Nuclear waste dump doubles as low-radiation site for science

Scientific experiments that require a low-radiation environment
may seem unlikely bedfellows with long-lived transuranic waste
from nuclear weapons, but in the US -

Department of Energy’s Waste Isola- >

tion Pilot Plant near Carlsbad, New

Mexico, the relationship appears to
be mutually beneficial. Some 655
meters down in a salt formation, the
background radiation level is much
lower than at the surface, and the
DOE can point to the sensitive exper-
iments WIPP hosts as evidence that
the controversial waste repository
poses no hazard to the public.

For science, says Norbert Rempe,
WIPP’s liaison for researchers, “the big
advantage we have is the nature of the host rock. Radiologically,
it is extremely quiet. Salt has practically no thorium or uranium,
and the level of potassium is minute” WIPP is host to the
Enriched Xenon Observatory-200, a prototype double beta
decay detector (see the story on page 20); clean-room and other
R&D facilities used since the early 1990s by Los Alamos National
Laboratory scientists; an experiment that is gearing up to hunt
for dark matter; and biology studies that aim to test the hypoth-
esis that cells are affected by ionizing radiation in proportion to
dose, with no lower threshold. Most of the experiments are lo-
cated about a kilometer from the stored nuclear waste. DOE esti-
mates it has put around $500 000 toward science in WIPP since
2002, including creating experimental galleries such as the
one shown at right,
which is now home
to EXO-200; the indi-
vidual experiments
bring their own
funding.

A team of scien-
tists from Boston-
area universities is
setting up a dark-
matter time projec-
tion chamber in
WIPP. The idea is to
look at the recoil
tracks of fluorine nuclei knocked out of the experiment’s carbon
tetrafluoride gas molecules by collisions with dark-matter parti-
cles. “What'’s really different about this experiment,” says MIT’s
Peter Fisher, “is that it does not just measure dark matter that

bumps into a nucleus and leaves some energy but also measures
the direction the dark matter comes from. Because of Earth'’s
rotation and its motion through the
galaxy, the direction of incidence of dark
matter should shift about 96° in 12
hours, he says. “If we measure the wind
from this prediction, it would be deci-
sive proof we had observed dark matter.”

=z The detector’s four view ports (getting
"= a tweak here by MIT postdoc James
¥ . Battat) will be instrumented with CCD

% cameras, which will image a two-
dimensional projection of recoil tracks,
and photomultiplier tubes will go in the
center to measure the tracks’ third
dimension. The experiment is intended
as a proof of principle; the team hopes to later expand the target
volume from 18 liters to 1000 liters.

Geoffrey Smith, a microbiologist at New Mexico State Univer-
sity, Las Cruces, heads up studies on the effects of radiation on
cells. Cell growth is being compared under three different radia-
tion exposures—a reduced level underground at WIPP, a surface
level, and a slightly elevated level. “These are not levels we know
as harmful,” Smith says. “The point is to get data to test the linear
no-threshold hypothesis.” For two types of bacteria, Smith and his
group track cell growth, protein production, and absorbance of
the cell culture media. For the underground tests, Smith says, “the
cells experience unnaturally low radiation levels because they are
grown in a chamber made from 7-inch-thick, pre-World War Il

; g steel, which does not
|™ have radiation fall-
out from atomic
bombs. From the
first round of experi-
ments last summer,
he says, “it looks like
cells may not be
doing as well under-
ground, but it's not
statistically different
from aboveground.”
He plans another
round of experi-
ments this summer. Smith is also involved in other research in
WIPP that doesn’t require low radiation levels, namely, the search
for 250-million-year-old bacteria in saturated-brine inclusions.
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Rao, senior policy analyst at the OSTP.
The form, location, and topics to be ad-
dressed by the centers of excellence
haven't been defined. “We're wide open
on what it might be,” says Fetter, noting
that input gained from the envoys will
help to shape the process. But the cen-
ters’ focus is likely to be on issues rele-
vant to the regions, such as food, agri-
culture, and water, he adds. An OSTP
spokesman says that centers could con-
sist of brick-and-mortar as well as vir-
tual facilities. As for resources, OSTP
staffers say to watch for Obama’s fiscal
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year 2011 budget request, due to be
made public next month.

Rao says that Zewail will visit his
native Egypt, and possibly Jordan and
Lebanon as well, early this month. Al-
berts will go to Indonesia in the latter
part of January. Now editor-in-chief of
Science magazine, he spent a good part
of his 12 years as NAS president work-
ing with national academies in develop-
ing nations. He says that he has offered
to visit Pakistan in the coming months.
“Funding will be a problem, but I've
been told it’s a presidential priority,” Al-

berts says. Zerhouni will travel to his
native Algeria in February, Rao says,
and adds that other details of the Johns
Hopkins Medical School professor’s
trip haven’t been firmed up. Additional
envoys are expected to be named,
though Rao and other officials offered
no details.

Iran a big exception

The US’s scientific outreach to the Mus-
lim world won't be touching Iran, which
is arguably the Muslim state with the
most advanced S&T (see PHYSICS TODAY,

www.physicstoday.org



