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Creating a Clean Energy Future

* Relies on fundamental scientific research to illuminate areas

for innovation
 The Department of Energy funds scientific research through
its 10 national laboratories and dozens of user facilities




Neutrino Science at Fermilab
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Facility for Rare Isotope Beams

Are heavy elements produced during energetic cosmic events (e.g.
supernovae or neutron star mergers?
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The Facility for Rare Isotope Beams (FRIB) at MSU will determlne what events in the

| The two Laser Interferometry Gravitational-Wave Observatories(LIGO), NSF-supported
facilities in WA and LA, are designed to detect gravity waves from energetic cosmic events

LIGO (NSF supported)
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NSLS — Il achieved first light on October 23, 2014 and is Left: first light at the photoelectron spectroscopy end

now operating 7 project beamlines in the user program. station. Right: first publication from data collected at

LCLS, the world’s first hard X-ray free electron
laser, is capable of making measurements on the
femtosecond timescale.

the X-ray Powder Diffraction Beamline
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CSPAD detector

LCLS pulses
9.4 keV photon energy
~40 fs pulse duration

Left: serial femtosecond crystallography enabled by the CSPAD at
LCLS. Right: the Matter in Extreme Conditions end station.



The DOE Atmospheric Radiation
Measurement (ARM) facility is
incorporating high resolution (10
meter) simulations of clouds,
aerosols, and turbulence.

Simulated and observed data are combined to improve climate Prelfjlctltng ﬁ:e deta:cls of
models using DOE’s Leadership Class Computers. climate extremes Tor

energy planning
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Modeling and Simulation: Exascale

Capable exascale will take combustion research from fossil
fuels to bio-fuels
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Next Generation Batteries

Joint Center for Energy Storage Research (JCESR)

Next-generation batteries - beyond lithium-ion - can enable expansion of
renewable energy and transform the electric grid and transportation.
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In operando synchrotron x-ray
assessments of a battery during
operation can monitor changes
in electrodes, providing insights

on battery design.

Microscopy image showing magnesium
(blue dots) intercalated in the cathode.

Mini Flow Cell designed for
rapid prototyping of flow

batteries.




Mission Innovation

* In November, President Obama joined 19 other world
leaders to commit to double public investment in clean
energy innovation over the next 5 years.

* Within DOE, new funding for Mission Innovation is focused
on early stage R&D.




Deep Cost Reductions Enable a Clean Energy Future

Indexed Cost Reductions Since 2008
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