputy Director. . :

To make this new concept more clear I would like to
restrict my comments only on the role of the Directorate
in regard to the educationsl and research objectives of the
nuclear research center *Depocritus®,

in thils context, the primary function of the Directorate
is to actk as the executive link between the policy of the
Greek Government and the Center and to provide an exemplary
leadership for nuclear research and development in Greece.
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The relationship of the Greek Government and the Directorate
has already been briefly outlined in the preceding section.
Consider now the guestion of 1eadershing‘ This guestion has
several aspects that need special attention

The wost important responsibility of the Directorate
with regard to the center "Democritus® can be visualized in
either of two Ways. The first is that the Directorste
consiste of people who arve prominent scientists in the
nuclear {ield and have the necessary brgad and specialized
knowledge to stimulate and guide nuclear research in directions
of- thelir own Jjudgment. The second is that the members of the
Directorate have general scientific background snd adminis-
trative qualificatiouns which allow them to uppreciate the
proposed programs of younger specislists and orgenize the
necessary functionsl environment in which the initiatlve,
imagination and love for creative work of these spscialists
can flourish,

- The flpst alternative is the best but 1s unrealistic
for our Country as well as many Countries throughout the
- world. The nuclear field is brand new and the majority of
scientists who are at the top level of the academic or
nrofessional hierarchy have been educated by a systen of
entirely different content and during a period of different
scientific objectives, ;

The second alternative is not only feasible in Greege
but if properly conceived and implemented can yield excellent
returns in the interim period until a top quality nuclear
sclentific tradition is established and the need for more
than one research establishment arises. This is the altepr-

native that I streongly recommend and would like to pregent
in some detaill.

#8 already repeatedly emphasized the Dirsctorate has
only one key member, the Deputy Director, who ig the men
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 who has the ultimate responsibility for the effective
lmplementation of governmental decislons. ‘

The Deputy Diregtor has broad general scientific
krnowledge and, most important, managerizal qualifications
of the highest caliber,

The Députy Director is assisted in his duties by &
small number of scientific and administrative executives
but he is the only one responsible to the Prime Minister
and is entrusted with the execublon of the goverupental
nuclear policy. The executives assist the Deputy Director
in his scientific, administrative, and non-scientiflic
cbligations in an advisory and/or executive capaclity and
are responsible to him for successfully carrying on their
assignmentis. .

; The Deputy Director's proposed programs to the
Prime Minlister stem from two sources cof information. First,
the proposals that are submitied to the Directorate by the
Research Leaders of the Center, through the Director of
the Center. Second; the advice of the executive staff
and if this is inadequate in speciflc cases; the advice
of counsultants outside the entire organization, who may
be working in Greece or abroad.

The recommendation for the formation of an Atomic
Energy Directorate with one Deputy Director and an
executive stafrl may sound completely out of the ordinary ~
and ilndeed it is. However, the scarcest commodities in
our Country are amuthority, responsiblility and mobility
of action. In my opinion the delegation of nuclear poliey
execution to one Depubty Director will be very effective in
instituting these three badly needed attributes in the
nuclear endeavor in Greece and should be seriously considered
even if it is beyond the bounds of the ordinary.
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Also the use of ocubside consultants should be
seriously considered. 1 have notlced that in our
Country only a few people are willing to admit the
unliversally accepted notion that nobody can be an
expert on everything. In oy judgment the best ,uality
cf a leader 1s not his competence in =olving a specific
problem but his capability to recognizz the problem and
ask the advice of the appropriate speclalist,

Regarding specific goals that the Abtomic Energy
Directorate should be pursuing I have the folliowing
recommendations:

a) The Deputy Director and his executives should
continuously worry about the long range objectives of
nuclear resecarch in Creece. In this respect they can be
greatly assisted by the advice of consultants, the constunt
suprveillance of the national and internationul develop~-
ments in the nuclear field, the éanscious consideration
‘of the esconomic growth of our Country asund the cooperation
with the Director of the center "Demccritus" and the
Universities of Greece. The long range objectlives should
be regarded as open-ended projections and not as inflexible
and irrevocable decisions. The Directorate should be :
constantly in an up-to-~date state of preparédness but act
only during opportune times. This is very important
because well studied long range plans should be executed
only as they are needed and become feasible and not
because they haxe been preconceived.

b} The Deputy Director should use his power and
authority to establish an organizational structure for the
Directorate and the Center with clear cut lines of action.
He should also be given the freedom to arrange the orgeniza~
tional structure as he sees it to the short and long range
objectives of the nuclear endeavor. Atomic Energy in any
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Country is an expensive undertaking. Conseqguently,
positions should be created strictly on the basis of
needs to be fulfilled and appointments should be made
stfictly on the basis of excellence. No compromise
should be tolerated in this respect.

