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STATEMENT




In many important and positive ways little has changed from the past year in the
Ames Laboratory, which continues to provide the Department of Energy with the highest
quality research with the greatest efficiency. The Lab’s ability to perform with unique
efficiency is due to a variety of factors, but the major one is its genuine partnership with
its contractor, lowa State University. In this partnership remarkable cost efficiencies are
achieved by sharing. This sharing includes facilities, utilities and personnel. This cost
efficiency is not done with accompanying diminution of the quality of the science as is
amply demonstrated by the numerous awards which continue to be won by our scientists
and the praise routinely received by the Lab from external and agency reviews.

However the Lab cannot rest on its laurels to ensure an enhanced future and indeed
this year we have been actively establishing partnerships and exploring collaborations to
combine our renowned strengths in the physical sciences with the powerful programs
that exist in the plant sciences at ISU. At the on-site review of the Lab in November of
2003, we discussed exciting new programs in “bioinspired materials”, “single cell science”
and “protein-induced structrual transformations of biomembranes” as well as our vision
for a “Metabolomics Facility” which we believe would perfectly combine and focus our
strengths to produce a world-class effort on a major problem. At the on-site review the
Lab also presented its vision for a major interdisciplinary/multiprogram initiative called
“Transformation Pathways” to gain understanding on a fundamental basis the
mechanisms and friving forces governing the prediction and control of structures in
condensed matter systems

Over the past few years we have worked hard to revamp the organization, leadership
and to some degree scientific focus of two of our major research programs in response to
changes in direction and focus within the agency. We are very pleased with the results of
these extensive programmatic renovations and are confident that we will be able to
translate these changes into even higher scientific achievements via multidimensional
scientific teams appropriate for a national laboratory.

Every member of the Ames Laboratory, past and present, with whom | have ever
spoken has possessed a deep pride in being a part of an institution that has served our
nation so well and so long. There is no question that the current mix of scientific staff
and support personnel in the Ames Lab has the talent, the vision and the determination
to continue that tradition into the foreseeable future.

Tom Barton,
Director
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Mission

The Laboratorys mission is to con-
duct fundamental research in the physi-
cal, chemical, materials, mathematical
sciences and engineering which underlie
energy generating, conversion, transmis-
sion and storage technologies, environ-
mental improvement, and other technical
areas essential to national needs. These
efforts will be maintained so as to contrib-
ute to the achievement of the Depart-
ment of Energy’s Missions and Goals;
more specifically, to increase the general
levels of scientific knowledge and capa-
bilities, to prepare engineering and physi-
cal sciences students for future scientific
endeavors, and to initiate nascent tech-
nologies and practical applications arising
from our basic scientific programs.

The Laboratory will approach all its
operations with the safety and health of all
workers as a constant objective and with
genuine concern for the environment.
Ames Laboratory does not conduct classi-
fied research.

Roles

Ames Laboratory is one of the twelve
Program-Dedicated Laboratories within the
DOE Complex. Its primary role within
DOE’s Office of Science, Basic Energy
Sciences mission is to perform research
within the materials, chemical and biologi-
cal sciences “in order to expand the scien-
tific foundations for new and improved
energy technologies and for understanding
and mitigating the environmental impacts
of energy use.” ' To this end, the
Laboratory’s main goal is to deliver the

The organization that ultimately
became the Ames Laboratory in 1947,
originated as a part of the Office of
Scientific Research and Development in
the early days of the atomic energy
program. Initial work at Ames involved
the development of a process for the
production of uranium metal in large
quantities for the Manhatten Project.
Ames Laboratory now pursues much
broader scientific priorities in addition
to the internationally recognized
materials research.

scientific knowledge and discoveries in the
basic energy sciences that underpin DOE
missions in energy, national security and
environmental quality, as well as technolo-
gies to improve human health and safety.
Extrapolating from its long-standing
and significant strengths in new and ad-
vanced materials, the Laboratory will con-
tinue to extend its capabilities in a variety of
new directions where it has a competitive
advantage. Leading this new thrust will be
critically important programs in transforma-
tion pathways, biochemical characteriza-
tion, biorenewable resources and forensic
science instrumentation and application.
Results of its research programs and
the resulting technological developments
will be made available to the broadest
possible spectrum of domestic industrial
and private sector recipients through a
variety of technology transfer mechanisms
and external interactions. This will be done

