
to contain at least one binan, pulsar: d~scov- 
ercd in 1974 by Princeton's Joseph Taylor, 
it consists of nvo 10-kilometer balls of dense 
nuclear matter-neutron stars-\vhirling 
around each other in a close circular orbit. 
This system is almost certainly a pou7erful 
emitter of v e n  lo\v frequency gravity waves, 
says Thorne. No one has detected the radia- 
tion directly, of course. But the neutron 
stars are clearly losing orbital energ?., dralv- 
i ~ i g  gradually closer together. And after 16 
years of monitoring, Taylor still finds that 
the rate at which they lose energy is precisely 
the rate at ~vhich Einstein's t h e o n  says they 
should-assuming that all the energy is go- 
ing into gravitational radiation. 

"If you follo\v this system for a fen- 
hundred ~~ii l l ion years," says Thorne, "the 
neutron stars \vould eventually spiral to- 
gether and merge in a violent, dynamical 
~vay." Co~lceivably, he says, they could even 
coalesce into a black hole. In any case, 
during tlie last fc\v minutes of this death 
spiral the frequency of the gravitational r'idia- 
tion wodd get high enough for LIGO to 
detect it above the background seis~llic noise. 

N(nv obviously, says Thorne, 100 rnillion 
years is too long to wait for a signal. But 
binary pulsars are thought to be reasonably 
conmlon objects on a cosrnic scale. So if 
LIGO achieves the sensitivity that he and his 
colleagues hope, says Thorne, then its range 
n-ould encompass so many galaxies that it 
would see several such death spirals per year. 

Each time this happened, he says, the 
target masses at the end of LIGO's arms 
n-ould first begin to undergo a sinusoidal 
motion, which ~vould rapidly increase in 
mlplitude and frequency as the neutron 
stars dreu, imvard. Then, at the instant of 
the merger itself, the masses u,ould be tossed 
about by a violent outburst that nobody 
kno~vs ho\v to calculate. And finally, in the 
aftermath, they \vould undergo a fading 
sinusoid as everything on the newly merged 
pulsar or black hole settled d o ~ v n .  The re- 
sulting signal profile \vould be a treasure 
trove for the theorists, says Thorne. It  
~vould tell them a great deal about the 
structure and behavior of nuclear matter in 
estrernis. And it \vould likelvise tell them 
about the behavior of gravity ~vhe11 space 
and time are being v e n  drastically cun.ed- 
a much more stringent test of Einstein's 
theon  than of gravih Lvaves thcmsclves. 

Mea~\vhile, says Thornc, LIGO should 
also be seeing other sources. Supernovas, for 
es,mlple: if these cataclysmic esplosio~ls gen- 
erate gravity \va\.es as strongly some theo- 
rists think, then LIGO could detect about a 
dozen of them per year. O r  ultramassive 
hl'ick holes: thcsc enormous, billion-solar- 
mass objects seem to lie at the core of even 
quasar, generating tlie quasar's fierce lumi- 

nosity by gulping down huge quantities of 
stars 'ind gas. Even many ~iormal gal~xies 
(includi~lg ours) are thought to  harbor mil- 
lion-solar-mass black holes. Whatever colli- 
sions and mergers produced these behe- 
moths, says Thorne, some of them likely 
produced such strong gravin waves that 
LIGO could see them an!?vhere in the ob- 
send& universe. These events could come 
as frequently as once per year. 

A t ~ d  then there's Cl'eiss' personal favorite: 
the Big B'ing. According to some scenarios 
for what happened in the \ e n  early uni- 
verse, he explains, there should be residual 
gravitational radiation that LIGO could de- 
tect. If so, it ~vould provide clues as to ~vha t  
went on during the first 10-43seco~ids after 
the Big Bang-the so-called Planck era, 
which many physicists believe can only be 
described by the unknown laws of quantum 
gravin. "It's v e n  speculative," he acimits, 
"but rli'lr', the experiment I Lvant to  get to." 

Speculative or othcnvise, the potentid 
scientific payoffs from LIGO were sound 
enough to \\,in it strong support ~vithin the 
NSF hierarchy, up to and including outgo- 
ing director Eric Bloch. The LIGO group 
subnlittcd its conceptual design to NSF in 
December 1989. The foundation according- 
ly listed LI(;O as a nexv start in its fiscal year 
1991 budget request, asking Congress for 
S47 million as a d o ~ v n  payment on a 4-year 
co~lstructio~i program. 