¢) The Deputy Director and his executives should
pursue the scientific cooperation of &ll Institutions of
higher education in Grsece, the financial assistance of
the Greek Industry, and the scientific attention of all
other professional groups which might benefit or conbtribute
to the development of nuclear energy and radiations. Thus
the research center "Democritus" will be promoted to a
truly national laboratory, available to anyone with
progressive research and development ideas.

d) The Directorate should persistently seek the
cooperation and exchange of technical information with
other similar outstanding organizations abroad. This can
be achieved by inviting world renowned lecturers to lecture
at the Center, by organizing symposia, by undertaking
complementary projects with other laboratories etc. :

e) The Directorate should make a serious and continuous
effort to convince everybody inside or outside the sphere
of activities of the Directorate that the funds that are
budgeted for nuclear research belong to all the Greek people
and ‘therefore that they should be spent with caution and
purposefulness and not because they are avallable.

Unfortunately, many Countries have misinterpreted their
particeipation in the Atoms for Peace program as. & way to
establish scientific status through constructlion of large
and expensive installations and employment of a numbrous
but inactive persomnel. Nothing could be a more costly and
ineffective misconception. The Atoms for Peace program can
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indeed establish a sclentific status for a Country
provided that it is clearly understood by all concerned
that status 15 the result of hard, lmaginative, and
productive sclentific work and not of lmpressive bulld-
ings, These comments are particularly applicable {o our
Country where funds aye very difficult to raise,

£) The Deputy Directvor sheuld.exe?ciae his best
Judgment in appointing the Director of the Center. This
is sbsolutely necessary because the concept of the Director
in this report places him in the number one position of the
entire nuclear research effort at the Center. The Director's
role and responsibilities are described in the next section.

The Nuclear Research Center "Democritus”

it is evident that the nuclear research center
"Democritus® 1s the unique vehicle for the accomplishment
of the research objectives of the Greek Government snd the
Atomle Energy Directorate. ¥hen the nuelear reactor becomes
operational in six months tc a year from now, it will
constitute a uniyue tool for experimental research by
gqualified scientists,

Consequently, the staffing, organization and programming
of acnxvi*ieb of the Center are subjects of primary signif-
icance whose impact on the future development of nuclear
energy ln Greece camnot be overemphasized, Unfortunately,
these subjects have not been given adesquate attention and
the present status of stafling, organization and programming
of activities of the Cenbter is well below the subsatisfactcry
level. The reasons for this are: First, the Center does
have a Sclentific Director, but he is completely powerless.
The actual direction of the Center origin&tes fron L-5
miles away and it is exercissd by several people, Second
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the majority of the sclentific staff has had no extenslve
postegraduste tralning ané has no particular appreciation
for sclentific methodology. Third; the majority of the
administrative, technical and clerical assistance personnel
has a very low sense of duty. Fourth, apart from a few
exceptions, there sre hardly any well studled programs

for the use of the experimental facllitles.

These remarks lead me to the following set of

'r&ccmmendations:

Dirsctor of the Center: The directorshi

a unit should be delegated to only one lndividual with out-
standing scilentific and leadershilp Qu@lifie&ﬁi@ﬂs.- This is
the Director of the Center whose posltion should be viewed
as one of the most important in the entire organizationsal
structure,

The Director should play as prominent a role in
connecting the research center with the Directorate as the
Deputy Director does in linking the Atomic Energy Directorate
with the Government.

Admittedly, the Director acts within the framework
of authority that has been delegated to him by the Directorate.
However, he should be entrusted to use this authority fo the
fullest degree and to the best of his judgment. To put it
differently, the Difectar should have the true authority
that goes along with the directorship of any establishment
sc¢ that he can be held responsible for his actions.

The responsibilities of the Director are many but the
scope of the report is not to enumerate all of them. None-
theless, there are several directions of action and initloative
that must be particularly stressed,

a. The Director should inspire his associates with a strong
devotion to duty, an unquestionable respect for scientific
methodology, and a high spirit of enthusiasm for the executlon

p of the Center as
s
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of the common goal, namely, the promotion of nuclear
research in Greece., This can be achieved cnly by one
man who follows a righteous and consclientious managerial
practice and who has accomﬁliﬁhed outstanding achievements
in the realm of scientific endeavor. Only one individual
with the required scientific and lesdership qualificatlons
can create the necessary spirit of cooperation among his
associates and preserve it by ingeniously overcoming the
unavoidable human obstacles that often arise.

Today, scientific research in general and nuclear
resesrch in particular, rely on many skills. It is a
ma jor responsibility of the Director to establish a high
esprit de corps smong all his co-workers, in spilte of the

fact that he must emphasize and encourage individual
initiative, ambition and imagination.

b. The Director must have under his jurisdiction a staff
of scientists, engineers and techniclans for the safe and
‘continuous operation and maintenance of the laboratories,
Reactor operators, health physicists, physical plent
technicians, administrative persomnel,'technical services,
security force, purchasing, finance, etc. fall under this
category and can be called the supporting services.

