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Germany Reviews Big Physics Projects, Triggers
Furor over Spallation Source

With one exception, an assessment
of large research facilities was
met this past summer with the
respect that Germany’s highly re-
garded Wissenschaftsrat, or national
science council, is accustomed to. Not
so with the European Spallation
Source. In that case, the ensuing
quarrel between the science council
and many of the experts it had
appointed to review the ESS made
headlines in German newspapers.
The experts have not retracted their
claims that the ESS review process
was flawed, but now the project’s
planners are focusing on bolstering
their scientific case in the hopes of
winning the science council’s endorse-
ment on appeal.

Unable to fund all the emerging
major research facilities, Germany’s
research ministry asked for an assess-
ment by the science council, a body of
natural and social scientists, human-
ities scholars, and politicians that
advises the state and federal govern-
ments on education and research
matters. The resulting assessment
encompassed nine proposed facilities
that span a broad range of physics-
related fields; are at various stages of
technical and design readiness;
include national, European, and
global collaborations; and carry price
tags from €25 million up to € 3.5 bil-
lion—for a combined cost of nearly
€7 billion (the euro and the US dollar
are roughly equal in value).

After an evaluation period that
lasted just under two years, the sci-
ence council grouped the projects into
three categories (see the table at
right). Two—the High Field Labora-
tory Dresden (HLD) and the High Alti-
tude and Long Range Research Air-
craft (HALO)—sailed through with
flying colors. Three received condi-
tional endorsement—the TeV-Energy
Superconducting Linear Accelerator
(TESLA) and the TESLA X-ray Free
Electron Laser (TESLA X-FEL) at the
German Electron Synchrotron (DESY)
in Hamburg and an accelerator facil-
ity for beams of ions and antiprotons
at the Heavy Ion Research Center in
Darmstadt. And four, for various rea-
sons, were deemed not ready to pro-
ceed. In addition to the ESS, this last

TESLA and a high magnetic field

lab are among the projects that got
good marks in a German assessment
of nine proposed physics facilities
that would cost €7 billion total. The
European Spallation Source did not
fare so well.

category includes a soft x-ray free elec-
tron laser at Berlin’s synchrotron lab
BESSY, the research ship Aurora
Borealis, and a high magnetic field
facility for neutron scattering at the
Hahn—Meitner Institute in Berlin.
Without the science council’s endorse-
ment, the projects under consideration
would not get money from the German
government.

Collider contender

By far the costliest of the projects is
TESLA, a contender to become the
next accelerator after the Large
Hadron Collider, a proton—proton
smasher under construction at CERN
near Geneva, Switzerland. With the
LHC, particle physicists expect to
glimpse the Higgs boson; with the
LHC’s successor, they hope to probe
the mechanisms by which the Higgs
endows other particles with mass. The
two machines would also search for
different supersymmetric particles.

The international particle physics
community agrees that the next accel-
erator should be an electron—positron
collider. But it has not yet decided
whether to go with the TESLA design,
which features 33 km of supercon-
ducting accelerator, or with the nor-
mally conducting design favored in the
US and Japan. Like its rival, TESLA
would start out producing 500-GeV
collisions and could be upgraded to
higher energies. “The technical details
are not all agreed. And the site deci-
sion we leave for the politicians,” says
DESY Director Albrecht Wagner.
What’s needed, he adds, “is some kind
of symmetry breaking to make the
process advance.” TESLA proponents
hope the science council’s praise will
do just that. “It signals that Germany
makes a step forward. It could stimu-
late a much deeper position of the
US and Asian possibilities—whether
they join us or bid against us,” says
Wagner. The science council said that
the financial and other details of
TESLA’s international collaboration
should be worked out before the Ger-
man government commits money to
the project.

