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Mag662 Unpackaged Analogue  
Three-Axis Magnetic Field Sensor
• Long term stability: <0.4nT over 10 hours

• Noise levels down to <10pTrms/√Hz at 1Hz

Mag-13 Three-Axis  
Magnetic Field Sensors

• Noise levels down to <5pTrms/√Hz at 1Hz

• Measuring ranges of ±60μT or ±100μT

• Bandwidth up to 3kHz

Magnetic Field 
Instrumentation

Helmholtz Coil Systems
• 500mm and 1m diameter coils

• Field generated up to 500μT (at DC) and up 
 to 5kHz (at 100μT) for 500mm coil system

• Power Amplifier and Control Unit available

John Kerry. (See PHYSICS TODAY, August
2014, page 20.)

In traveling among Pacific islands,
Lub chenco says she will identify oppor-
tunities for strengthened scientific inter-
actions “with a handful of developing
countries” yet to be selected. “I intend to
use my position to be a spokesperson for
a healthy ocean and shine a spotlight on
exciting new scientifically based ap-
proaches that can provide food secu-
rity; alleviate poverty; achieve more re-
silient coastal communities; and result
in healthy communities, profitable
businesses, and healthy ocean ecosys-
tems,” she says.

Arun Majumdar’s experience as
founding director of the Advanced Re-
search Projects Agency–Energy was
largely responsible for his December
appointment as an envoy to Poland and
the Baltic states. The four nations, each
bordering on Russia, share concerns
about their energy supplies. Majumdar,
now a Stanford University engineering
professor, visited Poland in late Febru-
ary to listen and learn how he might
help. “It’s the second trip where you can
add value,” he says. 

Margolis credits former MIT presi-
dent and science envoy Susan Hock-
field with helping deepen the S&T rela-
tionship with Turkey. In April 2013 she
helped expedite a range of bilateral col-
laborations in seismology and basic re-
search. Hockfield couldn’t be reached
for this story, but Margolis said that her
experience with the technology com-
mercialization process was of particular
interest to officials at several universi-
ties and at the Scientific and Technolog-
ical Research Council of Turkey.

The vast majority of the bilateral S&T
cooperation agreements the US has in
place with 60 nations do not come with
resources attached. But the agreements
set the terms under which US S&T fund-
ing agencies engage in and fund collab-

orative efforts. “NASA alone has thou-
sands of cooperative agreements. NIH
has thousands. If they had to negotiate
the terms of every agreement, such as
access, data exchange, IP [intellectual
property] rights, scientific instrument
exchange, and taxation, it would be a
cumbersome procedure,” Margolis says.

Improvements suggested
Amadei says the envoys program
should be expanded. “I think it has so
much potential, and we are just looking
at the tip of the iceberg here.”

Alberts, however, finds problems
with the program: “All these things take
time, which is why a one-year appoint-
ment as a science envoy is too short.”
And being assigned to cover as many as
five countries in a year can make an
envoy “pretty meaningless,” he adds.
He attributes his positive experience 
in Indonesia largely to the propitious
stationing of two American Association
for the Advancement of Science fellows
at the USAID mission to Jakarta. Unfor-
tunately, he says, none of the 89 other
USAID missions has an explicit S&T
track in its strategic plan.

A State Department spokesperson
says envoys are now assigned no more
than three countries, and that no
changes are planned for the program.

Even with a single country, one per-
son isn’t enough to cover all the bases,
Alberts notes. Indeed, at the invitation
of the US Embassy, former National
Cancer Institute director Harold Var-
mus joined Alberts during one of his
visits to help launch an ongoing US–
Indonesian  antismoking collaboration.
And Roger Beachy, director of the
World Food Center at the University of
California, Davis, has made multiple
visits to work with Indonesian biotech-
nology companies on genetically mod-
ified organisms.

David Kramer

Adecade ago South Dakota was
“53 out of 53 in terms of NSF dol-
lars” among US states and terri-

tories, says Mike Rounds, the former
governor who in January was sworn in
to the US Senate (R-SD). “If you are not
a leader in research and technology, you
have missed the boat,” he says. That

conviction is what drove the state’s
dogged support for turning the defunct
Homestake Gold Mine in Lead into an
underground laboratory. Now come
the payoffs, including the lab itself, the
state’s 23 new PhD programs in science
and engineering, and a $5 million visi-
tors’ center slated to open in June.

South Dakota begins to reap
 benefits of underground lab
The boon to the state’s education and economy will be amplified if
the Long-Baseline Neutrino Facility is realized.



Thanks to $120 million in state and
private money, plus $15 million a year
in operations funding from the US De-
partment of Energy, the Sanford Under-
ground Research Facility (SURF) is
shaping into an attractive site for exper-
iments that require shielding from cos-
mic rays (see PHYSICS TODAY, February
2013, page 19). So far it is host to the
LUX dark-matter observatory, which is
in the midst of a 300-day run, and the
Majorana Demonstrator, which is look-
ing for neutrinoless double-beta decay.
CASPAR, a 1-MV, 3-m-long accelerator
for studying stellar nuclear reactions,
will move in this fall. And Black Hills
State University (BHSU)—about 30 km
northwest of SURF—is setting up a 
user facility that will offer both back-
ground counters to test components for

underground experiments and micro-
scopes for biology and geology studies.