At this point it is essential to emphasize that the
scientific and engineering personnel,; involved in The
operation and maintenance of the laborstories, shculd also
be encouraged and stimulated by the Director to contribute
creatively to research. This is necesscry because the
criterion of employment at the Center must be sclentific.
and creative excellence. The criterion stems from the fact
that the basic objective of the Greek Government is sponsor-
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ing nuclear research is neither the operation of the
nucleayr resctor and the laboratory facilities as such
nor the scientific death of the employed sclentists,

On the contrary, the cobjective ls the creative use of
the former and the sclentific advancement of the latler.

In orxder for the Director to be effective in Lthis
respect; he must be given the authority to Jjudge his
associates and have the right to hire or dismlss any
member employed at the Center. Of course, the ruiss and
nrocedures used in this prosess should be established by
the Directorate in cooperation with the Director. However,
since the Director is the individual under whose immediate
supervision this personnel functions, he should be given
the responsibility ond authority to exercise his judgment.

There 1is no need for the research center to become
another governmental agency. Greece ﬁas enough of those.
What is needed is a {ree Government sponsored enterprise
with flexibility of action and emphasis on sclientific
excellence and essential qualifications. No other criteria
are of any practical use,
¢. The Director must be given the authority and respousi-
bility to hire top quality scientists and engineers whose
sole preoccupation is original nuclear research and develop-
ment. These are the Research Leaders who constitute the
heart of the structure that is the subject of this report
and who are directly responsible to the Director.

The Director must exerclse his best judgment in the
selection and continuous evaluation of the Leaders and take
&1l the necessary administrative cand technical measures to
assist, encourage, and channel thelr aspirations. The
detalls of the functions performed by the Leaders are given
below, However, suffice it to add here that the Director



nust cooperate with ardcoordinate the efforts of the
Leaders. {e must also make absclubely sure that all
gupporting services at the Center are at the disposal

of the Leaders instead of the other way around,

d. The Director must see to it that 2 set of rules

and regulations are establisghed for 1l the functions and
safety aspects of the Center. The primary objective here
is not simply the establishment and publication of the
rules but mostly the conviction of all employses at the
Center, scientists and non-scientists,; that rules are to
be respected and applied and not %o be shelved in book~
_éases. This is particul&rly'%rue in the case of health
snd accldent hazaprds where disrespect of well thought
procedures by thoughtless and inexperienced individuals
can lead to harmful and costly consequences., even when
seemingly there is nc danger whatsoever.

RBesearch Leaders and Rkesearch Teams. The research actlivities
“at the Center, in varlous sectors of nuclesr science, must
be directed by Research Leaders and performed by small
research teams. The Besearch Leaders are directly respousible
to the Director of the Center as alrsudy lndicuted.

The Research Leaders should preferentially have
doctor's degr*eeé3 must have worked in a sclentific environe
ment at home or abroad, and must have excelled in the realnm
of science. The remson why the Research lLeazders are

required to have these qualifications is very simple. 4
nuclear reseorch center cannot be formed by hiring 50 or
100 or 2000 graduates, builéing large installatlons and
buying a lot of instruments. A diploma from a Greek or

foreign University is not a positlve indication that 1iis
holder is capable of doing original research, particularly



if the research is to he done in a traditionless
environment, regardless of the magnitude of available
facilities. What is needed to get things started is a

core of gualified séi@ntistg who through their achieve-
mente insplire their co-~worksrs, who through thelr
experience guide other less experienced junlor sclentists
into the frontiers of the wonderful world of research, and
who through thelr ideas create a tradition for the Institute
under the auspices of which they are working. Hence the
recommendation that the Director of the Center must seek and
hire top quality Research lLeaders as they have been deflned
shove.

a8 8 mutter of fact, the stringent requirements on
the Research Leaders stem alsc Trom the responsiblilities
that are bestowed on them and which may be summarized as
follows: Pirst: in a reascnable length of %ime, each
Hesearch Leader must formulate and propose in weiting a
speciflic research program. Second, he must orgunize one
or more research teams, depending on the size of the proposed
and apprbved program, to carry out the anticlpated research
work. Por the purposes of this discusslon, a rescarch team
consists of a Research leader and his imgediate co-workers,
namely: one or two Junior scientists or engineers and
possibly one technichn. In essence then the Research
leader is the director of his own project and conseyuently
he must be hired and treated &s such.