"' FY2003 OMB Budget Submission - Basic Energy Sciences (BES), \ersion 3, DOE to OMB 11/1.



to stimulate local, regional and national
economic development through the com-
mercialization of new technologies based
on the scientific accomplishments of the
Laboratory. Our technology transfer pro-
gram will be aided by joint efforts with
lowa State Universitys technology develop-
ment and commercialization enterprise and
will make a concerted effort to implement
Work for Others (WFO) projects, Coopera-
tive Research and Development Agreements
(CRADA), technical assistances and scientific
personnel exchanges with our various
customers.

The Laboratory will also continue to
make a major contribution to the training
of new scientific and engineering profes-
sionals, for both academia and industry, by
appointing graduate students and
postdoctoral associates to positions having
direct involvement in the research pro-
grams. We recognize that these scientists
will join and eventually become leaders in a
culture emphasizing environment, safety
and health issues. Thus, an obligation of
the Laboratory is to have all employees
incorporate Integrated Safety Management
(ISM) into their daily routines.

Ames Laboratory is ideally situated on
the campus of a major research university
and will continue to work with the College
of Education at lowa State University on
programs benefiting pre-college math and
science students. In all of our science
education programs, emphasis and con-
certed efforts will be given to the provision
of opportunities for women and members
of minority groups. This educational effort
would be considerably enhanced by fund-

ing.

Core Competencies

The core competencies of the Labora-
tory are materials synthesis and processing
(especially rare earth materials), chemical
analysis, chemical sciences, photosynthesis,
materials sciences, applied mathematical
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sciences, and environmental and protection
sciences. The Materials Preparation Center,
is reknown for its high quality research-
grade materials. The Laboratory will rely
upon these strengths to conduct the long-
term basic and intermediate-range applied
research needed to solve the complex
problems encountered in energy produc-
tion, utilization and efficiency, national
security needs, human health and safety,
and environmental restoration and waste
management.

Research Programs

Ames Laboratorys scientific component
is organized into 8 research programs:

* Administrative Services & New Initia-

tives (ASNI)

* Applied Mathematics and Computa-

tional Sciences (AMCS)

* Chemical and Biological Sciences

(CBS)

* Condensed Matter Physics(CMP)

* Environmental and Protection Sci-

ences (EPSCI)

* Materials Chemistry (MatChem)

* Materials and Engineering Physics

(MEP)

* Nondestructive Evaluation (NDE)

Each uniquely contributes to many of
the main goals of the DOE (see Table 1).

In addition to the above scientific
programs, the Materials Preparation Center
(MPC), a DOE User Facility sponsored by
the Materials Sciences Branch of the Divi-
sion of Basic Energy Sciences, is recognized
throughout the international research
community for its unique capabilities in the
preparation, purification, and characteriza-
tion of rare-earth, alkaline-earth, and refrac-
tory metal materials for preparing ultra
high-purity and well-characterized metals,
alloys, compounds, and single crystals. The
MPC continues to make these materials
available to other DOE Laboratories, to
other agencies, to universities, and to the
private sector. Additional information on



Table 1. Mapping of DOE Goals to Ames Laboratory Research Programs

PROGRAM
DOE GOAL: ASNI|AMCS |CBS |CMP |MatChem [MEP [EPSCI |NDE
Nuclear Weapons Stewardship
Nuclear Nonproliferation X
Naval Reactors X
Energy Security X X X | X X X X X
World-class Scientific Research Capacity | X X X | X X X X X
Environmental Management X X X
Nuclear Waste X

the MPC can be found in the subsection
entitled “User Facilities.”

The following paragraphs give a brief
overview of the Laboratorys research Pro-

grams and their current research thrusts.

