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JET's Continuation Could Be Stymied 
by Old Staff Dispute · 

The Joint European Torus, the 
world's foremost magnetic fusion 

experiment, faces closure at the end of 
the year unless a long-standing staff 
dispute over salary disparities is set­
tled this summer. Matters have come 
to a head because key member coun­
tries are refusing to commit funds to 
a new management plan until the 
amount of the bill for compensating 
the staff has been agreed upon. 

Located in Culham, in the UK, JET 
holds records for fusion energy (21.7 
MJ) and power (16 MW), and for pro­
ducing the highest ratio of output-to­
input power (0.65) for nontran­
sient pulses. And it's now the 
only tokamak where tritium ex­
periments can be performed, 
Princeton Plasma Physics Labo­
ratory's Tokamak Fusion Test 
Reactor having been closed in 
1997. Future experiments at 
JET will be geared to developing 
a next-step machine-namely, a 
smaller, cheaper version of the 
International Thermonuclear 
Experimental Reactor that is be­
ing backed by Europe, Japan, 
and Russia (the US withdrew 
from ITER last summer). This 
fall , the focus at JET will be on 
creating denser plasmas by in­
jecting deuterium ice pellets, says 
Jean Jacquinot, who on 1 June 
succeeded Martin Keilhacker as 
JET director. Longer term plans 
include studying turbulence 
suppression and creating plas­
mas that last 10 seconds or 
more. That is, if JET goes ahead. 

►Squa ring staff strife is key to JET's 
future, and it could have far-reach­

ing consequences for fusion research 
in Europe. 

seventh of Europe's total fusion energy 
outlay.) 

Discrimination by nationality 
The staff dispute at JET concerns hir­
ing practices that favored employees 
from continental Europe over their 
British counterparts, and dates back 
almost to the facility's start. If new 

down resoundingly by the staff," be­
cause it didn't include enough EC 
posts. Adds Gill, "The staff are very 
very fed up. The problem has existed 
for 18 years. There have been ample 
opportunities to resolve it in an ami­
cable way." A new court case is now in 
the works: 189 staff members have 
sued the EC for roughly 100 million 
euros, according to one insider. 

A money bind 
Unless an agreement is reached this 
summer, the UKAEA will have to de­
commission JET, according to Derek 

"' Robinson, who heads up the 
~ UK's fusion program. The hope 
~ now is to settle out of court. As 
,.., PHYSICS TODAY went to press, 
~ thorny negotiations were in pro-
~ gress, with help from European 
;; Parliament budget committee 

- ~ chair Detlev Samland. 
" Resolving the controversy 

has become urgent because sev­
eral of the associations insist 
that the staff claims be sorted 
out before they'll sign on to the 
new JET; and without them, the 

j deal could be scuttled. 

JET was set up in 1978 by 
the European Commission (EC) 
and Europe's national fusion as­
sociations, and is run on their 
behalf by a separate body, the 

FUSION PHYSICISTS hope to extend the JET tokamak's 
running time through 2002 . 

Although the fusion associa­
tions are not directly involved 
in the dispute, they're worried 
they'll be slapped with the cost 
of compensating the UK staff, 
since any payout would likely 
come from the EC's energy re­
search budget (which also con­
tributes to the associations). 
Alex Bradshaw, who heads the 
Max Planck Institute for 
Plasma Physics in Garching, 
Germany's largest fusion re­
search center, says, "We will not 
countenance signing [a new JET 
agreement] until we see pro­

JET Joint Undertaking. But on 1 Janu­
ary, the EC is scheduled to hand JET 
to the United Kingdom Atomic Energy 
Authority (UKAEA), which hopes to 
run the facility for three more years in 
partnership with Europe's 15 other fu­
sion associations. JET is currently 
funded by the associations and the EC, 
which pays 80% of the 75 million euro 
(about $77 million) annual operating 
budget; as of January, the EC's share 
would drop to 70%, and it would no 
longer be involved in managing the 
facility. (JET accounts for about one-
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hires were British, they were assigned 
to the UKAEA, and earned about half 
as much as their continental counter­
parts, who were employed by the EC. 
That is discrimination by nationality, 
JET's British employees claim. 

In 1992, 63 British workers at JET 
sued the EC, and in 1996, JET's hiring 
practices were ruled illegal. The EC 
offered the plaintiffs a financial settle­
ment of 9 million euros, plus access to 
25 non-JET-based EC posts. That offer, 
says Richard Gill, a physicist and JET's 
UK staff spokesman, "was turned 

gress in the British staff case, because 
the sum of money available for running 
JET may have to be used for the staff 
settlement." Adds Roberto Andreani, 
head of Italy's fusion association, ''We 
have to find a way to safeguard the 
rest of the fusion program. Destroying 
the program would be worse than clos­
ing JET. We are confronted with a very 
bad situation." Italy will probably sign 
on to JET in the end, says Andreani. 
"If we don't reach a compromise, we 
would include precautions, so that if 
the British staff should win a large 
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amount of money, we could pull out." 
According to UKAEA spokesman 

Chris Carpenter, Germany and Italy 
"effectively have a veto because there 
is not enough money in the box without 
their participation." 

For his part, Gill maintains that the 
staff dispute and JET's continuation 
are separate issues. Peter Simpson, an 
engineer and the lead representative 
of UKAEA's trade unions, agrees: "The 
decision to close or continue JET in the 
near term rests solely with the people 
funding the project and not with the 
litigants in the staff case." 