The details of programming are deferred until the
appropriate section. However, suffice it to emphasize here
that the written progrems must inelude both a scientific
and a finsncial analysis of the proposed project. :

Regarding the organization and function of a research
team there are several points that need specisl emphasis ir
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the organizational scheme proposed in this repord vere
to achieve its objectives.

a} Each Research lLeader must be given the initiative
to select and possibly even hire his oun co-workers. The
reason behind this suggestion is that each Research Leader
knows exactly what kind of people he needs for his project
and consequently ne is 1n a better position to judge and
select. Furthermore, since the Research Leader is the only
individual responsible for the succassful completion of a
project, he must be given the'eppgrtumity to organize his
team according to his own best Judgnent.
funds allotted to his project, More gspeclfically, assume
that a research program has been proposed and approved, a

Bach Research Leader must be the manager of the

research team has been formed and a certain amount of meney
has been allotted to the team for the next two years. My
recom=endation is that the Research leader nmust be glven the
responsibiliity of spending this money within the context of
the proposed program and without any requirements for further
approvais. Por example, if he needs to buy an instrument,
he places the order with the purchasing department and the
latter executes it after checking only whether there is any
money left in the account under consideration. :

Of course, there will be occasions during which the
need may arise for zn expénsive instrument which is of more
general use than a single project requires. Then the matter
should be considered with the Director and the other interested
Leaders. However, even in this case the decision must be
reached within the Center and not cutside,

¢} The immediate co-workers of a Rescarch Leader are
directly responsible to him and they should perform accorﬁing'
to his instructions, However, the Leader hus the responsis
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bility of stimulating and sclentifically promoting his
co-torkers in the same way as the Director asslsis and
encourages the Leaders. This point is very important

to the long range growth objectives of the Center.

d) Even though each team is concentrating on a
specific research project, a high spirit of cooperation
and exchange of information must be developed between the
teams in spite of the fact that they are seemingly working
in entirely different sectors of nuclear science., 1t is
a well recognized fact that the sectorization of a fleld
is only a matter of expediency and not of objectively
compelling reguirements. Consequently; it is a serious
mistake to erect impenetrable departmental walls where there
should be none and when the funds and the avaellable scientific
talent are llmited,
supporting Services: The kinds of supporting services
required for a research cenler are well known and need not
he enumerated here. However, I would like 10 neke some
recommendations about their mode of operation.

a) All supporting services connected with the operation
of the Center must be on the premises. For example, there 1is
no reason why the purchasing or finance departments should be
in Athens if the Laboratories are 1ln Ayia Paraskevi and there
is no preason why the Department of Reactor Technology should
be in Athens if the nuclear reactor is in Ayla Paraskevi etc.

b) A1l supporting services must be at the disposal of

the researchers. Their function is to assist research and
not to check or decide what must be done. Decislons are
taken only by the Research Leaders and the Direcior.

e¢) An internal accounting system must be developed atb
the Center for all supporting services that are contributing
direct labor tc projects. Hore specifically, suppose that
project A requests the construction of an amplifier from the
Electronics Shop. Then the Electronies Shop should account
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for all the 1abor,and materials devoted to this amplifier'
and charge project A accordingly. The seme comment is
applicable to the use of the facilities at the nuclear
reacfor, the use of the workshop, etc. Internal accounting
is valusble in establishing the exact cost of all projects
and also in emphasizing to the researchers that all services
are costing money.

This concludes my remerks and recommendations about
the organization of the nuclear research center "Democritus®.
Many aspects have not even been mentioned. However, one
thing must be clear and re~emphasized. ‘hatever organiza-
tion is adopted, the key personnel must have the authority
to execute their duties swiftly and be held responsible
for their actions.

3. SCIBNTIFIC PROGRAMS

General Hemarks

Sponsorship of research must always be based on well
studied written proposals. A written propesal servés a host
of extremely useful purposes. First, it stimulates its
author to think about the problem at hand for a substantial
length of time and clarify in his own mind the essentlal
frem the trivial and the purposeful from the repetitious.
Secornd, it provides the sponscr with a document which
permits an objective evaluation of the soundedness and
feasibility of the proposed program and allows a realistic
estimation of whether the proposed project falls within the
general aims of the sponsorship or not. Third, if the
program is approved and sponsored, it supplies the sponsor
with an unpre judiced means to intermittently check whether
the work proceeds according to promises and whether satis-
factory progress is accomplished. :



The advantages of written proposals sre appreciated
throughtut the world and all sponsorshins of research and
development work, that I know of, are based on such :
proposals, regardless of whether the s?amsarﬁhip originates
Trom governmental agencies, industrizl concerns, nuational
Foundations or private individuals, As a matiter of fact,
our Country has a precedent of the effectiveness of such
a2 mode of operation in the excellent work being done by
the Royal Institute of Research in Greece, :

Unfortunately, there are hardly any real proposals
or programs at the center “Demoéritus“, in spite of the
fact that wmany of its employeesz have been on the payroll
for several years., This is an sxbremely disturblng situa-
Lion and it makes me wonder how decisionsg have been or are
baling taken about experditures, instruments, personnel
requirenents étcu In fact, what iz even more disturbing
is that most of the ampieye& sclentists have not the slightest
apprecliation for scientifically methodical programming,