Hanging over the next-generation
accelerator are the shadows cast by
the LHC’s fiscal fiasco (see PHYSICS
TODAY, August 2002, page 26) and the

Estimated Planned Funding
investment cost construction model
(running cost/yr), period,
in millions of € in years
Group 1
High Field Laboratory Dresden
(HLD) 25 (3.7) 4 national
High Altitude and Long Range
Research Aircraft (HALO) 97 (3.8) 3 national
Group 2
TeV-Energy Superconducting
Linear Accelerator (TESLA) 3450 (135) 8 international
TESLA X-ray Free Electron Laser
(TESLA X-FEL) 673 (36.1) 8 European
International Accelerator Facility
for Beams of Ions and Antiprotons 675 (79) 7 European
Group 3
Soft X-ray Free Electron Laser
(Soft X-ray-FEL) 148 (12.4) 4 national
European Spallation Source (ESS) 1390 (144) 7 European
High Magnetic Field Facility for
Neutron Scattering Research 49 (4.3) 3 national
European Drilling Research
Icebreaker (Aurora Borealis) 250 (10-15) 4 European
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earlier demise of the Supercon-
ducting Super Collider. “Politi-
cians have become wary about
large projects and their man-
agement structure, and we will
have to convince them that we
are not falling into the same
trap,” says Wagner. But, he
adds, it’s scientifically impor-
tant for the next accelerator to
overlap with the LHC. “You
cannot delay if you don’t want
to jeopardize the science. We
are still optimistic that con-
struction could begin around
2005, and finish about eight
years later.”

As for the free electron laser pro-
posed by DESY, the science council
gave it good marks, but asked DESY
to decouple it from TESLA. “The
homework we have for the laser is to
provide a technical design for a sepa-
rate, smaller accelerator,” says Wag-
ner. This decoupling opens the door
for building the free electron laser
even if the electron—positron collider
is delayed or ditched. The science
council also asked DESY and BESSY
to work together to strengthen the sci-
entific case for building two free elec-
tron lasers. Both would be used for
materials studies, but they would
probe at different wavelengths: The
hard x rays of the TESLA X-FEL
would be used to obtain atomic space
and time scale information, while the
BESSY Soft X-ray-FEL would probe
electronic structure and function.

BESSY’s proposed free electron
laser earned a come-back-when-
you’re-ready rating, but the lab’s tech-
nical director, Eberhard Jaeschke, is
delighted. “We decided to jump into
this competition even though we
didn’t yet have a detailed design report;
it will be produced by early 2004,” he
says. “What we could hope for was that
the science case would be evaluated,
and we came out brilliantly.”

100-tesla magnet lab

Thanks to the science council’s nod,
Dresden is poised to take a leading
role in magnetic field research

in Europe, something that few %
scientists would have pre-
dicted a few years ago. In 1998,
when the European Science
Foundation published a study
promoting the building of a
100-T facility as the hub of a
network of magnetic field facil-
ities, the independent HLD
proposal was not taken very
seriously outside of Dresden
(see PHYSICS TODAY, February
1999, page 59). For one thing, says
Fritz Herlach, former head of Bel-
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IN THE TESLA electron-positron col-
lider, particles would be accelerated by
electromagnetic fields in superconduct-
ing niobium cavities. (Artist’s rendering
courtesy of DESY Hamburg.)

gium’s magnet lab in Leuven, “it is
admitted that there was no previous
experience at Dresden regarding
pulsed magnet design.” In the mean-
time, says Herlach, “there have been
very positive developments, including
Dresden’s integration into the fruitful
cooperation of European pulsed-field
laboratories. The colleagues in Dres-
den can be congratulated for their
excellent groundwork.” For now, he
adds, “this is the only chance for
building a large pulsed-field labora-
tory in Europe.”

The HLD will produce magnetic
fields of up to 100 T in pulses of
10-20 ms to study material proper-
ties. Probably the best-known discov-
eries using strong magnetic fields are
the quantum Hall effect and the frac-
tional quantum Hall effect, which
each led to a Nobel Prize. Comple-
menting the high field lab will be an
infrared free electron laser, which is
due to start up next year. The combi-
nation of these instruments will be
particularly important for studies in
condensed matter physics, semicon-
ductor physics, and superconductiv-

AERIAL VIEW of the planned—and belea-
guered—European Spallation Source.

ity, says Frank Pobell, director
of the Rossendorf Research
Center, the leader of five insti-
tutions in and around Dresden
that will jointly run the HLD.
Most of the HLD design has
been ready for several years,
but funding hinged on winning
the science council’s approval,
says Pobell. “Both the federal
science ministry as well as the
science ministry of Saxony
have confirmed recently their
former statements that they
will finance the HLD if the
Wissenschaftsrat gives it a
positive evaluation.” Ground-
breaking for the facility, he adds, will
take place early next year, and the
HLD is slated to start up in 2006.

