
SYNCHROTRON RADIATION 

Swiss Plan Next-Generation X-ray Source 
VENICE, ITALY-Swiss ~hvsicists are hail- 

A ,  

ing a decision by their government last 
month to allocate $1.5 million to study the 
construction of a new x-ray source that 
would put Switzerland in the big leagues of 
synchrotron radiation research. The planned 
facility, called the Swiss Light Source (SLS), 
would use a circulating beam of electrons - 
with an energy of up to 2.1 gigaelectron volts 
to produce lower energy "soft" x-rays. If the 
government follows through on the planning 
grant with construction funds-as many now 
expect-the $135 million facility could be 
up and running by 2001. 

SLS planners say that the machine would 
use superconducting bending magnets to pro- 
duce the world's brightest and most coherent 
x-ray beam-some have dubbed it the first 
fourth-generation synchrotron source. What 
is important, says Wilfred Hirt of the Paul- 
Scherrer Institut (PSI) in Villigen, who origi- 
nally proposed the project, is that "the SLS 
will be ~ushing current techniaues to their - 
physical limits, maximizing the brilliance." 

Synchrotron radiation, the light given off 

by particles as they speed around a curved 
path, was originally considered a nuisance by 
the designers of particle accelerators. Now re- 
searchers are building accelerators for the ex- 
press purpose of exploiting the intense beams 
of x-rays they produce. The past several years 
have seen a profusion of new third-generation 
sources, which use banks of magnets known as 
insertion devices to coax the circulating elec- 
tron beam into producing ever finer and more 
intense x-ray beams. Three giant sources of 
higher energy "hard" x-rays have all come on- 
line during the 1990s: the U.S. Advanced 
Photon Source, the European Synchrotron 
Radiation Facility, and Japan's Spring-8. And 
these have been joined by new soft x-ray sources 
such as the Advanced Light Source in Berke- 
ley, California, and Elettra in Trieste, Italy. 

The SLS is going to go one step further, 
says PSI'S Gottfried Mulhaupt, who was named 
head of the SLS project earlier this year. Al- 
though brilliance increased by three or four 
orders of magnitude going from second- to 
third-generation machines, Mulhaupt ex- 
plains, the coherence of the x-ray beams- 

the degree to which all the waves move in 
step--produced by these machines has been 
low. It is hoped that the superconducting 
magnets of the SLS will bring about signifi- 
cant improvements in brilliance and coher- 
ence. With these features. Mulhau~t  savs. 

L , ,  
"you can carry out experiments like [x-ray] 
holography, opening up structural analysis 
and the study of complicated molecules or 
proteins." SLS planners are also designing in 
the possibility of using the machine as input 
into free-electron laser sources, further boost- 
ing the machine's potential (Science, 16 Feb- 
ruary, p. 902). 

Switzerland's Interior De~artment will 
produce a formal proposal for the SLS later 
this vear, and a final decision is ex~ected in , , 

December. Researchers are confident it will 
give the green light: According to Giorgio 
Margaritondo of the Ecole Polytechnique 
Fedkale in Lausanne, who was recentlv 
elected coordinator of ~let tra 's  experimen: 
tal division, the planning funds are "a sig- 
nificant decision, given that Switzerland is 
traditionally quite careful in its research in- 
vestment, even at the planning stage." 

-Susan Biggin 

Susan Biggin is a writer in Venice, Italy 

Chemicals Behind Gulf War Syndrome? the May issue of thelournal of Toxicolo~ and 
Environmental Health, look promising be- 

Ever since the Gulf War ended in February They found that simultaneous exposure to cause the range of symptoms the chickens 
1991, another type of battle has been raging: two or more of the insecticides and drugs develop is similar to those the veterans de- 
over what-if anything-might have caused used by Gulf War soldiers damages the ner- scribe. "What we see in the chickens re- 
"Gulf War syndrome," the mysterious collec- vous system of chickens, even though none sembles very much what humans show," says 
tion of symptoms, including headaches, fa- of the chemicals causes poblems by itself. Abou-Donia, the animal study's leader, who 
tigue, short attention spans, aches, and rashes, Combinations of the chemicals had been presented the group's results at the meeting. 
reported by many of the men and women tested in animals before, but only in acute Researchers caution that the study's rel- 
who served in that war. Indeed, there have toxicity studies aimed at determining their evance is far from certain; the afflicted veter- 
even been questions about whether the syn- LDjos, the amount required to kill half the ans, they say, may not even have been ex- 
drome is a true disease. Barely a month ago, animals exposed. posed to the chemicals at issue. "The Abou- 
for example, the U.S. Department of De- The new results, which will also appear in Donia study has an unknown relationship to 
fense announced that an $80 million evalua- Gulf War illnesses," says neurotoxic- 
tion of long-term health problems in soldiers $ ologist Peter Spencer from the Or- 
who served in the Persian Gulf War had failed $ egon Health Sciences University in 
to identify a specific disease that could account $ Portland. Haley agrees: "It's one 
for their complaints, let alone a single cause. 5 study, the implications of [which] 

? 
But a privately funded team of toxicolo- B are still uncertain." 

gists and epidemiologists may have hit upon 8 
z But even if the work, which was 

an explanation for at least some of the prob- BLOOD 2 funded by Texas billionaire and erst- 
lems experienced by Gulf War vets. Last $ while presidential candidate H. Ross 
week, at the annual meeting thrown by some 2 Perot, doesn't solve the mystery of 
of the societies of the Federation of Ameri- 3 Gulf War syndrome, toxicologists say 
can Societies for Experimental Biology,* the ' it highlights another important prob- 
team, led by Mohamed Abou-Donia of Duke lem: the need for more research on 
University Medical Center in Durham, A Butyrylcholi the potential toxicities of multiple 
North Carolina, and Robert Haley of Texas .~cetylchol~nesterase chemical exposures. "I see the [work] 
Southwestern Medical School in Dallas, pre- Normal Pyr~dostigmine I DEET + Permethrin as something of a warning flag," says 
sented the first of a series of experiments to I brain and into Raymond Yang, a toxicologist at Cob- 
designed to pin down Gulf War syndrome. peripheral nerves rado State University in Fort Collins. 

Stymied protectors. If enzymes get bound up by an For their study, Abou-Donia and 
Experimental Biology '96 was held in Wash- anti-nerve gas drug (P), insecticides (D, PM) can sneak his colleagues worked with adult hens, 

ington, D.C., from 14 to 17 April. into the brain and nerves. an animal the U.S. Environmental 

SCIENCE VOL. 272 26 APRIL 1996 479 