In my opinion this state of affairs must be remedied
immediately and only those individuals be employsd and
sponsored who are capable of formulating specific, well
orgunized and sound research prégrams for a period of one
or two years. The exact content of proposed programs and
the procedure for thelr use are the subjects of discussion
of the following sections,

Proposals of Research Leadsrs

fs already indicated, proposed programs for nuclear
research originate from the Research Leaders. lNore
speciflcally, each Research Leader shoﬁld be given a
reasonable credit of time to formulate and submit to the
Director of the Center a specific research preposal which,
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if approved, constitutes the program fopr the research work
of the leader and his team.

There are four important items that such 2 proposal
must contalin. :
The first part of the proposal must be devoted to a

conciss statement of Lhe proposed type of sclientifi
research. The choice of the‘togic is tﬁe responsibility

of the Research Leader. Included in this part of the
.proposal must be 2 review of the published literature and

a series of well documented grguments about the scientiiic
need for the proposed work, its importance to Science, its
value to the Greek Econoany or Greek sducationel alms, its
contribution to the long ronge objectives of the Center ete.

The second part must deal with the anticipated proceduras
to be followed in the ilmplementation of the investigation.
Yore specifically, the theoretical approach tc the problem
should be ocutlined, the experimental wmetheds and techniques
should be described and the necessary instrumentation and
materials should be delineated., The instrumentation should
be broken down to instrumenis already avallable at the Center
and others that must be constructed cr purchased,

The third pert of the proposal must describe the
personnel requirements and the time schedule of the project.
In particular, the number of members of the team to be formed
should be indicated, the time required from various supporting
services (such as nuclear reactor facility, electronics shop,
machine zhop, etc.) should be estimated and a detailed time
schedule of the entire program should be included.

Pinally, the fourth part of the proposal must delve into
the finances of the project. The finances of the project
should include salaries, wages, materizls, instrumentation,
supporting services and overhead, Speclial attention must be
pald to maklng financial estimates s¢ that as many factors



are considered as possible. This is necessary in order to

evoid having to cope with situations where a project is
estimated to cost X dollars and ends up by costing tem
times as much.

All proposals of the Research Leaders are submitlied

to the Director of the Center for furbther processing.

Program of the Center

The scientifiec and financial program of the Center is
deduced from the proposals of the Hesearch Leaders. The
man who 1s responsible for this task is the Director of the
Center.

To this effect the Director must process the proposals
and combine them into a single scientific and financial
program for the entire Center.

The processing of the proposals linvolves several impor-
tant steps. First, the Director must evaluate all the
pfoposals with a critical eye and establish whether what is
proposed flits within the Qvérall aims of the Center and the
overall capabliities of the organizatlon. second, in cooper~
‘ation with the Research Leoders, the Director must try to
interject his persconal suggestions vherever he feels competent
to do se. Third, the Dircctor must try to eliminate
unnecessary dupllication of effort and expenses.

The combination of the processed proposals leads to the
formulation of the overall written program of the Center for
a pericd of tims,; & program that includes Specific topics to
be investigated, anticipated personnel, materlials, inétruments,
and facilities reguirements, overall time schedule znd the
budget. ;

This 1s the progrem that the Director submits and
presents to the Depubty Director and the executive staff of
the atomic Ernergy Directorate., How the progrom is used from
then on up to the Prime HMirister has already becn discussed



and need not be repeated hers. However, one point which
should be emphasized is that throughout the process of

Py

formulation of the proposais and the program of the Center

&

there must necessarily be a continucus exchange of infor~
mation and viesws betwsen the Research lLesders, the Director
of the Center; and the Atomic Energy Directorate in order

to arrive at an overall plan which 1ls more or less consistent
with the anticlipated policy of the Government and represents
the optimum use of existing faclilities and the ﬁropcs@d
expenditures. The effective use of the invested capital

at the Center, of the available scientific personnel and of
the running funds allctted to nuclear research are hard
facts that must not be overlooked either by the Director of

the Center or by the Directorate.
4, EDUCATICH GOF SCIENTIFIC STAFF

r

General Hemarks

Scientific research has two prereguisites: well
educuted and trained personﬁel'and well organized adminisg-
trative and service departments. Consegquently, the Guestion
of education and training of the sclentific staff at the
Center is of the utmost lmport to the shert and long range
objectives of the leadership of nucleur research in Greece.

For the timé being, theé education of nuclear sclentists
carmot and should not be attempted in Greece for several
gssentlal reasons. Pirst; there are not adequate faclilities
for the complete education of nuclear scientists. Second,
the needs of Grecce in nuclear sclientists snd engineers do
not Jjustify the establishment of an irdependent and integrated
school to accomplish this purpose. Third, there are not
enough ,uwlified sci-ntists to undeptske the teaching
responsibilitises implisd by an integrated school of nuclear
physics and engineering.