Spallation setback?

Far from winning a ticket to success,
the ESS may instead suffer a severe
setback because of the science coun-
cil’s lukewarm assessment of the proj-
ect, say neutron scatterers both inside
and outside Germany. Not only is the
science council’s viewpoint wrong-
headed, say 7 of the 11 scientists who
served on the reviewing subcommit-
tee, but it does not reflect the sub-
committee’s opinions.

Two comments in the science
council’s assessment aroused partic-
ular ire. One questions whether neu-
tron scattering will still be in
demand in a few years, when the ESS
would come on line. The other sug-
gests that some ESS science could be
done more cheaply using synchrotron
radiation, nuclear magnetic reso-
nance, optical spectroscopy, and com-
puter simulations.

“Basically,” says subcommittee
member Bernhard Keimer of the Max
Planck Institute for Solid State
Research in Stuttgart, “the Wis-
senschaftsrat ignored the positive rec-
ommendations and blew up minor
points that gave everyone the impres-
sion that the science to be done with
neutrons with the next-generation
facility could also be done with other
techniques that are an order of
magnitude cheaper. That was a
misrepresentation.”

It’s fine to give valid reasons
for rejecting one of these proj-
ects, Keimer adds. “The trouble
starts when you give scientifi-
cally invalid reasons.” Thomas
Mason, director of the Spalla-
tion Neutron Source (SNS)
being built at Oak Ridge
National Laboratory and a
member of the subcommittee,
agrees: “The Wissenschaftsrat is eval-
uating a lot, and they could disagree
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with us. But it’s not fair to distort
what we said.”

The science council’s assessment of
the ESS flies in the face of world opin-
ion, says ESS chair Peter Tindemans,
an independent science policy expert
in the Hague, the Netherlands. He
points to the 1999 recommendations
of the Organisation for Economic
Cooperation and Development’s
Megascience Forum that existing
facilities be upgraded and more pow-
erful ones be built in Europe, the US,
and Asia. Europe is currently the rec-
ognized world leader in neutron scat-
tering. But, says Mason, “their posi-
tion could be eroded if you look for-
ward. Japan and the US have gotten
to work on megawatt spallation
sources, which will leapfrog anything
that currently exists.”

The ESS design includes two 5-MW
stations. “The ESS will have long
pulses and very high intensity,” says
ESS science director Dieter Richter of
the Research Center Jiilich. “It will be
an order of magnitude better [than
other next-generation neutron sources]
in the crucial area of cold neutrons—
like in small angle scattering, neutron
spin echo, and reflectometry.” And, he
adds, “it will be an extremely powerful
tool for the investigations of polymers,
biological materials, the objects of
nanoscience, or any area where you
look at relatively large scales and cor-
respondingly slow motions.”

Complicating the ESS situation is
the FRM2, a research reactor near
Munich. Completed last year, the
FRM2 has not started up because of

opposition to its use of highly enriched
uranium. Many scientists doubt that
Germany is ready to fund a new neu-
tron source on the heels of its invest-
ment in the FRM2, especially with
that facility still in limbo. “The FRM2
and ESS are on two levels,” says
Richter. “The FRM2 is a workhorse.
But if you want to be present at the
frontier, you need something else—
like the SNS in the US or the ESS.”

Indeed, the seven subcommittee
members who protested the science
council’s report say the deck was
stacked against the ESS. In particu-
lar, they say, the chair of the subcom-
mittee, Hans Wolfgang Spiess of the
Max Planck Institute for Polymer
Research in Mainz, who is also a
member of the science council, has
long been opposed to neutron
research. Taking some blame, ESS
planners admit their presentation of
the project could have been better.