Administrative Services & New Initiatives

Mission Relevance

The Administrative Services/New Initia-
tives program serves two purposes. First, it
is the home of Ames Laboratory activities
that require technical expertise but are not
themselves research programs. Specifically,
technical management tasks performed by
Ames Laboratory personnel for DOE are
administered in this program. This is not
now, nor will be in the future, a major
focus of Ames Laboratory, which has re-
search as its primary mission. However, the
Laboratory does want to make its technical
expertise available to DOE for technical
management in areas where it is especially
qualified to contribute. The second pur-
pose the ASNI program serves is as home
for research activities that are fundamen-
tally new to the Laboratory. Of course,
new lines of research and novel projects are
being continually developed within the
specialty areas of each of the Ames Labora-
tory programs. However, there are areas of
national need where the Ames Laboratory
has not traditionally worked but has exper-
tise and resources to contribute to the
solution of important problems. These
often fall within the scope of the DOE

mission, but they sometimes involve an-
other customer agency. One such area is
in biorenewable energy and products; this
research is now under the direction of the
Biorenewable Resources Consortium (BRC),
and the Laboratory is continuing the devel-
opment of this program through collabora-
tion with lowa State University (ISU). As a
land-grant university with a strong tradition
in agricultural research, ISU has much to
contribute to this partnership. While it is
being established, this effort has its home in
the ASNI program. If and when it is fully
established, a new program within the
Laboratory will be created. Other activities
that have their start in ASNI will be trans-
ferred to existing Ames Laboratory pro-
grams once they are sufficiently estab-
lished. For example, our new program in
forensics began in ASNI, but it subsequently
has been transferred to our Environmental
and Protection Sciences Program. Several
of the new initiatives discussed in this
report, such as the multiphase flow project,
are intended to open up new directions for
the Ames Laboratory and in their present
nascent stage are being administered in
ASNI.

Applied Mathematics and Computational
Sciences

Mission Relevance

This program focuses on issues of
development, use and performance of
advanced computer architectures with



emphasis on application of parallel comput-
ers that scale to massive numbers of proces-
sors. The program addresses problems
arising in science and engineering, soft-
ware development to provide a suite of
software tools to manage the software
installation, maintenance and resource
allocation systems on large-scale parallel
computers, and the development of tools to
enable high performance applications on
scalable architectures.

Overview of Main Research Effort
The Scalable Computing Laboratory (KJ-01-
0l1)

The Scalable Computing Laboratory
(SCL) focuses on high performance comput-
ing with attention to its rapidly changing
nature. “Scalable” means not just parallel
processing, but also the fact that usage
environments, prices and expectations
change, and the underlying technology of
the hardware changes at rates not seen in
other areas of science. In contrast to efforts
aimed at “make machine X solve problem 'Y
and get performance Z,” the SCL looks at
the broader problem of how to make a
range of machines solve a range of prob-
lems with a range of performance tradeoffs,
so that the computational research that is
done has lasting scientific value. We un-
dertake research that does not rely on
legacy software and existing habits, in the
hope of more quickly discovering and
exploiting computational breakthroughs.

Of vital importance is the awareness
that the complexity of modeling a scientific
problem should be centered on the prob-
lem itself, and not the implementation of
the model. To this end, the “scalability” of
a given machine is determined not only by
how many processors can be added, or
how fast the communication fabric runs,
but also by how well the holistic design
lends itself to programming formalisms that
promote code longevity and portability.

The ability to provide a production
computing environment with the capability
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to also afford a robust application develop-
ment environment on cluster based
supercomputers requires a wide range of
tools and software infrastructure that is far
from complete. Although the research
community has made great strides in many
areas, the entire infrastructure still has
weaknesses that necessitate further research
and development. Also, applications must
adapt to this changing environment and
often coerce changes across the full gamut
of the software infrastructure. This effort
will also focus on a subset of tools, libraries,
and components of the software infrastruc-
ture applicable to many applications. In
general, computational chemistry and
physics codes will be used as a medium to
test new and existing software algorithms
and workstation clusters; this will provide
the general framework for improving
application scalability.

In addition, by testing new and exist-
ing software algorithms on parallel worksta-
tion clusters, we can improve the scalability
of scientific applications on workstation
clusters. Current key research areas include
the development of new method for hard-
ware and software inter-connects, the
development of more efficient and robust
approaches to message passing and re-
source management, and the development
of new methods for handling huge data
sets in a parallel environment.

