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Kea. The current lease from the state to
UH expires in 2033. Its renewal has be-
come tangled up in the opposition
swirling around the TMT. It makes sense
to build the TMT—which is slated to see
first light around 2026—only in a place
where it could be used by astronomers
for decades. 

If the lease is not renewed, “it would
be the end of astronomy in Hawaii as we
know it,” says Hasinger. Ige has said a
renewal should be for a shorter time than
the current lease’s 65 years. Looking on
the bright side, astronomers interpret
that statement to mean there will be a
new lease. Simons and others are “work-
ing feverishly” on resolving the conflicts
with telescope opponents in the hope of
facilitating the lease renewal process, he
says. Polls conducted last fall suggest

that 88% of Hawaii residents agree it
should be possible for local culture and
science to coexist.

Still, ongoing improvements to the
existing telescopes on Mauna Kea are
overshadowed by the uncertainties of
the TMT. The role of the 8- and 10- meter
telescopes will change with the advent of
30-meter-scale telescopes. The future of
the TMT “influences decisions about
strategic instruments,” Hasinger says,
“and building an instrument takes 
about 10 years. The uncertainty we have
now is sending a chilling effect to all
 developments.” 

The TMT’s greatest enemy could be
time; opponents have said they will 
stall the project as long as possible. The
April 2018 deadline represents “a date
by which the process for Hawaii and 

for exploring the alternatives” can be 
accomplished, says TMT project man-
ager Sanders, “and for which the delay—
although unwelcome and painful—is
tolerable for the project.” To start con-
struction in 2018 on Mauna Kea, the 
permit would have to be granted by
early next year to align with funding
 cycles of member countries, and Hawaii
“would have to enforce the law to pro-
vide access that is safe and continuous,”
he says. 

“We want to build a telescope and do
the science,” says the University of
Toronto’s Ray Carlberg, one of Canada’s
representatives on the TMT board.
“There are other mountains in the world.
If Hawaii wants us there, they need to
make it possible for us to build on a rea-
sonable time scale.” Toni Feder

Argonne National Laboratory’s launch
of a new business incubator in May
replicates an 18-month-old entity at

Lawrence Berkeley National Laboratory
that has attracted considerable interest
from aspiring clean- energy- technology
entrepreneurs. Argonne’s program,
dubbed Chain Reaction Innovations, and
Lawrence Berkeley’s Cyclotron Road
aim to provide a small number of energy
innovators with access to advanced tools

and mentoring to help mature their tech-
nologies so they can attract early-stage
investors.

Both programs are funded at $3 mil-
lion by the US Department of Energy’s
Office of Energy Efficiency and Renew-
able Energy (EERE), and Argonne is kick-
ing in another $1 million for its program.
Cyclotron Road, which began as a pilot
supported by Lawrence Berkeley, in Feb-
ruary chose its second cohort of nine sci-

entists to work on six projects. They join
the nine scientists and six projects that
got under way in December 2014.

Besides technical assistance, the pro-
grams will help mentees develop busi-
ness plans, create companies, and secure
financing. “What we’re focusing on is tal-
ent development. We’re not funding
R&D per se but supporting innovators,”
says Mark Johnson, who heads EERE’s
advanced manufacturing office. “You

Programs aim to assist scientists in fleshing out their inventions. 

National labs are nurturing clean-energy startups

DAN RILEY AND JARED SCHWEDE (from left), cofounders of Spark
Thermionics, and Lawrence Berkeley National Laboratory researcher
Andreas Schmid stand beside a spin- polarized low- energy electron
microscope that is being used in the development of a thermionic
energy converter.
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can think of it as an entrepreneurial post-
doc experience.”

Innovators from academia usually
have few options to further develop their
technologies, Johnson notes. “They ei-
ther needed to build a lab to be able to
do what they need or [they needed to]
have a prototype and get resources. They
could continue to pursue things just on a
pure science basis, but then can’t move to
translate it to a product.”

Most innovators mistakenly focus on
the science alone and fail to take the time
to discern the needs in the marketplace, he
says. “Some say, ‘I’ll just get a business stu-
dent to work on this,’ and typically that’s
not a successful route because they’re
disconnected from the science.” Having
a set of people who understand both sci-
ence and business is essential, he notes.

The two labs are looking to team with
an organization that could provide more
comprehensive business mentorship
than they can alone. But neither lab
wants to make its partner organization
the sole resource for the mentees; some
may opt for their own advisers on com-
mercial matters, says Suresh Sunder -
rajan, director of Argonne’s technology
development and commercialization
 division. Clean Energy Trust, Energy
Foundry, and Northwestern and Purdue
Universities are examples of  Chicago-
 area mentoring organizations.

