
would allow them to screen many people 
rapidly and more rigorously test their find- 
ings in AIDS-KS patients. 

NCI's Gallo says that if a herpesvirus does 
turn out to play a role in causing KS, "it will 
go a long way to further understanding a 
major issue in KS that has been gnawing us 
for a long time." But he adds that he believes 
such a finding will complement rather than 
supplant the work by hi lab and others, in- 
cluding Miles' lab at UCLA, on the role of 
chemical messengers called cytokinesin 
particular, various interleukii, tumor ne- 
crosis factor, and basic fibroblast growth fac- 

tor (bFGF)-in the formation of KS lesions. 
Gallo, Barbara Ensoli, and co-workers think 
HIV's Tat protein may work synergistically 
with the excess levels of bFGF found in HIV- 
infected people to induce KS lesionsand 
they have done experiments in mice that 
support this thesis, detailed in the 20 Octo- 
ber issue of Nature. 

Moore agrees that even if he and his col- 
leagues do isolate a new herpesvirus, it may 
fit in well with hypotheses about cytokines. 
"It could be that this agent doesn't transform 
cells but works through a secondary mecha- 
nism like cytokines," says Moore. Alter- 

natively, Miles suggests that a herpesvirus 
could transform cells, making them suscepti- 
ble to wayward growth from secondary fac- 
tors like cvtokines. 

~ h a t e b e r  the actual mechanism of tumor 
formation is, says Moore, "this virus is prob- 
ably playing a central role." That thesis will 
be intensely scrutinized over the coming 
months. But if it stands up, solid headway 
will have been made toward solving a vexing 
riddle rhat arose more than a decade ago 
when an old tumor began popping up in new 
places, with deadly results. 

-Jon Cohen 

PHYSICS 

Can Sound Drive Fusion in a Bubble? 15 ii 

At Lawrence Livermore National Labora- 
tory, the hded-million-dollar machime 
known as Nova fills a mom the size of a 
gymnasium. Built to study nuclear &on, 
Nova is the most powerful laser in the world. 
Its 10 beams zap a tiny hydrogen-filled pellet 
from all sides and cause the pellet to implode, 
creating tempewres and pressures ap- 
proaching those in a hydrogen bomb. 

Meanwhile, on a benchtop in a nearby 
building sits a second machine, thb one name- 
less. It cost about $2000 and consists of lit& 
more than a flask of water surrounded by 
several sound-generating transducers, Yet 
according to recent calculations, this simple 
device can produce temperatures and pres- 
sures just two or three orders of magnitude 
short of those in Nova. And if things work 
out as Livermore's William Moss hopes, the 
device or one like it may someday rivalNova's 
temperature-pressure combinations. If so, 
such a tabletop tool could someday be used to 
trigger fusion-at least on a very small d e  
in the laboratory. "We don't expect to power 
the Energizer bunny," Moss says. 

He and others, who discussed these calcu- 
lations last month at a meeting of the Acous- 
tical Society of America in Austin, Texas, 
are quick to point out that this scheme has 
nothing to do with an earlier "fusion in a 
flask" notion. Five years ago, cold-fusion ad- 
vocates claimed they could fbe atoms of 
deuterium, or heavy hydrogen, without the 
bother of high temperatures and pfesures. 
There are no such shortcuts here-only a 
clever idea for doing some of the same phys- 
ics Nova does, but on a smaller sa le  and with 
fmesse instead of brute force. Even so, the 
idea faces skepticism from laser fusion ex- 
perts. It's not impossible, says John Nuckolls, 
a former director of Livermore, but he thinks 
it's "highly improbable" that Moss and his 
colleagues can achieve the necessary tem- 
peratures and pressures. 

The scheme stems from a research area far 
removed from fusion: sonoluminescence. For 
several decades, scientists have known that 

passing sound waves through water can" , 
cause myriad tiny air bubbles to fo~.an I I 

and then collapse with a Rash of light, :,: 
but onfy recently have researchers be-' 
gun to get a good idea of what is hap- .i 

pening in the bubbles (Scimx,  14 Oc- 
tober, p. 233). Six p m  ago, Felipe 
Ggitan at the Univemity of Miissippi 
foundthatby~llptuBingthefEe?- , 

quency of the sound waves, he could 
create a single, smbk h M l e  that. ' - srayed in one place and +ed and I 
cmtracted, e m i ~ @ t ,  with ~ n i  d ~ighrt A bubble f~astms, ~n by wnd 
the applked sound. That gave research- waves from transduoers araurid the Rask. 
ers a simple system to analyze in de- 
tail-what Seth Putterman of the University the predictions, but researchers ohink they're 
of Calirnia, Los Angeles, calls "the hydro- in the right ballpark, says Larry Crum ofthe 
gen atom of sonoluminescence." University of Washington. 'When M m  got 

Following up on the discovery, Putter- involved," he adds, "I thought he would 
man and his student Bradley Barber found shoot down the idealized calculations." Not 
that each light flash Iasts less than 50 pico- only did Moss confm the calculations, 
seconds (10-l2 seconds). Another student of Crum says, but "he became excited too." 
Putterman's, Robert fi11er, studied the spec- The excitement stems from both the sci- 
nunr of the flashesto learn that temperatures entific fascination of a simple system that 
inside the bubbles must climb to tens of can create such extreme coditions and the 
t h o d  of degrees or moxe. The most realization that the temperature and pressure 
likely explanatim for these observations in the bubbles need to be increased by a 
seemed to be that the &Ils of the collapsing few& just one or two-ordem of rnag- 
bubble generate an imploding shock wave nitude to fuse deuterium. Tbat may still be a 
that squeezes the gas and briefly pushes the tall order, but M m  has been studying how to 
temperature and pressme sky-high. increase the force of the imploding shock 

1n.the last 2 years, Putterman's co-work- wave by shaping the sound waves. He be- 
ers C. C. Wu and Paul Roberts did calcula- lieves it should be possible to give the shock 
tions supporting thii picture, leading front an extra push by adding a "spike" to the 
Putterman to speculate about producing low- acoustic wave. And Mike Moran, an experi- 
level fusion in the bubbles. More recently, mentalist working with Moss, thinks he has 
Moss attacked the problem with a Cray super- produced sonoluminescence with bubbles 
computer and complex computer codes that containing deuterium instead of normal air. 
had been designed to simulate implosions in The next step, which Moss and co-work- 
bombs. According to his calculations, for ers are already preparing to rake, will be to 
about 10 picoseconds the temperature at the run the experiments and watch fbr neu- 
center of the imploding bubbles peaks at be- trons-the signature of a fusion reaction. 
tween 100,000 and 1 million degrees and the That will be the real test, Putterman notes. 
pressure at 100 million or more times normal No matter what the simulations say about 
atmospheric pressure. what's going on inside the bubbles, he says, 

No one has directly measured conditions the only way to be sure is to see for yourself. 
inside the tiny, pulsating bubbles to confirm -Robert Pool 
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