A Roadmap for Basic Energy Sciences: Objectives and Performance Targets

2006 2008 2010 2012

2014 2016_

@ Construction of the Department’s Spallation
Neutron Source is completed (2006) chemical, biochemical, and biomimetic

systems (2011) HFI
Establish a program to develop computational y ( )

Increase hydrogen production through —

Enable the practical start of the hydrogen economy
with new knowledge on hydrogen production,
storage, and use (2015) H2

tools for simulation, virtual testing, and design
of materials (2006)

Test biofilms for ability to generate electricity from

O Demonstrate progress in understanding, modeling,
and controlling chemical reactivity and energy
transfer processes, building from new knowledge in

1. Core organic waste (2007) Realize improvements in hydrogen
D - - I- Identify key physical processes that help maintain and fuel cells through modest earlier
lSClp ines stability of materials during neutron irradiation (2007) investments in basic research (2011) HFI

|
Complete first draft GEN IV material properties
database in support of nuclear power (2010) NE

Initiate research programs on hydrogen
production, storage, and use (2005) HFI

Initiate research programs on materials

inorganic, organic, self-assembling, and biological
systems. (2015)

Develop new concepts and improve existing

methods for solar energy conversion and other
major energy research needs identified in the 2003
BESAC report, Basic Research Needs to Assure a
Secure Energy Future. (2015) Energy

O Demonstrate progress in conceiving, designing,
fabricating, and using new instruments to

degradation in hostile environments (2005) Epergy

Initiate expansion of materials, chemistry, and
biochem programs (2005) Energy

Complete joint strategic plan and roadmap with
the Office of Nuclear Energy (2005) NE

characterize and ultimately control materials. (2015)

Develop new materials for use in solid state lighting,
improved fuel cells, radiation environments, new
battery concepts, advanced membranes, hybrid solar
cells, smart materials, and more (2015) Energy

@ The Department’s understanding of nanoscale

Develop new tools and advanced computers to enable
scientists to simulate and model materials of much
greater complexity for new energy technologies (2007)

2. Nanoscale

@ The Department’s five Nanoscience Energy

Science

Research Centers are operational (2008) HFI FES

Enable the production of new
composite materials and joining
technologies with fabrication at the
nanoscale (2011)

assemblies of materials (1,000 times smaller than a
human hair) results in the capability to create
materials, atom by atom, having predictable
properties. (2015)

O Demonstrate progress in designing, modeling,
fabricating, characterizing, analyzing, assembling,
and using a variety of new materials and structures,
including metals, alloys, ceramics, polymers,
biomaterials and more — particularly at the nanoscale
— for energy-related applications. (2015)

Linac Coherent Light Source (LCLS)

LCLS operational (2008)
construction begins (2005)

Transmission Electron Achromatic Microscope
(TEAM) MIE begins (2006)

Spallation Neutron Source (SNS) 2-4 MW Upgrade
construction begins (2007)

Future Facilities
(Cross cut and support
multiple objectives and
targets):

SNS Second Target Station construction begins (2009)

TEAM operational (2008)

SNS 2-4 MW Upgrade

operational (2010)
Second Target operational (2012)

iac+ Broadly with ASCR on computational developments,
Interdep endencies: both hardware and software, affecting all facets of

basic research and advanced instrumentation. NE =with Office of Nuclear Energy.

HFI =with Hydrogen Fuel Initiative Energy =with many applied energy technology

programs (EE, FE, etc.).

FES =with Fusion Energy Sciences — nano-materials

@ =Key Intermediate Objective from DOE Strategic
Plan
O =Long Term Success Measure from PART
This timeline is for planning purposes only and
does not constitute financial or contractual
commitments by the Federal Government.