An uncertain future 
If the facility stays open, France's 
J erome Pamela will take the helm in 
January: The plan is to operate the 
tokamak in four six-week blocks a year, 
maintained by a small on-site staff, 
with experimenters sent from their 
home labs. The new setup, says Jac­
quinot, "will offer a mechanism to have 
better integration of [Europe's fusion] 
programs and transfer of expertise 
from one scientific or technical area to 
another. It's possible that there will be 
more synergy, but I also expect that 

the system will take some time to find 
the proper rhythm." 

Meanwhile, the uncertainty about 
JET's future is taking a toll . Over the 
past three years, about 18% of the 
British staff have left, and the overall 
number of staff has dropped by more 
than 25%, to around 500. Because of 
the change in management, JET's EC 
employees have to leave by the end of 
the year, and of those who have already 
left, only about a quarter have stayed 
in fusion research, says Jacquinot. "We 
have lost expertise due to people going 
out of the field ." 

What's more, the hubbub may al­
ready have caused severe damage to 
Europe's fusion program, says JET 
council chair Francis Troyon. JET is 
noted for its success as a large inter­
national project in the European fusion 
program, he says. "I am afraid the 
field's image has been tarnished in the 
political and public spheres by this long 
conflict, and that we may pay for this 
loss of image later, particularly when 
important decisions on the next large 
fusion device-an ITER- need to be 
taken." TONI FEDER 

University Satellite Is Set to Probe 
the Early Universe 
The Far Ultraviolet Spectroscopic 

Explorer, the most costly and com­
plex satellite yet to be built by academ­
ics, was at press time scheduled to be 
launched on 23 June from Cape Ca­
naveral, Florida. But what with the US 
aerospace industry's recent spate of 
rocket launch failures-which were 
partly responsible for previously delay­
ing FUSE's launch and adding $12 mil­
lion to its $108 million tab-nobody 
will count on it until after liftoff. 

Originally managed by NASA, 
FUSE was canceled in 1994 as part of 
the agency's move to be "faster, better, 
cheaper." But FUSE was spared the ax 
when NASA accepted Johns Hopkins 
University's bid to build it for less than 
half of what NASA would have spent, 
plus $40 million to operate the satellite 
for three years. 

With FUSE, scientists plan to meas­
ure deuterium and, accounting for stel­
lar fusion of deuterium with hydrogen 
to form heavier elements, to deduce 
how much of the hydrogen isotope was 
present in the early universe. Deute­
rium is a sensitive tracer for the first 
few minutes after the Big Bang, says 
Bill Blair, a FUSE scientist. "Knowing 
how much there was tells you some­
thing about the primordial soup-when 
matter condensed out, its temperature, 
density, and how much baryonic matter 
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was produced in the Big Bang." 
By picking out a series of transitions 

in the 90-120 nm range, FUSE will 
distinguish deuterium from the more 
preponderant hydrogen. Absorption 
spectra will be collected for hundreds 
of stars in the local universe, including 
our galaxy, the nearby Magellanic 
Clouds, and the intergalactic medium; 
farther away, the deuterium transi-

AWAITING LAUNCH at Cape Canaveral 
is the Far Ultraviolet Spectroscopic 
Explorer satellite. 

tions are r edshifted out of FUSE's 
wavelength range, though a few can 
be seen by the Hubble Space Telescope 
and ground-based instruments. 

If scientists find that deuterium is 
distributed highly nonuniformly, it 
would mean that not all deuterium was 
created in the Big Bang. That would 
be "really exciting," says Kenneth Sem­
bach, FUSE's chief science planner. "It 
would make us have to think of other 
methods of destruction and construc­
tion of deuterium." 

Another experiment planned for 
FUSE will study the mixing of hot 
gases by looking at highly ionized oxy­
gen. Explains Sembach, "It h as a tran­
sition in the far ultraviolet, and it's a 
good tracer of supernovae, because the 
primary way of heating gases to a few 
hundred thousand degrees is to have 
a supernova explode. That kicks ma­
terial around, and it eventually rains 
back down- kind of like a fountain." 
Also planned is an experiment to study 
molecular hydrogen, the universe's 
most abundant molecule. 

Counting down 
Shifting responsibility for FUSE from 
NASA to Johns Hopkins not only res­
cued the mission but created savings 
by speeding up development time. But 
cutting costs also meant that scientific 
optical observations were scratched. 
And the satellite's planned orbit was 
lowered from 74000 km to 768 km, 
where Earth blocks the view approxi­
mately half the time. Says principal 
investigator Warren Moos, ''To be ab­
solutely blunt, we are in a new mode. 
We are asking, How can we do the most 
science with constrained dollars?" 

Taking on such a project is beyond 
most universities' means, adds Moos. 
"I don't think you can just set out to 
do this. The typical academic campus 
doesn't have the infrastructure. We 
have a large team and a deep bench. 
We're lucky." Having a university run 
FUSE is giving students and faculty 
hands-on involvement in the project. 
For example, students have helped 
build and test electronics, mirrors, and 
spectrographs, and they will partici­
pate in data analysis. The control room 
has been set up in Johns Hopkins's phys­
ics and astronomy department. That, 
Sembach says, "allows for a really good 
exchange between science ideas and de­
sires and realistic mission capabilities." 

Working with Johns Hopkins on 
FUSE are the University of Colorado 
at Boulder; the University of Califor­
nia, Berkeley; the French and Canadian 
space agencies; about a dozen companies; 
and NASA, which acts as a technical 
adviser and will oversee the allocation 
of time to guest observers. 
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