Not surprisingly, Spiess dismisses
claims that he biased the ESS assess-
ment. “The allegations are completely
unjustified. It’s ridiculous how they
accuse me.” Spiess and science coun-
cil spokespeople insist that the review
followed proper procedures, and that
the final report reflects the subcom-
mittee’s views. “I cannot understand
why people suddenly changed their
mind,” says Spiess.

“The accusations are incriminat-
ing, unfair, and wrong,” says Wedig
von Heyden, secretary general of the
science council. “In its recommenda-
tion, the science council explicitly
stressed the importance of neutron

scattering but requested that the ESS
planners make clearer what neutrons
can do that other methods cannot.” As
a science policy body, he adds, “we
have to make choices. We have to com-
pare the projects to each other as
regards scientific importance and
research policy. The final assessment
does not have to simply reflect the
experts in any given subcommittee.”

Burying the polemics

Some scientists worry that the
brouhaha surrounding the ESS will
have fallout for other scientific proj-
ects, tarnish the science council’s rep-
utation, and hurt the ESS’s chances
for gaining support in other countries.
To minimize such damage, the argu-
ments over the procedural flaws
should be dropped, says Keimer. “We
should focus on the science.”

In October, ESS planners submit-
ted a beefed-up case for the project,
focusing on the scientific uses of neu-
trons and their complementarity with
other investigative techniques. Says
Research Center Jiilich Director
Joachim Treusch, “The Wissen-
schaftsrat in Germany is a highly
respected unit of referees. It is not
very sensible or reasonable to fight
against this body, at least not for long.
My strategy now is, Let’s bury the
polemics. Let’s improve our case and
clear up the open questions. I don’t
feel that we should argue about prior-
ity lists. But we are pretty sure that
the Wissenschaftsrat will endorse the
scientific case.”

ToNI FEDER

President’s Science Council Urges More Money for
Physical Sciences, Engineering

In a speech last February at the
annual meeting of the American
Association for the Advancement of
Science (AAAS) in Boston, John Mar-
burger, director of the Office of Sci-
ence and Technology Policy, defended
the significant tilt toward the life sci-
ences in federal science funding. Sci-
ence was within reach of a “frontier of
complexity” that “creates far more
opportunities in the life sciences,” he
said. “Given the new atomic-level
capabilities [of biological research],
the life sciences may still be under-
funded relative to the physical sci-
ences,” he concluded.

Yet there was concern both in the
physical sciences community and on
Capitol Hill over the disparity in the
distribution of federal research dol-
lars. A House Science Committee
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Citing flat or decreasing federal

funding since 1993 in many areas
of the physical sciences and engi-
neering, PCAST calls for funding “par-
ity” with the life sciences.

summary of President Bush’s pro-
posed fiscal year 2003 R&D budget
noted that, although NIH would
receive a 17% increase, “all other civil-
ian R&D is collectively frozen.” (See
PHYSICS TODAY, April 2002, page 31.)
When Marburger made the same
“complexity” statement before the Sci-
ence Committee to justify the funding
imbalance, Representative Vern Ehlers
(R-Mich.) said that if scientific com-
plexity were the real standard for fund-
ing, astrophysics should get the most
money. Marburger didn’t respond.
Now the debate in Washington
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over the funding disparity between
the physical and life sciences has a
new participant, the President’s
Council of Advisors on Science and
Technology (PCAST). In a cover letter
to Bush that accompanies a draft ver-
sion of the report entitled Assessing
the US R&D Investment, PCAST
notes that “the greatest concern to the
scientific community is the balance
between the physical and life sci-
ences,” and goes on to suggest “that
Fiscal Year 2004 presents the appro-
priate opportunity to double federal
research investments in physical sci-
ences and four major engineering
fields from the FY 2002 levels.”

The final version of both the cover
letter and the report were being
slightly toned down before being sent
to the White House—the call for “dou-
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