Sunderrajan says Chain Reaction In-
novations hopes to attract new PhDs or
postdocs who want to carry on their re-
search interests and who have a technol-
ogy that “has legs.” Unlike in software
development, where little more than a
couple of laptops might be needed,
physical sciences or  energy- related tech-
nologies require “access to  cutting-edge
analytical equipment and an infrastruc-
ture that allows modeling, experiments,
and building prototypes,” he notes.

Ilan Gur, director of Cyclotron Road,
is a former program manager at DOE’s
Advanced Research Projects Agency–
Energy (ARPA–E). He has personal ex-
perience starting up two clean- energy
materials companies using venture cap-
ital. One involved batteries and the other
solar energy technology. In both cases, he
says, the outcome would have been far
better had he had access to a program
like Cyclotron Road. “What I learned
from that experience was that the tech-
nology when we stepped out of the lab
wasn’t in a mature enough place to make

sense to have [venture capital]. And yet
there wasn’t any other option. If there
were only some other place to go so that
you could be smart about the investors
you choose to take money from or not.”

Gur and Sunderrajan say the goal of
the incubators is to “spin-in” technolo-
gies—contrary to the better-known spin-
out route for inventions made at the 
labs. The grantees receive stipends so
they can work on their missions full-
time. Both labs make available a host of
user facilities: high- performance com-
puters, light sources, and nanoscience 
research centers, among others.

Cyclotron Road’s initial cohort has 
so far won $5 million in competitive
grants—including two awards from
ARPA–E, five Small Business Innovation
Research awards, and one from the Cal-
ifornia Energy Commission. One of the
teams has received some private back-
ing, and it’s probable that another one or
two will gain some initial investment be-
fore their stay at the lab ends, says Gur.

A space-age energy castoff
Among Cyclotron Road’s first cohort is
Jared Schwede, who cofounded Spark
Thermionics with fellow Stanford Uni-
versity alumnus Dan Riley to develop
thermionic energy. Heat applied to one of
two dissimilar materials that are sepa-
rated by a vacuum causes electrons to
flow from the hot electrode to the cooler
one. Schwede says the technology has
been largely moribund since the 1960s,
when NASA selected a closely related
technology, thermoelectrics, to power its
deep space missions. Intrinsically the
more efficient of the two, thermionics has
benefited from advances that enable the
mass fabrication of  micron-scale vacuum
gaps on silicon wafers. That development
will improve energy efficiency from the
15% it was in the 1960s to 25% or more, 
he says.

Teamed with researchers from other
institutions, Spark Thermionics was re-
cently awarded a $3.8 million ARPA–E
grant. Schwede says that on completion
of that two-year grant, the company will
be close to marketing a kilowatt-scale
thermionic power plant that will be more
efficient than the diesel systems used in
the developing world and in many off-
grid locations.

“Doing this kind of development
without Cyclotron Road would be very,
very challenging,” Schwede says. “It’s

highly applied and there are a lot of de-
tails about making sure a device works
that are not interesting to publish. So that
becomes much more difficult to do in an
academic environment.”

At Lawrence Berkeley, Andreas
Schmid operates a special-purpose elec-
tron microscope, one of only four or 
five in the world that produce a spin-
 polarized electron beam. The beam
 energy is low enough that the instru-
ment can image the work function of the
candidate materials for use in thermionic
cells, he says. The microscope also is
equipped with metal vapor sources that
provide in situ application of coatings to
be tested for use on the electrodes.

“This machine might as well have
been purpose built for developing
thermionic electricity,” says Schwede.
“We didn’t even know it existed until we
got into the program.” 

Another Cyclotron Road project from
the initial cohort involves developing 
an electrochemical process to convert
carbon dioxide into useful products.
Known as Opus 12, the project received
funding from the Shell GameChanger
program in February for a feasibility
study of its process for using renewable
energy to produce synthesis gas from
CO2. The formation of the syngas, which
is made up of hydrogen, carbon monox-
ide, and sometimes CO2, is a step toward
the manufacture of methanol and other
liquid fuels. Other first- generation proj-
ects at Lawrence Berkeley include wave
energy, conversion of agricultural resi -
dues to chemicals and fuels, and identi-
fication of chemicals for advanced mate-
rials and additive manufacturing.

Among the second cohort of projects
are solid-state and lithium–sulfur batter-
ies, tandem solar cells combining conven-
tional silicon and cadmium–tellurium
technology with perovskite photovoltaics,
and recyclable advanced composites. Gur
says there is no shortage of ideas for clean-
 energy technologies: Within three weeks
of its July 2014 opening, Cyclotron had
received 150 applications. “The message
is, There is nothing like this and this is
exactly what [applicants] have been
searching for,” he says. The interest 
continues unabated: Round two saw 
200 people register for the six slots.

Expansion of the incubators to other
DOE labs is possible, but, according to
DOE’s Johnson, it will occur “at a mea -
sured pace.” David Kramer 


