The Goonhilly Earth Station in Cornwall, UK is being converted to a multiuse
site’for spacecraft tracking and radio astronomy.

ferometer is what really has radio
astronomers excited. With Goonbhilly,
e-MERLIN's baseline would grow from
about 217 km to 400 km, doubling the
interferometer’s resolution. Because of
its location, Goonhilly would also im-
prove the resolution looking south.

An extended e-MERLIN could
study star and galaxy formation, black
holes, protoplanetary disks, and, with
gravitational lensing, dark matter
located between Earth and distant
radio sources. The interferometer
would have similar resolution to the
Atacama Large Millimeter Array
(ALMA) in Chile, says the University
of Leeds’s Melvin Hoare, who heads

the Consortium of Universities for
Goonhilly Astronomy. “ALMA can look
at cold molecular gases, e-MERLIN
is good at looking at ionized gas, so
you can get links between molecular
and ionized gases.” Such “frontline
science” opened up by linking to
e-MERLIN “is the real beauty of the
[Goonhilly] telescopes,” he says.

The four consortium members signed
on to the project in May and have put in
cash and in-kind contributions toward
their aim of £500 000 ($800 000). That
will cover the cost of outfitting at least
one 30-meter telescope. They are still
seeking roughly £1 million to link Goon-
hilly to e-MERLIN. Toni Feder

Obama’s R&D plan seeks a
renaissance in US manufacturing

Robotics, new materials, and improved energy efficiency are
among the elements of a multiagency effort. But lawmakers bent
on cutting spending will have to okay the new funding.

President Obama’s program to as-
sist US industries in developing ad-
vanced manufacturing technologies
would devote as much as $500 million
annually to R&D projects at NIST, the
Department of Energy, the National In-
stitutes of Health, and the Defense Ad-
vanced Research Projects Agency
(DARPA).

In announcing the Advanced Manu-
facturing Partnership during a speech at
Carnegie Mellon University (CMU) on
24 June, Obama closely adhered to the
recommendations of the President’s
Council of Advisors on Science and
Technology (PCAST), which called for a
cooperative R&D program among gov-
ernment, industry, and academia to ad-
dress the most pressing technological
challenges that are common to US man-
ufacturers. Elements of the partnership
program include a $100 million Materi-
als Genome Initiative aimed at cutting in
half the time and cost required to iden-
tify and mass produce new materials for

www.physicstoday.org

specific applications, a $70 million Na-
tional Robotics Initiative to develop ro-
bots capable of working safely alongside
humans, and up to $120 million over
several years for the development of
more energy-efficient manufacturing
processes and materials.

“We’ve launched an all-hands-on-
deck effort between our brightest aca-
demic minds, some of our boldest busi-
ness leaders, and our most dedicated
public servants from science and tech-
nology agencies, all with one big goal,
and that is a renaissance of American
manufacturing,” Obama said. Initial
participants include 6 universities and
12 manufacturers from various indus-
tries. Ron Bloom, assistant to the presi-
dent for manufacturing policy, stressed
that the collaboration remains open to
other institutions and companies.

Advanced materials manufacturing
processes will enable the development
of new materials to improve the per-
formance of electric-vehicle batteries,

August 2011 Physics Today 27

SANOr NVI

Cryogen-FREE

Dilution Refrigerator
Systems

+ SINGLE SOURCE supplier for fully
integrated superconducting
magnet options:

< Up to 14T solenoids
< Multi-axis vector solutions

¢ Ultra Low vibration. No direct
connection between the cryocooler
and dilution stages

¢ Fast cooldown (typical 16 hours
without superconducting magnet)

Flexible top access port designs
to meet your requirements.

Availability up to 400 yW @ 100mK
and base temperatures to <10mK

E%E
DI~
WWW.CWOCOnCept.COm

www.cryomagnetics.com
contact@cryoconcept.com

)
CRYOCONCEPT

Use your smartphone to scan
the code and visit our website




and manufacturing advances will spur
the development of organic replace-
ments for petroleum products, Bloom
said in a conference call with reporters.
“If we can lead in these technologies,
we can provide broad applications for
manufacturers throughout America to
take advantage of them.”

Bloom said the $500 million includes
existing R&D programs and new fund-
ing proposed in the president’s budget
request for fiscal year 2012, currently
pending before Congress. But any pro-
posal to expand funding faces an uphill
congressional battle, given lawmakers’
preoccupation with reducing federal
spending.

Molecular engineering

In conjunction with Obama’s statement,
DOE announced a new call for grant
proposals from industry and academia
for R&D on energy-efficient manufac-
turing. The materials genome program
will strive to construct new materials
molecule by molecule. Eric Lander, a
Harvard University biologist and
cochair of PCAST, said that although
the materials genome label wasn't his
idea, it is an apt metaphor, given the
human genome project’s directive that
all the information generated be made
freely available.

Former Google chairman Eric
Schmidt, also a PCAST member, said
that for many industries, including his
own, manufacturing technology is con-
stantly evolving. For that reason, it is
becoming more important that R&D
facilities be collocated with manu-
facturing plants. “Manufacturing and
innovation are intimately connected,”
echoed Lander. Shirley Jackson, a
PCAST member and president of
Rensselaer Polytechnic Institute, said
the manufacturing initiative will ad-
dress only those areas in which “identi-
fiable market failures” have occurred;
she said the advisers took care to ensure
that their recommendations did not
represent favoritism toward any
particular segment of the economy.
In its report, PCAST also urged cre-
ation of shared facilities and infrastruc-
ture to enable small and mid-sized
manufacturers to develop improved
processes for their own factories.

Under Obama’s partnership plan,
NSF will spend $50 million per year as
leader of a four-agency National Robot-
ics Initiative to develop robots that work
beside or with humans to perform
mundane, dangerous, or precise tasks.
NASA, NIH, and the Department
of Agriculture will collectively add
$20 million to the robotics effort.
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President Obama shares the stage with a robot as he announces his Advanced Man-
ufacturing Partnership plan during a visit to Carnegie Mellon University on 24 June.

With its entire annual budget at
$3 billion, DARPA plans to spend more
than $1 billion over five years on devel-
oping innovative manufacturing tech-
nologies for defense industries. During
Obama’s visit to CMU, DARPA showed
off an “experimental crowd-derived
combat support vehicle” as an example
of a collaboration in innovative manu-
facturing. Small businesses, universi-
ties, and the public had been invited to
submit their ideas for a vehicle to be
used in combat resupply and medical
evacuation missions. The winning de-
sign, chosen from the more than 160
credible proposals received, was built
in less than 14 weeks by Local Motors.

Also as part of the initiative, Procter
& Gamble (P&G) will donate high-
performance computing software that it
developed several years ago in collabo-
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ration with Los Alamos National Labo-
ratory. The household-products giant
used the fluid dynamics code to im-
prove the manufacturing of diapers and
saved itself $500 million in the process,
Obama said. The code is being made
freely available to small and medium-
sized companies that are suppliers to
P&G and to three other large original-
equipment manufacturers through a
recently formed consortium organized
by the nonprofit Council on Competi-
tiveness (see PHYSICS TODAY, July 2011,
page 27). P&G, Obama said, “[has] got
thousands of suppliers, and they’re
thinking to themselves, if we can apply
this simulation technology to our
smaller suppliers they're going to be able
to make their products cheaper and bet-
ter, then that, in turn, is going to save us
even more money.”  David Kramer H
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