And Congress, acting predictably enough 
in an era of high-anxien deficits, balked. 
The question was not one of science so 

much as priorities: Holv can \xre justifi. 
giving so much money to one experiment: 

\'ogt, ~ v h o  has spent quite a bit of time 
lately arguing LIGO's case on Capitol Hill, 
replies that that is a question only the politi- 
cal s!.stem itself can 'inslver. "It's not up to 
me to decide !\.hat the coiultn's priorities 
are," he says. "It's only up to me to offer the 
countnr beautihl choices." 

That said, ho\x.ever, he takes strong escep- 
tion to calling LIGO "one experinlent." 
"That's like caliing the Palomar telescope a 
single expcrime~lt," he says. "I'm building an 
astrophysical obsenaton,. and it's going to 
operate in a1 obsena ton  mode for 50 
years." 111 particular, LIGO has been de- 
signed ~vi th  room in the vacuum rubes for 
multiple laser beams, so that several groups 
of esperime~lters can be testing out new 
optical systems a i d  ne\v detector technology 
at the same time that others are taking data. 

"'The facility may be Big Science," agrees 
it'eiss, "but I envision the ~vork  itself to  still 
be in the style of srllall science, \vith four to 
six people in a group." 

It remains to be seen whether such argu- 
ments will c a r n  the day. If the Senate okays 
the money this autumn, the House may be 
persuaded to go  along in conference com- 
mittee, in \~.hich case LIGO could start 
co~istructio~i alrnost immediately. If not, 
then the project will be delayed for at least 
another budget cycle while the LIGO team 
waits and waits, refining their techno lo^ 
even further on  the lab bench. 

M. MITCHELL WALDROP 

Merck-Du Pont Venture: 
Prescription for Success? 
T t v o  c o y o r a t e  giants  vecently firrrzed a i o i ~ z t  verltlrre that tnay  set 
trends-f ir  years to come i n  theL world yfpllavtnacelltica! reseavch 

;\FTER  ALL STREET CLOSED for trading 
0x1 25 July, the nation's leading drug compa- 
ny sent out a press release containing a 
bombshell. Merck & Company, die an- 
nouncement said, was teaming up with 
chernical giant Du Poxit to  form a joint 
venture: a new pharmaceutical firm. hl- 
though the S5 1 -billio~i America11 drug in- 
dust]? has gotten used to mergers and liai- 
sons, this \\.as a surprise-both because of 
the size and success of the compaiies in- 
volved md the innovative nature of the 
venture, ~vhich leaves the parent companies' 
operations separate. 

The nest morning pli~rmaceuticals a m -  

lysts mumbled ol.er t h e ~ r  copies of the I ~ ; I / /  
Sir~er  Jora.r~al as they puzzled out the deal, 
which obsenrrs say could become a trend- 
setter. The analysts u~lderstood the tough 
eco~ioniic environment that prompted the 
venture. But they ~vondered \vhat was in it 
for the partners-particularly IMerck, \vhich 
has been far more successfill 1x1 pharmaceuti- 
cals than D u  Pont has. 

The stated reason for the joint venture 
was that the companies are pooling their 
resources to offset the high cost of bringing 
a drug from the lab bench to the pharmacy 
shelf. That process t k e s  a decade and $230 
million on average-and that cost is being 
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steadily driven up by new regulations and 
legal costs, among other factors. As costs 
rise, drug companies find it difficult to make 
the profits shareholders have become accus- 
tomed to, which are based on annual sales 
increases of 10 to 20%. 'The reasons com- 
panies are banding together is that it's 
tough, and getting tougher," says Robert 
Taber, director of pharmaceutical and bio- 
technology research at Du Pont. 

One strategy for recouping R&D invest- 
ments is selling drugs in as many countries 
as possible-particularly in Europe and Ja- 
pan. But changes in the European commu- 
nitv in 1992 will make it easier for European 

owned 50-50, will include Du Pont's entire 
research staff of 1500, who will continue 
working in Du Pont buildings in Wilrning- 
ton, Delaware. 

Merck's contribution will consist mostly 
of money and expertise. Merck will add 
some $100 million, analysts say (Merck 
won't release the figure). Du Pont vice 
president Joseph A. Mollica will be chief 
executive officer, but he will be guided by a 
six-member board, composed half of Merck 
management, and a research advisory board 
that includes key Merck scientists, such as 
Edward Scolnick, president of Merck's 
Sharp & Dohme Research Laboratory. 

novel compound blocks the receptor, desig- 
nated A 11, on blood vessels before a peptide 
called angiotensin can dock there and con- 
strict the blood cell, which forces the pres- 
sure to go up inside. The drug is already in 
clinical trials. 

