explodes in a bunker containing bio-
logical or chemical weapons, it would
generate temperatures exceeding
1000°C and neutralize the agents.
But independent research on nuclear
bunker busters suggests otherwise.
“They are not reliably effective in
that use,” says May. Robert Nelson, a
theoretical physicist at Princeton
University who works in technical
arms control and nonproliferation,
says that highly radioactive fallout
would be spread over several kilome-
ters by irradiated dirt and debris
thrown up from the underground ex-
plosion or that a near miss might
spread the very chemical or biological
weapons meant for destruction. Al-
though the RNEP has been discussed
since the early 1990s, Congress only
recently approved legislation. Presi-
dent Bush signed that bill into law on
20 February.

Workforce issues

Of the $21 million allotted in the pro-
posed 2004 budget for research on
new nuclear weapons, $15 million will
go to the RNEP. The rest of the allott-
ment, according to the budget request,
will help revitalize an essential “nu-
clear weapons advanced concepts ef-
fort” that is required in order to “train
the next generation of nuclear weapons
scientists and engineers.” The funds
will also “restore a nuclear weapons en-
terprise able to respond rapidly and de-
cisively to changes in the international
security environment or unforeseen
technical problems in the stockpile.”

Levi doesn’t buy it. “The argument
relating weapons development to lab
employment changes so often it’s hard
to take seriously,” he says. He points
out that officials from the national
laboratories stress retaining skilled
employees, rather than recruiting
new ones.

In his testimony at a 6 March
House Armed Services Committee
hearing, Everet Beckner, deputy ad-
ministrator of defense programs with
the National Nuclear Security Ad-
ministration, stated that it is not nec-
essary to end the Spratt—Furse provi-
sion this year “in order for us to
conduct the program that we have
outlined in fiscal year ’04,” but it
would be prudent to do so eventually.
Beckner reminded the committee
that, even if the ban were lifted, Con-
gress would still have to approve the
production and deployment of any
weapon developed from the research
efforts. He added that RNEP research
might expand beyond theoretical de-
sign work and may include a combi-
nation of component and subassembly
tests and simulations that would lead
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to an integral flight or laboratory test
or to “a subsequent decision to pro-
ceed with further development activ-
ities.” The RNEP research is sched-
uled to be completed by 2006.

“This new [budget] legislation
does not, as I read it, mandate or urge
development or production of a new
low-yield nuclear weapon,” says Gar-
win. “But it is highly probable that it
will be so interpreted by supporters of
such work.” Paul Guinnessy

Three Millimeter
Arrays Converge in
Inyo Mountains

fter announcing in 2000 that two

California telescope arrays would
be united at a fresh site in the state’s
Inyo mountains, the project’s univer-
sity partners finally have the formal
agreement and most of the money to
go ahead with the merger (see
PHYSICcS ToDAY, January 2001, page
27). But before the Combined Array
for Research in Millimeter-wave As-
tronomy is formed, a piggyback array
of smaller telescopes will begin using
the Sunyaev-Zel’dovich effect (SZE) to
survey galaxy clusters.

Located at CARMA’s center, the sub-
group of telescopes that make up the
Sunyaev-Zel'dovich Array (SZA) will
use the SZE to spot galaxy clusters by
the distortions they cause in the cosmic
microwave background. “Most of the
scattering is from the intracluster
medium—the soup between the galax-
ies,” says the University of Chicago’s
John Carlstrom, SZA project leader. “It
turns out [that the SZE] has this amaz-
ing property, that how well you can
measure the effect is independent of
how far away the cluster of galaxies is.”
In combination with x-ray and optical
data, he adds, “you can solve for dis-
tances to galaxy clusters. And if you get
the distance, you can get the Hubble
constant. You can put together a history
of cluster formation.” The SZE was pos-
tulated more than 30 years ago and has
been observed. The trouble, says Carl-
strom, is that data collection is very
slow. Starting with the new survey, he
predicts that “the SZE will become
mainstream.”

After a year or two of dedicated
cluster searching, the SZA’s eight 3.5-
meter telescopes are expected to be
linked to the main CARMA—nine 6.1-
meter telescopes from the Berkeley
Illinois Maryland Association (BIMA)
array, which will be moved from Hat
Creek in northern California, and six
10.4-meter telescopes from Caltech’s

nearby Owens Valley Millimeter
Array. Spread out over four square
kilometers, CARMA will have a flexi-
ble configuration and observe mostly
at wavelengths of 1.3 mm and 3 mm;
with the SZA, it would gain sensitiv-
ity in the 8-11 mm range.

CARMA “will be a nonhomogeneous
array, so we will be able to do studies
of wide fields of view at high resolution.
For example, we can learn about the
origin of galaxies, stars, and planets,
and look at comets, which tell us about
the origins of material in the Solar Sys-
tem,” says Anneila Sargent, director of
the Owens Valley Radio Observatory.
CARMA will be at an altitude of
roughly 2400 meters, more than twice
that of either BIMA or the OVRO
array, and it will have an angular res-
olution of about 0.2 arcseconds and be
sensitive to temperature differences of
a fraction of a kelvin—better than its
parent arrays. The same sorts of prob-
lems will be tackled very efficiently by
the larger Atacama Large Millimeter
Array under construction in Chile,
Sargent adds. “But we will have five
years before ALMA comes on line, and
CARMA will observe the northern
skies. This university-based array will
be the place to train scientists and
technicians and build equipment.”

Caltech and the BIMA group—the
University of California, Berkeley; the
University of Illinois at Urbana-Cham-
paign; and the University of Maryland,
College Park—have pledged $10 mil-
lion to CARMA; NSF has contributed
$2 million and the project still needs
about $3 million. If the environmental
impact studies currently under way go
well, the SZA, an independent project
priced at $7-8 million, will start col-
lecting data next spring, and CARMA
could be fully operational in mid 2005.

Toni Feder

Bahcall Awarded

Dan David Prize

ohn Bahcall has won $1 million. A

theorist at the Institute for Ad-
vanced Study in Princeton, New Jer-
sey, Bahcall is being honored with a
Dan David prize for his wide-ranging
contributions to astrophysics, from
the interpretation of quasar absorp-
tion lines, to the first detection of a
neutron star companion, to his calcu-
lations on solar neutrinos, which pre-
dicted a flux roughly three times
greater than that observed on Earth.
The shortfall in solar neutrinos is now
thought to be caused by neutrino os-
cillations (see PHYSICS TODAY, De-
cember 2002, page 16).

“This prize is really a recognition of
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