
VIEWPOINT 

The case for investing in the future 
Earlier this year 14 Nobel laureates wrote to the president of the CERN Council to encourage 

the member states to support some non-LHC research and R&D on future detectors and 
accelerators. Here we print their letter and the reply from the president of Council, 

Maurice Bourquin, and the director-general of CERN, Luciano Maiani. 

Dear Professor Bourquin, 
The European laboratory for particle physics, 
CERN, is often cited as the jewel of inter­
national collaboration. Created almost half a 
century ago by a consortium of 11 govern­
ments, CERN is now the world's largest 
research laboratory, with 20 member states 
and significant support and collaboration 
from many other nations. Its scientific accom­
plishments are legion. CERN has been the 
worldwide leader in elementary-particle 
research for decades past and, hopefully, it 
will continue to be for decades to come. 

The research carried out at CERN by its 
member states is "pure" in the sense of being 
guided primarily by the drive to understand 
the universe in which we live. It is an estab­
lished fact that the practical consequences of 
even the most apparently exotic research 
have always been plentiful and unexpected: 
the Web, born at CERN, is only one example. 

CERN is now embarked on an ambitious 
and fascinating endeavour: the construction 
of the Large Hadron Collider (LHC) and the 
deployment of large detectors to exploit it. 
Scientists within and outside the discipline of 
particle physics agree on the necessity for the 
timely completion of this promising project. 

A series of circumstances has led its gov­
erning Council to require that all of CERN's 
efforts, resources and manpower be focused 
on the LHC. While this may have become 
unavoidable, we wish to point out that such 
measures will be extremely damaging to the 
long-term future of the laboratory. 

The scope of research now being done at 
CERN, as well as R&D for future CERN pro­
jects not related to the LHC, has already been 
reduced to a bare minimum. The moratorium 
on most lines of research will virtually termi­
nate the training of the next generations of 
high-energy physicists. The severe cuts on 
R&D will have similar consequences for the 
training of accelerator and detector scientists, 

engineers and technicians. Moreover, with the 
absence of sufficient current long-term invest­
ments, there will be no further endeavours, 
CERN will have no post-LHC future, and its 
member states will have lost their leadership 
role in one of the most fundamental sciences. 
The CERN experience is not something that 
can be restarted "at the turn of a key". 

To remedy this situation, we would suggest 
that a small percentage of the CERN budget 
be earmarked for continued and renewed 
non-LHC research and for further R&D on 
future detectors and accelerators. We suggest 
that an appropriate ad hoc committee be 
constituted to study this proposal in detail. A 
modest effort of this kind would restore the 
enthusiastic morale once shared by all CERN 
personnel and users engaged in the quest for 
new knowledge; would preserve and transmit 
to future generations the carefully honed art 
and know-how underlying our discipline; and 
would enable CERN to continue to contribute 
to a better Europe and a better world. 

We encourage the governments of the 
member states of CERN to weigh the present 
restrictive measures against a relatively small 
effort that would have an enormous impact 
upon the present and future research accom­
plishments at CERN, with considerable 
benefits to both science and society. 
Sincerely, 
Georges Charpak, Val L Fitch, 
Sheldon L Glashow, Gerard't Hooft, Leon 
Lederman, Tsung-Dao Lee, Martin L Perl, 
Norman FRamsey, Burton Richter, Carlo 
Rubbia, MartinusJG Veltman, Jack Steinberger, 
Steven Weinberg and Chen Ning Yang. 
cc. Professors Aymar and Maiani, the 
members of Council and the members of the 
Scientific Policy Committee. 

Maurice Bourquin and Luciano Maiani reply: 
We feel very honoured that such a distin­
guished panel of scientists thinks so highly of 

the organization and of its achievements and 
shows concern about its future. 

CERN was forced to make painful choices 
at the end of 2001, when the organization 
was confronted with a funding shortfall for the 
completion of the LHC project. In line with the 
recommendations of the External Review 
Committee, CERN management submitted a 
long-term plan, in June 2002, aimed at focus­
ing resources and manpower on the LHC 
machine and experiments. The target of com­
missioning the machine in April 2007 was 
confirmed. The plan was finally accepted by 
Council in December 2002, and it puts the 
LHC construction on a firm, if very tight, basis. 

The LHC is the worldwide priority in high-
energy physics. The reduction in the scientific 
activities at CERN during the LHC construction 
was the price to pay for the future possession 
of this powerful tool. 

A limited number of ring-fenced parallel 
activities have been maintained, however, to 
keep a minimum of scientific diversity 
(COMPASS, long base-line neutrino beam, 
low-energy antiprotons, low-energy nuclear 
and neutron physics) or to preserve vital 
options for CERN's future (CLIC and its test 
facility and the design of the front-end of the 
Superconducting Proton Linac). 

While submitting to Council the strategic 
decisions that have been adopted at the end 
of 2002, CERN management and several 
delegations pleaded with Council to consider 
providing additional resources to ensure an 
extension of CERN's scientific activities, once 
the LHC financial situation was consolidated. 

We welcome the recommendations made 
by the authoritative panel of Nobel laureates 
and we are sure they will help in opening a 
new fruitful discussion with the member 
states on the future of CERN and of inter­
national research in particle physics. 
Maurice Bourquin, president of CERN Council; 
Luciano Maiani, director-general of CERN. 



New Books from Springer 

U. M o s e l 

Path Integrals in Field Theory 
A n I n t r o d u c t i o n 

This concise textbook is intended as a primer on path 
integral formalism both in classical and quantum 
field theories, although emphasis is on the latter. It is 
ideally suited as an intensive one-semester course, de­
livering the basics needed by readers to follow devel­
opments in field theory. It seeks a path between 
recipe-like sketchy presentations and specialized 
monographs with unnecessary detail. 

