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Civilian Lab Grabs NIF's Coattails 
BERKELEY, CAL1FORNI~~fficials at Lawrence Berkeley Na- 
tional Laboratory (LBNL) used to go to great lengths to distin- 
guish their civilian research agenda from the nuclear-weapons 
work being done at nearby Lawrence Livermore National Labora- 
tory. But the imminent arrival of the National Ignition Facility at 
Livermore (see main text) has made them chanee their tune. 
Now, LBNL officials are touting the opportunity forYcollaboration 
between the two labs as a major selling point in a campaign to 
secure funds from the Department of Energy (DOE) for a $150 
million heavy-ion accelerator. 

For LBNL, the accelerator would be a big step forward for its 
small, 20-year inertial-confinement fusion (ICF) program. Unlike 
magnetic fusion, which uses magnetic fields to contain hot 
plasma, ICF focuses a vast amount of energy on a small capsule, 
which then ignites and sets off a miniature fusion reaction. But the 
lasers or light-ion accelerators currently used as power sources 
cannot provide the energy, durability, or fast repetitive rates that 
would be needed to generate power commercially. Accelerators 
usine mercurv or xenon ions are a better bet. sav fusion research- " . , 
ers, because they eliminate the fragile lens needed for lasers and 
pack a greater wallop. 

LBNL officials see NIF as a powerful ally in their campaign, 
thanks to a 1995 decision by the government to declassify ICF 

work. "It opens up anopportunity for a vigorous civilian program," 
says LBNL director Charles Shank. NIF's lasers are expected to 
provide vast amounts of information on indirect heating and 
other technologies, while Berkeley's machine would provide es- 
sential data on heavy-ion drivers. "You've got to do that experi- 
ment at some point," says Bill Hogan, Livermore's deputy ICF 
chief. Despite the substantial collaboration between the two labs, 
neither expects Livermore to help fund the proposed accelerator. 

LBNL officials admit that the odds of winning DOE funding 
are long, and that any new money for ICF research will most likely 
have to come from other parts of DOE'S strapped $220-million-a- 
year fusion budget. "At this point, there is no way we can even 
contemplate doing this," says Ann Davies, DOE's fusion chief. 
"And there's a lot to do before we build a new accelerator." 

But hitching their wagon to NIF may be LBNL's best chance to 
build a machine that can imitate the stars. And that strategy 
highlights one of the ironies facing DOE's network of national 
labs: In a post-Cold War era, the government weapons labs are 
doing much better than their civilian counterparts at winning 
support for big new projects. Says Livermore's director, Bruce 
Tartar: "We have done a little bit better than the civilian R&D 
world in coming to an understanding of what the post-Cold War 
rationale and programs are going to look like." -A.L 

Culture clash 
Lab officials freely admit that one of NIPS 
important missions will be to attract new sci- 
entific talent. Cooper and the 96 scientists 
and engineers who have joined Livermore 
since 1994 are part of that vanguard. This 
rationale has led DeWitt and other critics to 

ship and nonproliferation. At its peak, in the 
late 1980s, Livermore had 10,500 employ- 
ees, more than a third of them scientists and 
engineers. That overall figure now stands at 
8240, and the percentage of scientists and 
engineers is roughly the same. 

As their numbers dwindle. some of those 
dismiss stockpile stewardship as a jobs pro- 
gram, but Tartar says there's nothing wrong 
with wanting to improve the quality of the 
staff. "It's an old comment that there are a lot 
more smart people outside than inside the 
fence," he says. Adds Miller, "There's noth- 
ing altruistic here. We need help." 

To succeed in attracting and keeping new 
talent, however, Livermore must overcome a 
psychological barrier higher than the fence 
surrounding the lab. For 4 decades, a small 
group of nuclear-weapons designers, seen as a 
~riesthood and referred to as"monksnksn st& 
;he apex of the lab's hierarchy. The last, John 
Nuckolls, was forced to resign in 1994 over 
differences with the lab's operator, the Uni- 
versity of California, which wanted to shift the 
lab's focus away from weapons design. 

