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Al most ev ery thing that dis tin guishes the mod ern world
from ear lier cen tu ries is at trib ut able to sci ence
                                        Bertrand Ar thur Wil liam Rus sell

At Christ mas two years ago, I was con sid er ing the is sue of
what type of big re search in vest ments would be the most
con ve nient for the Czech Re pub lic. I was sur prised at ad -
van tages of elec tron synchrotrons (ESs). These are em -
ployed as sources of very in ten sive light, which is uti lized
for both re search in var i ous fields and de vel op ment of tech -
nol o gies ap plied in a pri vate sec tor. The elec tron syn chro -
tron is a very pop u lar type of ac cel er a tor. In the world,
there are ap prox i mately 100 such fa cil i ties; and 20 which
are un der con struc tion or have been fin ished re cently. In
Eu rope, there are 18 synchrotrons, two of which, namely
DIAMOND and SOLEIL, have been put into op er a tion re -
cently; ALBA and MAX IV are un der con struc tion. All
these new ESs have elec tron en ergy of 3 GeV, as well as
the new ac cel er a tor NSLS II in Brookhaven, USA. The pa -
ram e ters of these me dium-size fa cil i ties, the cost of which
ranges from  € 200 to  400 mil lion, have pa ram e ters ap -
proach ing the larg est and more ex pen sive ESs, which were
built ear lier. There fore, I de cided to clar ify pro gres sively
pos si bil i ties of an elec tron syn chro tron es tab lish ment in the 
Czech Re pub lic and to com pare its ad van tages and dis ad -
van tages with other types of sci en tific in vest ment pro jects. 

Think ing about the above risen ques tion, i.e. what type
of sci en tific in vest ment pro ject is the most con ve nient for
the Czech Re pub lic, we need to take into con sid er ation
such gen eral cri te ria as a fun da men tal and long-term in -
crease in the level of re search and de vel op ment (R&D), an
achieve ment of a real and mas sive in ter na tional col lab o ra -
tion, an as sur ance of re al iza tion and op er a tion, etc. There
are more ways how to achieve these aims. Be side in vest -
ments con sist ing of es tab lish ment of big sol i tary fa cil i ties
(such as a re ac tor, ac cel er a tor, neu tron gen er a tor,
free-elec tron la ser …), it is a case of large R&D cen tres,
which in clude con struc tion of build ings and equip ping of
them with com mer cially avail able de vices (here in af ter re -
ferred to as cen tres), or pro jects of ex ten sive ad di tional
equip ping of ex ist ing re search ca pac i ties with miss ing de -
vices (here in af ter re ferred to as dis trib uted in vest ment). All 
cases are very mer i to ri ous acts. Nev er the less, cer tain as -
pects of par tic u lar types of the pro jects dif fer.

Ob vi ously, es tab lish ment of the above men tioned cen -
tres and equip ping of them with nu mer ous com mer cially
avail able de vices, which are less ex pen sive in com par i son
to large fa cil i ties, in crease the re search and de vel op ment
(R&D) level of the es tab lish ing sub jects. Be sides, found ers 
of these fa cil i ties be come more at trac tive for young sci en -
tists and ex perts from abroad. Hence, a cer tain ex pan sion

of R&D is pos si ble to plan. Nev er the less, if we take the
point of view of an ex cel lent for eign sci en tist, we will re al -
ize that such sci en tific cen tres are not at trac tive for them
(with a pos si ble ex cep tion of the most ex pen sive
equipments). If we add low sal a ries in the Czech Re pub lic,
we will fur ther re al ize that the con tri bu tion of these pro -
jects to in te gra tion in the Eu ro pean re search area may be
even less ex plicit. Some Czech sci en tists cur rently work ing 
abroad will prob a bly re turn, which will in crease the ef fec -
tive ness of the in vest ments. How ever, the “wave” of such
“re pa tri a tion” is not prob a ble to be huge though. More over, 
de vices which are com mer cially pro duced and avail able on 
the mar ket be come mor ally ob so lete rather quickly; hence
the in vest ment is to be re newed rather soon. For this pur -
pose, enor mous fi nan cial means are nec es sary to pro cure
and in vest an nu ally (15 % for mod ern iza tion and an other
10 % for op er a tion). Thus, a ques tion rises of how rea son -
able it is to fo cus merely on es tab lish ment of R&D cen tres,
the sig nif i cance of which is – as the above men tioned rea -
sons prove  –  rather re gional. As a mat ter of fact, the car di -
nal ques tion of R&D is how to em ploy the avail able
fi nan cial means most ef fec tively. 

Un der the terms of the Op er a tional Programme Re -
search & De vel op ment for In no va tions (OP R&DI), more
than € 2 bil lion  is sup posed to be in vested into R&D in the
Czech Re pub lic, mainly from the Struc tural Funds of the
EU. These means are to be em ployed in re gions that qual ify 
for fund ing, i.e. out side Prague, to im prove the ef fi ciency of 
the CR in the field of R&D. As far as re search is con cerned, 
a well known fact is eas ily ob tain able at pub licly ac ces si ble 
da ta bases (e.g. Web of Sci ence) that the vast ma jor ity of re -
search is con ducted in Prague, a lesser part in Brno (ap -
prox i mately 1/3 in com par i son with Prague), and the other
re gions of the CR al to gether con trib ute to the Czech re -
search pro duc tiv ity to the sim i lar de gree as Brno. As set -
ting the programme, a key ques tion rises of what type of
in vest ment into Re search and De vel op ment for In no va -
tions is the most con ve nient in those re gions which can
ben e fit from the OP R&DI, and what area would be con ve -
nient to in vest into. This is cru cial par tic u larly in a case of
so called “ma jor pro jects”, i.e. pro jects over € 50 mil lion.
With re gard to the fact that a sci en tist can be ed u cated
merely by an other sci en tist, the most con ve nient ar eas for
in vest ing into R&D are log i cally sur round ings of Prague
and Brno. Nat u rally, the other re gions can em ploy cer tain
means, yet their real ab sorp tive ca pac ity is sig nif i cantly
lower. Ma jor pro jects are not to be uti lized ef fi ciently for
R&D in such re gions where a cer tain level of R&D has not
been achieved. 
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In com par i son with re gional R&D cen tres, an elec tron
syn chro tron is a more de mand ing in vest ment, be cause it is
im pos si ble to pur chase. It has to be con structed grad u ally.
In ad di tion, its es tab lish ment is crit i cized from dif fer ent
sides. Some peo ple say: “we do not have ex perts who are
fa mil iar with the is sue,” some ar gue: “why to build it if we
can leave for other ESs in the EU to work,” oth ers ask:
“who as sures fi nances for the op er a tion?” Nev er the less,
what are the real facts con nected with syn chro tron op er a -
tion?