In view of these remarks I would like to recommend an
alternatlive appréach to the serious yuestion of education’
‘which, in my oplnlon, will best serve both the short and
the long renge educational objectives of the Greek Govern-
ment in the fleld of nuclear science. This aporoach is
based on a program of scholarshins, a3 program of self-
education and, after five to six years, the establishment
of an International School of Nuclear Sclence and Engineering.

Scholarships Progran

AB alrveady indicated it is neither realistic nor
Justifiable to create a School of Nuclear Sclence and
Engineering in Greece at this stage of development. There-
fore, the yuestion of nuclear education of the sclentific
stuff of the Center must be answered by sponsoring qualified
gradﬁates to be trained abroad, particularly in the United
States, : :

By training abroad 1 do not mean to send graduates to
the United States or Buropean Countries for a few months,
even if this is done several times., On the contrary, 1
strongly recomuend that ualified youngsters be given scholar-
ships to attend a graduate school, with the explicit obliga-
~tion teo acjuire a Master's or a Doctorfs degree.

So far, most of the graduates that were sent abroad
by the Atomic ILnergy Comuission followed review type lectures
which have only an introductory character and do not serve
either the short or the long range objectives of the Greek
Governtent.

I{ the recomnendation for scholarshlps is adopted, the
next yuestion is: ¥hat organization should award them? Ny
recommendation is that this responsibility be delegated to
the National Scholarships Foundation (IKY) and not to the
atomlc Energy Directorate. The reason for this recommendation
is twofold, First, the time of the Directorate is too
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valuable to be devoted to decisions for scholurship
grants, Seaoﬁd, IKY operates under excellent nrinciples
and 1s very successful in its alms. All the reciplents
of scholaprships Trom IKY that I have met, and I have ret a
large number of them, are top rate scientists and conseyuently
I believe that the services of IXKY will be of great value
to the Directorate.

Lf course, the Directorate should indicate to IKY
lts specific requirements and needs in the various sectors
of nuclear science and what emphssis should be placed on
one field over the oihers. This decision should be taken
by the Directorate on the basis of priocrities which are
discussed later,

From the financial standpoint, I believe that awarding
scholurships to yualified graduates and sending them abroad
is less expensive than emyloying them at the Cenbter right
after they graduste from one of the CGresk Urniversities.
The reason is very simple. In general, right after graduation
from a Greek University a physlclst, a chemist or an engineer
is not adeyuately prepared, either theoreticaily or experimentally
to do nuclear research. If he is hired at the Center, he
receives a minimum of {150/menth. This implies that, with
a conservative overhead of 100%, he costs the Greek Governe
ment approximately $300/month without doing anything produc-
tive for severasl years. On the other hand, a person with
$30C/month can acyulre excellent educational background and
research experience over a period of a few years by attending
a well egtablished and advanced educational Institution abroad
. and then be of real service to the Greek Government.

I view of these recommendations, there is another
problem that must be faced at this stage: “hat should be
done with an unreasonably large number of young graduates
that are currently employed at the Center? My unreserved
recommendation is that s large percentage of the seientific
personnel presently'at the Center be dismisced and be given
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the opportunity to qualify for scholarships offered by
IKY. The reassons for this recommendatior. are not only
scientific and financlal as already indicated, but also
factual. The majority of young graduates at the Center
expressed to me thelr sincere desire to- further their
education abr@anm in order to scyuire the knowledge
necessary in thelr work,

At this point, it is important toc note that there 1is
a large number of qualified Greek scientists abroad who
long to return to Grecce provided that the conditions of employuent
are conducive to productive work. VWhat attracts these
research sclentists to forelgn research and educational
establishments is not a matter of salary., It ls the freedom
of creative initiative, the spirit ol cooperation, the receg-
nition of scholastic and professional excellence and the
punishment of scientific medioerity. Therefore, if such
conditicns are established at the center *Democritus®, it
wlll have more applications for employment then it can
reasonably honor°

Lest T am misintarpreted, I would like to emphasize that
the previous remarks do not mean to imply that graduates of
forelgn Universities are better sclentists than those of the
Greek Universities., uwuite the contrary, all I mean to suggest
is that a scientist, who %ad'the opportunity to improve his
research abilities in the acquisition of a Master's or a
Doctor's degree and who spent some time in an estgblished
research labopratory, has a better chance of being of value
to the Greek Government than another graduste who has
limited and incomplete experience. '

Seli~Fducational Programs

: Parallel to the program of schclarships for nuclear
studles avarded by IKY, there should be self-educational
programs at the Center. The Director of the Center in
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cooperation with the Research Leaders should formulate
perpetuating self-educational progrsms for sll the
scieptiflc and technicel personnel,

The self~-educational programs should consist of
regular weskly or bi-weekly seminars. These seminars
should be of three types.