Tartar, his successor, is an astrophysicist, 
and by the time he took charge, the influence 
of the designers was already waning. In the 
past decade, their number has shrunk from 67 
to 45. Meanwhile, the 1800 scientists and 
engineers that a decade ago were responsible 
for conducting nuclear tests in Nevada have 
largely been dispersed, as have the coterie of 
technical and support staff associated with 
bomb work. Some retired, some left, and oth- 
ers found jobs in booming areas like steward- 

wedded to nuclear-weapons design fear the 

Open up. Liverrnore's Tartar, left, and 
Campbell would like to increase the lab's con- 
tacts with outside, civilian scientists. 

lab will lose its traditional strengths. They 
see their job as ensuring that the pendu- 
lum doesn't swing too far. "It would be 
irresponsible for the lab to walk away from 
its nuclear-weapons responsibility," says Nuck- 
olls, now associate director at large. At the 
same time, they worry about becoming iso- 
lated or superfluous in an operation focused 
on civilian research. 

NIF gives Livermore's current managers, 
both outsiders like Cooper and veterans who 
are not part of the nuclear priesthood, a con- 

crete tool with which to transform the lab's 
culture. "NIF is part of a social experiment 
as well as a scientific one," says Michael 
Campbell, a Livermore veteran and laser- 
program chief who recalls first seeing the lab 
on his way to the quintessential counter- 
culture experience, a rock concert. "NIF will 
not have a fence around it." 

Livermore has already begun to test this 
new philosophy with Nova, a $176 million 
laser lab completed in 1984 that packs one- 
fortieth of the power planned for NIF. Last 
year, Nova was opened to civilian outsiders 
for the first time, and managers have reserved 
10% of its time for academic researchers of 
all stripes, whether astrophysicists, nuclear 
physicists, or fusion researchers. "We're all 
interested in physics under extreme states of 
compression," says Bruce Remington, a Liver- 
more physicist who divides his time between 
stockpile issues and astrophysics. 

Remington is also trying to drum up in- 
terest in Nova among academics. "People 
haven't thought about using these laser fa- 
cilities for astrophysics experiments," says 
University of Virginia astrophysicist Roger 
Chevalier, who has dreams of creating min- 
iature supernovas to understand stellar pro- 
cesses. "It's a matter of coming up with ex- 
periments that are doable." Even DeWitt, 
the skeptic of the stewardship effort, says he 
backs NIF for its potential contribution to 
astrophysics. 

NIF's value to civilian researchers hinges 
on how much time Livermore managers set 
aside for academic researchers. The lab has 
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Laser Fusion With a Fast Twist 
TOKYO-Researchers hoplng to lgnlte a fuslon cause ~t trlggers a bum at lower? 
reactlon by blastlng a pellet of deuterium and compression. And because unl- 5 
trltlum wlth lasers face two blg problems: power form compression of the  fuel; 
and consistency. The lasers have to be scaled up would not be as crltlcal, the con- 2 
to unprecedented power levels, and they must finement laser system could b e i  
generate extremely unlform pressures In the made slmpler. But the physlcs In- g 
pellet. For the past 5 years, sclentlsts have been volved 1s not well understood $ 
qu~etly worklng on  a way to "Fast Ignltor, although extremely 5 
amellorate both problems promumg, 1s based on  a lot ofg 
by dellverlng very fast laser untested physics," says Llvermore 4 

physlclst Mlchael Perry. 5: pulses to  an already com- 
pressed fuel pellet to spark a Perry and h ~ s  team are now 
burn' This year' the tech- Burning issue. Both conventlonal and fast-ign~tor ~nert~al-conf~nement 

puttlng the finlshlng touches on  
nlquej as fast Ign1- fusion (ICF) rely on lasers or partlcle beams to heat the target and form an ultrashort-pulse 'etawatt la- 
tor, will be put to the test at a plasma. ~ u t  convent~onal ICF, lower left, rel~es on a steady pressure to ser system that should ~ r o v l d e  a 
new faclllt~es In Japan and ~gn~te  the core and trigger a burn, wh~le fast-~gn~tor ICF, r~ght, sends two la- cntlcal test of the physlcs. In ex- 
the United States. If lt sue- ser pulses to the core, causlng the burn to spread from the pant of lgnltlon perlments planned to begin In 
ceeds, the results could be Apnl, nlne of the 10 beams of 
appl~cable to  the planned Natlonal Ignltlon Facll~ty (NIF) at Llvermore's Nova laser, whlch dellver relatively long pulses, wlll 
Lawrence Llvermore Natlonal Laboratory (LLNL) (see maln text). compress the fuel, whlle the Petawatt-whlch set a ~ e a k  power- 