"That proved they're a very, very capable 
and important research group," says Vage- 
10s. And when he took a closer look, he 
found that Du Pont's research pipeline car- 
ries a dozen other drugs that look promising 
but have yet to be tested. Those drugs give 
Merck more diversity in its drug candidates, 
increasing its chances for producing some 
big winners in the next decade. 

If the prospects for both companies seem 
bright, the future for the researchers in- 
volved-and for corporate research direc- 
tions-is less clear. There won't be any 
research jobs created by the deal, at least at 
first. And at Merck, there probably won't be 
much impact at all, Scolnick says, because 
Merck research will remain separate from 
the new venture. 

At Du Pont, researchers are resigning 
from the parent company (probably with 
severance pay) and joining the new venture, 
which will have a bigger research budget 
than Du Pont's pharmaceutical division 
would have had on its own: beginning with 
$230 million in 1991 and ratcheting up to 
more than $400 million in 1995. 

As far as research directions at the new 
company, Scolnick says, "Initially, the em- 
phasis at the joint venture should be on 
what they're strong inyy-drugs aimed at 
diseases of the cardiovascular and central 
nervous systems. Two particularly promis- 
ing drugs now in clinical trials include DUP 
785, an antimetabolite that could be impor- 
tant in treating as many as ten different 
cancers, and DUP 996, a central nervous 
system drug that seems to enhance release of 
acetylcholine, which could be important in 
treating Alzheimer's disease. Says Taber: 
'We have a compound in the pipeline in 
each of the major therapeutic areas in 
which we've done research, and that in- 
dudes the inflammatory disease area, the 
central nervous system, infectious disease, 
and cancer." 

Promising as they are, though, the new 
drugs will be entering a field packed with 
products from other companies, some newly 
beefed up by mergers and other liaisons. 
Still, if the Merck-Du Pont arrangement 
prospers, it could set a trend. 'These kind of 
business deals tend to have a faddish struc- 
ture," says Mary Ellen McCarthy, U.S. phar- 
maceutical analyst for Shearson-Lehman 
Brothers. 'We went through a merger peri- 
od, now maybe we'll go through a joint 
venture period." 

ANN GIBBONS 

development," says 
Paul Brooke, manag- 
ing director at Mor- 

Furthermore, the 
Du Pont sales force of 
500 is too small to be 
an effective intema- 
tional player. Hence, 
for Du Pont to be- 
come a major compet- 
itor, it would have to 
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companies to compete there without lower- 
ing the barriers for U.S. companies. And at 
the same time, Japanese pharmaceutical 
companies are gearing up to sell products in 
the United States and Europe. So U.S. drug 
companies are trying to get a firmer foot- 
hold overseas now. 

"Everyone is looking to see if they can 
expand for economic reasons," says P. Roy 
Vagelos, a physician who is chief executive 
officer at Merck. "Once a product is identi- 
fied and developed, you're much better off if 
you can launch it all over the world." And 
therefore, Vagelos adds, a critical part of the 
joint venture "is to build a global company 
that will be a major player in Europe and the 
rest of the world." 

In aiming for that goal Merck and Du 
Pont rejected familiar formulas, such as a 
merger (the route recently taken by Bristol- 
Myers and Squibb) or a liaison with a hot 
new biotech company (Hohann-La 
Roche's move in buying into Genentech). 
Instead, they arrived at an innovative agree- 
ment. Under its terms, on 1 January Du 
Pont's pharmaceutical division will become 
a new company called Du Pont Merck Phar- 
maceuticals Company. The company, 

pharmaceuticals division and build an inter- 
national sales force, moves that may not be a 
priority for a firm whose main thrust is 
chemicals, not drugs. "In some sense, you 
can argue that the joint venture provides a 
graceful exit from the drug industry for Du 
Pont," says Brooke. 

Merck, on the other hand, is one of the 
top pharmaceutical companies in the world, 
with many profitable drugs and a worldwide 
sales team of 7000. So it hasn't been quite as 
easy for analysts to see the benefits for that 
company. One theory is that Merck is also 
feeling the pressure to grow as competitors 
enter into mergers and some biotech firms 
enter the economic big leagues. What's 
more, patents on many of Merck's biggest 
money-makers expire by 2000, leaving them 
vulnerable to competition from generics. 

So Vagelos took a look at Du Pont, and 
he liked what he saw: Development there 
may not have been a roaring success, but 
research has been right on the money. For 
example, Du Pont's research group scored a 
major success recently when it beat out 
several other companies, including Merck, 
in the discovery of a new drug for high 
blood pressure called angiotensin 11. This 