The first type of seminars should be covering special
subjects of interest to and attended by specific scientific
groups at the Center. The speakers should be individusls
among the attendeess who are assigned to study a series of
related articles from the seientific literature opr predeter=
mined textoooks and present the outcome of their study to
the group., The speakers should be convinced about the
seriousness of this undertuking., do their besi to present
the material that they digested and be prepared to discuss it
with their colleagues. ,

The second type of seminurs should be centered around
topics of more general interest and should be attended by
all the scientists at the Cénter. The speakers can be
either resecarchers from the Center who report on their work
and Tindings or outside lecturers who glve different points
of view and stimulate new interests.

Finallys; the third type of seminars should address
themselves to the problem of tralning of the teehmical ang
supporting personnel of the Center. For example, reactor
operators, electronic technicians, etc. are the Individuals
that must be trained. The speakers for these seminars are
selected among the scientvific personnel of the Center who
must also be rejuired to prepare approvriate notes for the
&tudents,

The objectives of the various seminars are many and
very far reaching. FPirst, they serve the endless purpose
of self-education vhich is of great vulue to any scientist,
no mutter how well Gualified he is. This is particularly



true for the nuclear field where so many discipllines ure
necessary to understund devices bised on nuclear reactions.
Third, through semninars the different research te ms are
jriformed on each other's work and thus aveld duplication of
effoert and furthermore they are competitively stlimulated.
Finally, an educational trpdition is established which is of
value to the long range objectives of the Center,

it must be noted that the cost of seminars is practically
nil because they arse; as they should be, taxing only sone
extra time and effort from the sclentists, time and effort,
hovever, uvhich is invested in a most ?&Sarding purpose.

School of Nuclear Science and Engineering

There is no doubt that QVEntualiy the atomic Energy
Directorate in cooperation with elither the Technical Univer—
8ity of Athens or the University of aAthensg should found a
School of Luclear Sclence and Engineering. However, this
goal must be postponed for a few years for the reasons that
have already heen given nnd others that follow. First,
nuclear sclentific talent is scarce in Greece while large
investments have already been incurred in the nuclear field
and others are anticipated.' Therefore, the limited talent
now available should not divide its efforts into many
directions with the net effect of having medlocre results in
all of them. Instead, all efforts should be concentrated on
the effective use of the nuclear reactor und its asscciated
facilities at thd Center. Second what makes a school worth
attending is the sclentific achievements of its instructors
and not thelr tesnching ability. Such achievements are not
abundant right now in Grecge.

Hopefully, however, in a few years from now all the
prereqgulisites for an Integrated school will be fulfilled and
then an Iniernstional School of Nuclear Science and Ingineering



should be launched.

The school should be international haﬁ should adopt
the English langusge &% its teachisg language. There are
internaticnal'ané the English
language reguirements. First, if the school is projected
on the international scene students from nelighboring
Countries will be able to attend zrd thus justify the
expenses of an integrated school, since Greece will not

several reasonz for the

need many nuclear scientists and englneers for many years

to come. Second, the adoption of the Znglish languuge 1is
attractive both to Toreign students and te Greek students
who thus huve at their disposal the overabundant English
soilentific literabture that Grecce can never afford to create.
Third, it will be very easy to invite prééinent sclentists
from abroad to lecture for one or twe years on specific

sub jects.

; In summary, a Schocol of Nuclear Sclence and_Engiﬁéeriﬁg
should be a long range objective for the atomic Huergy
Directorate and the Greck Universities but should not be
undertaken at this time.

5, PRIORITY OF PROJECTS

In any endeavor where many things are possible but
the financial resources are limited, a certaln priority
of efforts should beestablished. In addition, il hesvy
investnents have already been incurred, no further capital
sxpenditures should be undertaken until it 1s assuried that
the original money is yielding lts returns.

Unfortunately, these well inown facts have not been
adequately considered by most of the Countries participating
in the atoms for Peace program. These Jountries have built
large Instasllutions, have bought very expensive e, ulpment
and have hired tens or hundreds of ;raduates without specific
and well programmed ok jectives to the extent that today they



do not know what to do w all the bailﬁiﬁg
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and personnel., I belisve that Greece should not follow the
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same patiern and thnis effect I w
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to ald lzxe to recommend
12t research projects at the Center be given
priorities and that no further expanszion of laboratory space
be undertaken until the pressnt facilities are productively

occupled,

strongly

admittedly the establighment of priorities depends on
several often conflicting criteria and the resolution of the
conflict is the responsibility of the Atomic Energy Directorate.
However, in my opinion, the eriteria of investments already
incurred and of value of projects to the Greek Sconemy should
be given foremost conslderation,

More specifically, the largest investment at the nuclear
research center "Democritus® is the nuclear resctor and its
assoclated laboratories. Therefore, steps should be taken
to complete all the existing bulldings and to glve top
priority to projects that require the use of the nuclear
yeactor, In féct, not only should projects reguiring the use
of the nuclear reactor be given top priority but also every-
thing possible should be done to stimulute interest in this
direction. PFor example, the limited scientific talent avail-
able should be discouraged from suggesting preojects which 4o
not need radiations prcdueed by the nuclear reactor, until
a substuntial progrem is formulated which relies heavily on
the reactor.