Big time
These days the area is abuzz with the
prospect of the Long-Baseline Neutrino
Facility (LBNF) coming to the under-
ground lab. A time- projection chamber,
1480 m deep and filled with 40 kilotons
of liquid argon, would look for oscilla-
tions in neutrinos originating 1300 km
away at Fermilab in Illinois. The project
was strongly endorsed last year by the
US high- energy physics community
(see PHYSICS TODAY, July 2014, page 18).
Since then, the collaboration has grown
to more than 140 institutes in 23 coun-
tries and has “agreed that the first
phase—with 10 kt—would start up in
2021,” says Fermilab director Nigel

Lockyer. “If you work backwards, we’d
better start digging the hole in 2017. It’s
a very aggressive schedule.”

The  billion- dollar project doesn’t 
yet have a green light but President
Obama’s fiscal year 2016 budget request
includes $20 million for it (see the story
on page 25). “It is a small but good start
and is symbolically important,” says
Lockyer. “And DOE has agreed to go
through the decisions quickly.” For its
part, SURF management is rehabili -
tating a second mine shaft. Fixing the
shaft is for safety and accessibility, 
says Rounds. And as for the LBNF’s not
yet having been approved, he says,
“Which comes first, the chicken or the
egg? If we have a facility that is ready,
it will make approval of the LBNF a
higher probability.”

The LBNF detector will generate an
estimated $300 million in construction
spending in the state, says Constance
Walter, the lab’s communications direc-
tor. The local economic impact of SURF
up through 2014 totaled $135 million,
she says. And the lab has led to the cre-
ation of 163 jobs in the state.

Besides the immediate economic
benefits, the LBNF would bring more
visibility to science. “Young people
would get to rub shoulders with top sci-
entists,” says Rounds. “They would see
that they don’t necessarily have to leave
our state permanently to have a career
in science.” 

“A major catalyst”
Among the aboveground  shoulder-
 rubbing and science growth that SURF
has already spurred are expanded college
and university physics departments and
outreach programs for K–12 school-
children. For example, in the past two
years the nearby South Dakota School of
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Summer students with  Davis– Bahcall scholarships spend five weeks studying
 accelerator and underground physics. Here the 2013 cohort is at the Sanford Under-
ground Research Facility; they also visited Fermilab and Argonne National Laboratory
in Illinois and Gran Sasso National Laboratory in Italy.
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Mines has doubled its physics faculty
with the hiring of six new physicists; sev-
eral of them recently won a three-year,
$1.1 million grant from DOE for neu-
trino and dark-matter research. Together
with the University of South Dakota, the
School of Mines launched the state’s first
physics PhD program in the fall of 2013.
Richard Schnee, who moved to the
School of Mines last August from Syra-
cuse University, says he’s had “more in-
quiries from prospective graduate stu-
dents about joining my group than I had
received in total over the previous five
years.” So far, 19 students are enrolled in
South Dakota’s physics PhD program;
the plan is to grow to 48. 

From 2010 to 2014, the number of
bachelor’s recipients in the state across
all science, technology, engineering,
and math (STEM) fields grew from 1376
to 1693 (in physics those numbers went
from 7 to 25); total college enrollment
hovered around 36 450. “It would be
hard to refute that SURF has served as
a major catalyst for our advancements
in STEM in recent years,” says Nathan
Lukkes, assistant vice president for re-
search and economic development at
the state’s Board of Regents.

Each summer, with a combination of
state, federal, and private money, SURF
hosts more than a dozen fresh high
school graduates and college students

who are from or study in South Dakota.
The facility’s internships and Davis–
Bahcall scholarships (see photo on pre-
vious page) are oversubscribed by a fac-
tor of 5 to 10 and application numbers
are increasing every year, says Walter.

Cabot-Ann Christofferson, a chem-
istry instructor at the School of Mines,
is the DOE liaison for the Majorana
Demonstrator and oversees the clean-
room infrastructure at SURF for prepar-
ing extremely pure copper. But when
she finished her graduate studies in ma-
terials science and engineering at the
School of Mines, she “struggled with
how to stay in the state. For science and
engineering, there was not a lot of sup-
port. The lab is a new avenue,” she says. 

“SURF has changed the research cul-
ture in the state. It provides opportuni-
ties for students, and it will increase 
the job opportunities in our state,” says
Dongming Mei of the University of
South Dakota. A couple of spin-off com-
panies in areas relevant to underground
research are “close to being launched,”
he says. Brianna Mount, a researcher at
Black Hills State University and the prin-
cipal investigator for the university’s fa-
cility in the underground lab, notes that
because of SURF, “people in places like
Rapid City and Spearfish know the
words ‘neutrino’ and ‘dark matter.’ ”

Toni Feder ■
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� Points of View
High school physics teacher Anthony Rennekamp 
recounts how he and his students attempted to  
re-create a famous 18th-century experiment: Henry
Cavendish’s measurement of the gravitational constant.

� Singularities
Some of the questions that careers consultant Alaina Levine received during a
 recent webinar form the basis of her article about how to get the most out of job
interviews.

� The Dayside
In his blog, PHYSICS TODAY’s online editor
Charles Day writes about possible uses of
 mobile phones in scholarly publishing, three
investigations that epitomize biophysical
 research, and a novelist’s unusual choice of 
a physicist as a main character.

� Down to Earth
Black soot that falls on snowy ground in Tibet
has a local warming effect whose magnitude
may exceed that of climate change, explains
Korey Carter of the George Washington
 University.