2004. XI I , 213 p. (Advanced Texts in Physics) Sof tcover 
€ 4 9 . 9 5 ; sFr 86; £ 38.50 ISBN 3-540-40382-5 

W . Ki l ian 

Electroweak Symmetry Breaking 
T h e B o t t o m - U p A p p r o a c h 

The mechanism responsible for the generation of the 
mass of an particle has emerged as one of the most 
urging questions in fundamental physics. The effec­
tive-theory approach provides the theoretical basis for 
a model-independent description of the effects sensi­
tive to this mechanism and their impact on observ-
ables. This book systematically develops this method, 
relating the predictions of different physics scenarios 
in a unified treatment. 

2003.X, 113 p. 25 illus. Also available onl ine. (Spr inger Tracts in 
M o d e r n Physics, Vo l . 198) Hardcover € 1 2 4 . 9 5 ; sFr 202; £ 96 
ISBN 0-387-40097-4 

M . S a c h s 

Quantum Mechanics and Gravity 
This book describes a paradigm change in modern 
physics from the philosophy and mathematical ex­
pression of th# quantum theory to those of general 
relativity. The approach applies to all domains - fron 
elementary particles to cosmology. The change is 
from the positivistic views in which atomism, nonde 
terminism and measurement are fundamental, to a 
holistic view in realism, wherein matter - electrons, 
galaxies, - are correlated modes of a single continu­
um, the universe. 

2004. XIV, 191 p. (The Frontiers Col lect ion) Hardcover 
€ 5 9 . 9 5 ; sFr 99.50; £ 29.50 ISBN 3-540-00800-4 

B. P o v h ; K. R i th ; C. Scholz ; F. Z e t s c h e 

Particles and Nuclei 4th Edit ion 

A n I n t r o d u c t i o n to t h e P h y s i c a l C o n c e p t s 

The fourth edition includes new developments, in par­
ticular a new section on the double beta decay including 
a discussion of the possibility of a neutrinoless decay 
and its implications for the standard model. This concise 
text, translated into many languages, has become a stan­
dard reference for advanced and undergraduate courses. 

4th ed . 2004. XIV, 396 p. 145 illus., 11 tabs. Softcover 
€ 3 4 . 9 5 ; sFr 60; £ 27 ISBN 3-540-20168-8 

A . K u z n e t s o v ; N . M i k h e e v 

Electroweak Processes 
in External Electromagnetic Fields 
This book systematically describes several methods of 
calculation of the effects of strong electromagnetic 
fields in quantum processes using analytical solutions 
of the Dirac equation and Feynmann diagrams at 
both the loop and tree levels. 

2003. Approx . 130 p. 23 illus. (Springer Tracts in M o d e r n Physics, 
Vo l . 197) Hardcover € 1 6 9 . 9 5 ; sFr 275; £ 130.50 
ISBN 0-387-40074-5 

H . P. S t a p p 

Mind, Matter and 
Quantum Mechanics 
In this book, which contains several of Stapp"s key 
papers as well as new material, the author focuses or 
the problem of consciousness and explains how quai 
turn mechanics allows causally effective conscious 
thought to be combined in a natural way with the 
physical brain made of neurons and atoms. This new 
edition has been updated and extended to address n 
cent debates about consciousness. 

2nd ed. 2004. XI I , 297 p. ( T h e Frontiers Col lect ion) Hardcover 
€ 3 9 . 9 5 ; sFr 68.50; £ 30.50 ISBN 3-540-40761-8 

S. G . K a r s h e n b o i m ; V . B. S m i r n o v (Eds.) 

Precision Physics 
of Simple Atomic Systems 
The chapters provide in-depth reviews covering preci­
sion measurements, accurate calculations, fundamen­
tal constants, frequency standards, and tests of funda­
mental theory. The latest progress in each of these 
areas is also described for the specialist. 

2003. XIII , 217 p. Also available onl ine. (Lecture Notes in Physics, 
Vo l . 627) Hardcover € 5 9 . 9 5 ; sFr 99.50; £ 46 ISBN 3-540-40489-9 

J . Mag i l l 

Nuclides.net 
A n I n t e g r a t e d E n v i r o n m e n t f o r C o m p u t a t i o n s 
o n R a d i o n u c l i d e s a n d T h e i r R a d i a t i o n 

Through an electronic nuclide chart, the user can access 
codes, via the Internet, for a number of applications 
which allow the required data to be computed quickly 
and reliably by means of interactive user guidance. 

2003. XII I , 274 p. 268 illus., 236 in color. W i th C D - R O M . Hardcover 
€ 7 9 9 ; sFr 1291; £ 614.50 ISBN 3-540-43448-8 
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BABCOCK NOELL NUCLEAR r 

Others promise the future... We work on it 

• 10.000 m 2 Production Area 
• Magnets and Components for Fusion 

Experiments and Accelerators 
• Management of Large Scale Projects in Nuclear 

Industry and Research Institutes 
• Fabrication and Assembly of Superconducting 

Magnets 
• Mechanical Structures for Nuclear and Magnet 

Technology 
• Feasibility and Fabrication Studies 
• Design and FE-calculations 

B A B C O C K N O E L L N U C L E A R 
G m b H 

Division Magnet Technology 
Wemer-von-Siemens-Strarie 5 
D-97076 Wuerzburg 
Germany 
Attn: Mr. Michael Gehring 
Tel.: ++49 931 903 6031 / Fax: ++49 931 903 6010 
E-mail: michael_gehring@bb-power.de 
w w w . b a b c o c k n o e l l n u c l e a r . d i 
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