The other major conmsideration is the value of the
sponsored projects te the Greek Lconomy. Unyuestionably,
nuclear research which is of immediate impe?ﬁ te the welfure
of the Greek people should be given .riority and be encouraged
and stimulated. For example, nuclear research related to the
improvement of agricultural products aznd to the preservation
of food stuffs should be given serious consideration. Aalso
nuclear research pertinené to wmedical applications in Greecce
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and to the betterment o
enhanced and supported,

6. CONCLUSIONS

In the yr@é@diﬁn secbions I tried to recommend a series
of proceduras which, in my opinion, will emhonce the genuline
and pralseworthy smbitlion of the Gresk CGovermment to promote
orlginal anuclear research in Creece., The major recommendations
‘that I wade may be summarized as follows:

1) The Greek Government should base its estimates of
investments and rumming expenses of nuclear research on
financlally and scicentifically realistic objectives. These
objectives should be derived from well outlined and aocumented
progrems and be judged with 1 the context of the oversll
educational and research gaals of the Government.

2} The CGreek CGovernment should take all steps necessary
to assure itself that funds sllotted to nuclear research are
consumed creatively and efficiently and not simply becausse
they are included in the national budget.

3) The Atomic Energy Commission should be replaced by
an stomic Energy Directorate with one individual in charge and
an executive staff of specialists.

L) The entire nueclear prescarch center "Democritus" must
be under the true and powerful directorship of only cne
individual. All scientific, technical, administrative and
clerical personnel at the Center wmust be under his absolute
directorship. ’

5) The scientifie ressarch at the Center must be
performed by qualified Research Leaders and thelir teams., The
Rese:rch Leaders are the originators of the sclentific programs
of the Center.

6) The munagement of funds allocated to research projects
at the Center must be the respcnsibiliti of each of the
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Research Leaders to whom the funds have been allotted.
7) The basiec education of the | scientific
personnel of the Center should be afagfgliﬁheﬁ by

':q

financizlly supporting graduduﬂs to study in outstanding
foreign educaticna] Institutions. The selection of these
graduates should ! ne done through the Fatiocnal Institute of
Scholarships (IKY). The récipients of scholarships should
be required to integrate their studies abroad th wough the
acgulsition of a‘ﬁasf@r's or a Doctor's degree,

8) An Institute for Nuclear Studies should be a
long range objective and should be founded five to six
years from now. An Institute for ‘“cﬁear Studies should
not be undertaken at this time,

9) P?odectb which make use of already existing eyuip~-
ment and‘labgrateyy facilities must be given priority over
others that reyulre new and substantial investments. Nore
specifically, projects which will make use of the nuclesr
reactor when it is operational should be given priority and
be stimulated. ‘

10) No funds should be invested in new laboratories
until the space currsntly available is productively occcupied
by qualified presearch workers.

I have purposélj/omi%ted the recommendation of specific
research projects. The reasons for this omission are as
follows. First, it is consistent both with the spirit of
the repbrtg to assist qualified Greek Scientists to materalize
thelr own initiative and scientific potentialities, and my
conviction that research work must originate from within and
not without the primary investigator. Seeond, it stems also
from the fuct that T do not feel coupetent to stimulate
research in areas outside my own fields of specialication
waich de not :nd sheuld not necescarily coincide with those
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of the scientists at the Center. Third, the published
literature 1s full of outstanding provless in the field
of nuclear science. As a matter of fact, the U.S. Atonic
dinergy Commission publishes yearly a length report with
literally hundreds of suggested topics for investigation.
This report 1s readily available from the Office of
Technical Services,; U.S. Department of
Doty Uidibs '

- 1 have slso zvolded the discussion of many other
preblems which sre important to the main gubgéct of this

Counmerce, Washington,

report. The reasons for this omission are self-imposed
limitations of scope and/or lack of adsguate information.

In closing, I would like to emphasize that,; whatever
the advantoges and inadequacles of this reports one premise
must be clear. The effective promotion of 2 scientifle
field, with the expliéit.objective the cuitural and
economical advancement of the Greek people, necessitates
unreserved use of sclentiflic methodology in the planning,
organization and administration of all efforts and ungues=
tionable emphasis on essential gqualifiecations of all
employed persornel.
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