In a re gion where a me dium-size ES has been es tab -
lished, there is a rapid in crease in cut ting-edge R&D in nu -
mer ous fields of sci ence and tech nol ogy. Sci en tists come to

this re gion not only from the wide sur round ings (200  - 300 
km) but also from more re mote places, de pend ing on what
unique pa ram e ters the par tic u lar fa cil ity pro vides. The re -
gion be comes a junc tion where ex pe ri ence and the most
up-to-date find ings on re search and new tech nol ogy re -
sults are ex changed. These find ings are ab sorbed by the re -
search com mu nity con cen trated around a syn chro tron.
The pro cess it self of de sign ing an ac cel er a tor and par tic u -
lar ex per i men tal fa cil i ties is an in her ently in ter na tional ac -
tiv ity – oth er wise, it is im pos si ble for the pro ject pro posal
to be formed. Be side the sig nif i cant in crease in the R&D
level, the ES cre ates an out stand ing per spec tive for in dus -
trial tech nol o gies. ESs are even con sid ered to be a de ci sive 
power driv ing the fu ture de vel op ment of mod ern tech nol o -
gies, such as biotechnologies, nanotechnologies, etc. An
ap par ent dis ad van tage of the ES con sist ing of a com pli -
cated es tab lish ment be comes an ad van tage, tak ing into
con sid er ation that the ES uti li za tion is up to 30 years,
hence a po ten tial de lay in es tab lish ment or uti li za tion is
not to de pre ci ate the in vest ment (on con trary to cen tres in
which an im me di ate uti li za tion is nec es sary to as sure). The
in vest ment is not to be re newed soon, and – what is nec es -
sary to em pha size – op er a tion fi nances are re duced to ap -
prox i mately 10% of the ac qui si tion costs of the in vest ment
(which is sig nif i cantly less than at re gional cen tres of
R&D, the op er a tion and mod ern iza tion costs of which
reach 25%). An other im por tant ad van tage re lated to the
ES es tab lish ment con sists of par tic i pa tion of com pa nies in
the es tab lish ment, the re sult of which is a sig nif i cant up -
grade of high-tech in dus try. In fact, the in vested fi nan cial

means are em ployed twice. Fre quent talks be tween the ac -
a de mia and pri vate sec tor are to in crease the cul tural level
of these re la tions.   

  Af ter due con sid er ation, I started to ex am ine the fea si -
bil ity of an ES es tab lish ment in the Czech Re pub lic. First
of all, I con cen trated on the small est and cheap est fa cil ity,
namely AURORA 2D. This ES is acquiable at ap prox i -
mately € 10 mil lion as an en sem ble, in clud ing guar an tee,
ser vice  –  in short “key ready”. More over, the num ber of
tech ni cians who op er ate this ES is quite small, e.g. the Uni -
ver sity of Hi ro shima em ploys only two tech ni cians, one of
whom be ing a stu dent, to as sure the AURORA 2D syn -
chro tron main te nance. Hav ing ex am ined the pa ram e ters,
how ever, I un der stood the lack of in ter est in this ES in the
world. The fea tures of the light gen er ated by this ES are
com pa ra ble to other lab o ra tory sources of light (la sers).
Beams of pre cisely de fined wave length are im pos si ble to
pro duce by this ES (with ex cep tion of so called undu -
lators), a microbeam is im pos si ble to cre ate, etc. Talks with 
Joan Bordas, di rec tor of the ALBA pro ject (the me -
dium-size ES) in Bar ce lona, con firmed my con fi dence that
such an ES as the Span ish ALBA is what we should
endeavour to es tab lish in the Czech Re pub lic if we want to
in vest ef fec tively the fi nances for R&D  from the Struc tural 
Funds of the EU.

With re gard to the in dus trial tra di tion of our coun try, I
be lieve that we will be able to man age suc cess fully both the 
es tab lish ment and sub se quent op er a tion of the fa cil ity. We
are not to be left on our own – we are to be helped by an ex -
ten sive in ter na tional com mu nity of sci en tists. With re spect
to our cul tural tra di tion, I hope for us to be united enough
and for the es tab lish ment of the Cen tral Eu ro pean Syn chro -
tron Lab o ra tory – CESLAB – to be sup ported not only by
sci en tists from the branch but also by the sig nif i cant part of
our pub lic, min is try of fi cials, pol i ti cians, etc. Unity is fun -
da men tally needed for re al iza tion of our in tent. I be lieve
that as the es tab lish ment has been fin ished we will be proud 
of hav ing an out stand ing and top-rank ing fa cil ity, which is
not only to at tract sci en tists from the whole world but also
to en able nu mer ous find ings to be achieved, many of which 
are to be re corded in our chil dren's text books.
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