Chemical & Biological Sciences

Mission Relevance

The Chemical and Biological Sciences
Program focuses on research spanning
fundamental and applied projects relevant
to the mission of the DOE. Specific projects
are:

Photochemistry & Photobiology (KC-03-01-
01)

The goal is to provide a fundamental
understanding of the variety of processes
that are basic to solar energy conversion in



biological systems, with application to the
development of new solar energy technolo-
gies. Energy-transfer processes in the light-
harvesting structures of plants are exam-
ined with fluorescence spectroscopy and
hole-burning spectroscopy. Chromophoric
polymers are studied to explore mecha-
nisms of efficient electronic energy trans-
port and capture in solar energy conver-
sion.

Chemical Physics (KC-03-01-02)

Theoretical and experimental investiga-
tions are focused on the structure, bond-
ing, reaction mechanisms and dynamics of
chemically reactive systems in terms of their
fundamental atomic, molecular, and elec-
tronic constituents. Theoretical efforts
provide the energetics and reaction path-
ways governing reactions between small
molecules and transition metal atoms.
Theoretical investigations also focus on the
description and calculation of the structure
and reactivity of highly unsaturated metal
clusters. The goal is the understanding of
heterogeneous catalytic systems. Experi-
mental efforts complement the theoretical
efforts by providing accurate thermochemi-
cal data for molecules and transient radi-
cals.

Chemical Physics: Advancing Multi-Refer-
ence Methods in Electronic Structure
Theory (KC-03-01-02)

The goal of this project is the develop-
ment of highly scalable electronic structure
codes that are capable of predicting poten-
tial energy surfaces of high accuracy in
both ground and excited electronic states,
and the interface of these methods with (a)
QM/MM approaches that extend the sizes of
systems that can be studied and (b) with
kinetic Monte Carlo codes for the prediction
of surface phenomena and heterogeneous
catalysis.

Catalysis & Chemical Transformation (KC-03-
02-01)

Fundamental studies are being carried
out relating to selective oxidation, desulfur-
ization, hydrogenation, and in particular,
processes that remove or add a heteroatom.
Catalysts are being designed, synthesized
and modified with many studies of mecha-
nisms, intermediates and active sites. Oxo-
transfer and hydrogenation reactions are
central to this activity, which is aided by
the application of molecular compounds
tethered to a catalyst surface. Application of
solid-state NMR allows the definitive charac-
terization of solid catalysts.

Selective and Efficient Catalysis in 3-D
Controlled Environments (KC-03-02-01)

We propose to undertake a long-term
collaborative research effort geared toward
bringing together the best features of
homogeneous and heterogeneous catalysis.
Novel silica-based, single-site mesoporous
catalysts with controlled, nanostructured
morphology and surface properties will be
prepared. The control of specific chemical
properties, spatial distribution, and concen-
trations of various catalytic functional
groups on the pore walls will be achieved
by a synthetic approach referred to as
multifunctionalization, where one of the
anchored groups will serve as a catalyst,
while the second will be designed to
modify the selectivity or activity of the
system. These well-defined new catalysts
will be amenable to precise characterization
by a combination of chemical and physical
methods, including solid state NMR and
computational modeling. The catalytic
activity of these single-site heterogeneous
catalysts will be examined in several distinct
classes of chemical reactions, including
enantioselective hydrogenation, hydrolysis,
polymerization and oxidation. Detailed
mechanistic studies of such systems will be
carried out in an effort to recognize the key
factors that determine selectivity, reactivity



and kinetics of catalytic reactions in these 3-
D environments.

Separations & Analysis (KC-03-02-02)

New methodologies in analytical chem-
istry and separations science are being
developed to address advances in heteroge-
neous and homogeneous catalysis,
nanotechnology, biomimetic systems,
environmentally-benign chemistry and
toxic waste clean-up. Microenvironments
on surfaces are being characterized for
novel catalytic and separation schemes,
including mapping surface heterogeneities
and studying interactions at microstruc-
tures created by monolayers and porous
polymers.

