
nonaddictive analgesic," yys Brownstein. "If 
you had the entire family of receptors, and if 
vou could learn which ones of those are reallv 
involved in mediating pain sensation.. .you 
could imagine trying to target [those] with a 
set of drugs very specific for them." 

The cloning of the receptor also holds 
promise for progress on drug dependence. 
"Most biological systems adapt to the con- 
stant presence of a drug," says Evans, and 

after such adaptation, withdrawal is a painful 
process. Indeed, some theories suggest that 
drug addiction is merely the avoidance of 
withdrawal. Researchers have been trying for 
years to discover the changes in cells that 
account for adaptation to opiates-but with 
only limited success. The receptor clone will 
be an important aid in that search, enabling 
reemhers to probe the receptor for chemi- 
cal changes that may alter its behavior. Un- 

derstanding those changes, Evans adds, may 
lead to better means of helping addicts cope 
with withdrawal. 

Clinical payoffs like that will have to wait 
a while. Still, this week's f i n d i i  in canna- 
binoid and opiate research have left d- 
ers in both fields feeling not only optimistic 
about the future, but also in a state that can 
onlv be described as being, well, high. 

-Marcia Biuinaga 
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Last October, though, Hime announced 
to his colleagues that he'd found another 
explanation for the missing energy: The par­
ticles were scattering off an aluminum baffle 
in his apparatus. "If you talked to me a year 
ago I'd say I'm absolutely convinced this has 
to be a neutrino," he says. But after mak­
ing the corrections for this scatter­
ing effect, he says, the suspected 
neutrino "seems to have gone 
away." Simpson, too, has come 
to doubt his original results, 
even though his experiment 
didn't involve a baffle like the 
one that explains Hime's re­
sult. "The scattering doesn't 
explain our results. It 
seems that different fac­
tors conspired to make 
both experiments look 
like a 17-kilovolt neu­
trino," he says. 

But how could all the 
other experiments have 
come up with signs of a new particle, in every 
case with the same mass? "The fact they all 
came out at 17 keV is still giving me night­
mares," says Hime. It's a combination of bad 
luck and the pitfalls of selective perception, 
says University of California, Berkeley, physi­
cist Stuart Freedman, who did some of the 
most decisive negative experiments. Before 
this controversy, it was believed that neutri­
nos had nearly zero mass, so the value you 
would expect to see from such an experiment 
was zero. Then, after the first results suggest­
ing the possibility of a 17,000-electron-volt 
neutrino, he says, there were two acceptable 
results—zero and 17,000. 

Investigators who went for the high value 
have nothing to be ashamed of, says Law­
rence Livermore Laboratory physicist 
Wolfgang Stoeffl, who participated in the 
neutrino hunt. "Everyone did a good job," 
he says. "It is a prime example of how 
tricky it gets at the forefront of phys­
ics. You get fooled so easily." 

Black holes come out of the 
shadows 
For one of the most compel­
ling concepts in physics, black 
holes have spent a long time at 
the edge of reality. There's a ven­
erable case in favor of these con­
centrations of mass, so great that 
they warp space and trap light: 
Albert Einstein recognized them 
as a consequence of his 1915 theory of gen­
eral relativity, and around 1940 Robert 
Oppenheimer first suggested they might be 
spawned in collapsed stars. But it was not 
until 1992 that astronomers were able to 
point up to the sky and say with confidence, 
"There's a black hole." 

True, since the 1970s astronomers have 

had one good candidate object, Cygnus X-l, 
a binary system in our galaxy in which a star 
rotates about an unseen companion. The star's 
velocity made it appear to be under the grip 
of an object weighing a few solar masses and 
dense enough to be a black hole. But that was 

just one isolated object, says 
Harvard astronomer Jeffrey 

McClintock: "It could 
have been the rarest 
thing in the world." And 
if you really wanted to be 
a stickler, you could ar­
gue that the companion 
star was abnormally light, 
which would allow a less 
massive and exotic ob­
ject—a neutron star in­
stead of a black hole—to 
account for the measured 
velocity. 

But just this year as­
tronomers found two new 
binary systems that don't 

seem vulnerable to those doubts. The first 
candidate system, V404 Cygni, was found by 
Philip Charles of the Royal Greenwich Ob­
servatory, and the second, Nova Muscae, by 
Charles Bailyn of Yale and McClintock {Sci­
ence, 26 June). In both cases, the visible star 
is whirling about its unseen companion so 
fast that even if the star is a featherweight, 
the companion has to have the density of a 
black hole to explain the orbit. "If these are 
not black holes they are something even more 
weird," says Bailyn. 

This year also brought sightings of an­
other type of black hole, a million times more 
massive, found in the centers of galaxies. But 
the evidence for these monsters is more cir­
cumstantial, say astronomers. The case is 
much stronger for black holes of just a few 

solar masses right in our own galaxy, says 
McClintock. "These are where we're certain 
to have black holes." 

Planets come and planets go 
For decades astronomers have sought planets 
outside the solar system, and the search 
seemed to have culminated last year when 
astronomers thought they had sighted a planet 
in a most improbable corner of the universe— 
around a radio-emitting dead star known as a 
pulsar. But the quest was far from over. This 
year opened with a second sighting of pulsar 
planets, immediately followed by a retrac­
tion of the first. 

With the demise of the earlier sighting, 
some people assumed the second one would 
follow. And yet, says astronomer Dale Frail 
of National Radio Astronomy Observatory 
in New Mexico, who worked on the discov­
ery with Aleksander Wolszczan of Cornell 
University, "It's holding on just fine." 

In both cases, the putative planets showed 
up as slight perturbations in the normally 
perfect rhythm of radio pulses from the pul­
sar. Some unseen mass or masses, it seemed, 
were tugging the pulsar to and fro. The sig­
nals made the planets easy to detect, but the 
pulsars emitting the 
signals are about the 
last places you'd ex­
pect to find planets. 
Pulsars are the cinders 
left over from supernova ex­
plosions; finding a planet nearby is like find­
ing lost keys under a blast furnace. And while 
the first report had just one planet circling a 
pulsar, Frail and Wolszczan upped the ante to 
two planets around a different pulsar. 

The earlier claim vanished early this year 
when the wobbles in the pulsar rhythm turned 
out to be the result of an improper correction 
for Earth's motion about our sun (Science, 24 
January, p. 405). But the second planet sight­
ing still stands firm, and it has spawned a 
cottage industry of theorizing about planets 
in unlikely places, says Frail, as well as efforts 
to find others. "We have about a dozen differ­
ent models," confirms Johns Hopkins astron­
omer Julian Krolik. 

Why has the pulsar planet caught on while 
other bizarre sightings in astronomy, such as 
quantized red shifts, have gone begging for 
attention? "There's a continuum of confi­
dence" about new results, says Krolik. "It de­
pends partly on the track record of the people 
making the claim, and on how bizarre the 
result is," he says. At least pulsar planets can 
be squared with existing physics, he notes, 
and their signal is clear and easily measured, 
not buried in mountains of noise. Though 
Krolik was fooled once before—he spent time 
speculating about the origin of the original 
planet—he says he's ready to assume the sec­
ond result is right. 

-Faye Flam 
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