T h e  fast-lgn~tor approach starts out much the same as conven- output record In a test firlng last May-provldes the ultrashort 
tlonal laser fuslon, uslng a barrage of lasers to compress a fuel lgnltor pulses. 
pellet. Then, two add~tlonal Intense, short laser pulses are dl- At  about the same tlme, sclentlsts at Osaka's laser mtltute expect 
rected at the core. T h e  first, lastlng about 100 picoseconds (trll- to start experiments wlth a new 100-terawatt ultrashort-pulse laser In 
llonths of a second), blasts a path through the plasma surrounding conjunct~on wlth the mstltute's GEKKO XI1 12-beam laser system. 
the pellet. Then, a second pulse, even shorter and more Intense, Whlle Llvermore's Petawatt has the edge on  peak power, the 
follows that path to the edge of the compressed-fuel core. That  GEKKO XI1 system holds the record for recorded fuel denslt~es, at 
pulse generates hot electrons, whlch lgnlte the fuel. The  bum 600 grams per cublc centimeter. Nelther group will actually ach~eve 
then spreads through the fuel, releasing the fus~on energy. "It's lgnltlon. But they do expect to repl~cate the condlt~ons necessary to 
slmllar to  a gasollne englne, where the fuel 1s compressed and then explore whether the fast-~gn~tor approach warrants further work 
the combust~on reactlon starts from the heatlng ofthe spark plug," If the results are promlslng, a fast-~gn~tor capabll~ty mlght be 
says Yoshlakl Kato, a physlc~st at Osaka Unlverslty's Institute of added to NIF. But sclentlsts are cautlous about claimlng too much 
Laser Englneerlng. too soon. "We're just at the startlng polnt for thls concept," Kato 

In theory, the fast-~gnltor method would requlre far less energy says "It's probably too early to say [whether] fast lgnltor can 
than 1s needed for conventional mert~al-confinement fuslon be- replace the standard approach." -Dennis Normile 

organized a NIF user council, similar to  ones 
used by civilian DOE labs, to  ensure that a 
broad range of disciplines has a say in the 
facility's operation. "We've got to  learn how 
to engage civilian researchers," Campbell 
says. Cooper adds that his stewardship com- 
puter effort, which will be fully operating by 
the end of 1998, will allot at least 20% of its 
capacity for unclassified research. 

But being unclassified isn't enough. Some 
of the work will relate to specific experiments 
and, therefore, be of little interest to  civilian 
researchers. And while Campbell says he  
hopes NIF will at least match the 10% share 
that Nova now devotes to  outside scientists, 
he and other managers say that national secu- 
rity will remain NIF's number-one priority. "I 
don't want anyone to get illusions that this is 
a science sandbox we're trying to sell through 
defense programs," Campbell cautions. 

Another potential sticking point is access 
by foreign-born scientists. While common on  
U.S. campuses, graduate students from coun- 
tries with active nuclear weapons programs, 

including China, India, and Pakistan, are not 
now welcome at  NIF. "What if [a faculty 
member] wants one of his Chinese students to 
have access on  a Sunday morning!" asks one 
lab scientist. "It's a big problem." 

The hippopotamus effect 
In spite of such concerns, even skeptics of the 
stewardship program say Tartar has begun to 
change the lab's cloistered image. Increasing 
numbers of graduate students from Europe 
and Canada are working at the lab, and some 
areas n o  longer require visitors to  carry a 
badge. But the presence of NIF has led some 
Livermore researchers to worry that other 
efforts will be pushed to the sidelines. "NIF 
has the potential to be a hippopotamus in the 
bathtub," complains one official. He notes 
that NIF will offer few opportunities for those 
engaged in biomedical, environmental, and 
chemical-engineering work at the lab. And 
Cochran's organization and a local citizens 
group remain opposed to NIF, seeing it as 
unnecessary or unsafe. 

Even some who would benefit directlv 
from the facility fear its costs may eat up 
money better spent on  science (Science, 24 
May 1996, p. 1092). So far, the money for 
NIF-its construction budget will peak at 
$229 million in 1998-has been added to the 
lab's overall budget. But it's too soon to tell 
whether the lab will have to curtail other 
programs to pay for operations. 

Critics like Cochran say Livermore man- 
agers should be worrying about the long-term 
effects on  the lab if NIF is not a useful tool to 
study nuclear explosions. "Then, you are not 
going to attract a lot of top scientists," he 
says. "And it would be very damaging to the 
inertial-confinement fusion community." But 
top lab officials are confident of NIF's suc- 
cess, and they see few other ways to draw new 
talent like Cooper. Attracting outsiders is 
essential for survival in this new era, thev sav, , , 

and new facilities, they add, are a key ingre- 
dient. Says Tartar: "We don't have to live 
behind a fence anymore." 

-Andrew Lawler 
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