Biological Imaging (KP-14-02-01)

This project is concerned with the
development of two new laser-based tech-
nologies for the study of biological insult
from environmental chemical carcinogens
at the cellular and sub-cellular levels. One
of the two technologies, referred to as hole
burning imaging (HBI), can be viewed as
an optical analog of magnetic resonance
imaging with several important attributes
for cellular analysis, including high sensitiv-
ity and spatial resolution (~1 pm). Whereas
magnetic resonance imaging is based on
proton T, -relaxation times, HBI is based, in
part, on T,*-pure optical dephasing times of
suitable dye molecules bound selectively to
different cell components. HBI would be
applicable to the diagnosis of any type of
cancer since it does not depend on the
nature of the initial insults that lead to the
cancerous cell. The laser-based instrumenta-
tion is simple and relatively inexpensive.
The second technology involves the mar-
riage of laser-induced fluorescence spectros-
copy with capillary electrophoresis for on-
line structural analysis of oligo- and poly-
nucleotide-carcinogen adducts. This tech-
nology can distinguish between different
stereo-chemistries and conformations of a

chemically defined base-metabolite adduct
(external vs. base-stacked vs. quasi-interca-
lated) in sequence defined oligo- and
polynucleotides. Its utilization in fundamen-
tal studies with sequence defined oligo-
nucleotides is important for the construc-
tion of DNA-carcinogen adduct maps, the
relationship between adduct and mutation
maps, and in vivo studies of DNA repair.

Condensed Matter Physics

The Condensed Matter Physics (CMP)
program within the Ames Laboratory is
internationally recognized for outstanding
research in the synthesis, characterization
and theoretical analysis of new materials.
The emphasis is on discovery and under-
standing the basic science underpinning
the development and optimization of mate-
rials for use in various energy technologies.
There are 18 principal investigators, most of
them having split faculty appointments
with the Physics Department of lowa State
University. Eleven of the Pls are fellows of
the American Physical Society (APS), and
we expect the younger members of the
CMP program will reach that status before
long. There are, in addition, 10 permanent
scientific staff members, 12 postdoctoral
fellows, and about 30 advanced graduate
students, 5 long-term visiting scientists, and
12 undergraduates working in the pro-
gram. Also, there are five retired former Pls
(all fellows of the APS) who continue to do
research and contribute to the various
groups in the program. The program is
funded at approximately $6M/year.

A major strength of the Ames Labora-
tory is the tradition of self-assembly or
forming interdisciplinary teams from the
major science programs. Such teams have
made tremendous contributions in
quasicrystals, photonics, spin dynamics,
surface phenomena, superconductivity,
rare earth nickel borocarbides (exhibiting
simultaneous magnetism and superconduc-



tivity), and in a host of other areas, some of
which are highlighted below. The high-
lights emphasize the CMP contributions,
but colleagues in the Materials Chemistry
and the Materials and Engineering Physics
programs are invaluable members of the
teams and their successes.

All reviews in the last 20 years of the
CMP program have resulted in evaluations
of “outstanding”. The program is funded
under three different budget codes and
described in further detail below. First
however, a serious issue with the base
funding should be mentioned. Although
the peer reviews we receive continue to be
“outstanding”, the funding has been any-
thing but. For more than ten years there is
an annual decrease in the funding of
between 2 and 4%, with the last few years
reaching levels of 6 to 8%. We understand
these are across the board cuts in DOE
Materials Science and are not tied to the
quality of the science. Nevertheless, there
are serious repercussions, exacerbated by
salary increases (albeit small). With most of
the budget going to salaries, there is a
tremendous leveraging effect causing
massive declines in the base program oper-
ating funds. It is true that we are now
encouraged to compete for new initiative
money, and we have won perhaps more
than our statistical fair share. This type of
funding is changing the way we do busi-
ness, and has put strains on the social
fabric among groups. World class groups,
doing superb research are not necessarily
interested in writing a proposal for a new
initiative whose boundary conditions are
some distance from the excellent work that
they are already involved in full time. Such
groups are condemned to see their budgets
atrophy. After ten years, such groups have
shed students and postdocs and are barely
able to afford travel. For example, the most
highly cited group in photonic band gap
research in the world is in Ames. They
pioneered the field, and continue to be
world leaders in a field that is growing

exponentially; yet after their initial success
in new initiative funding, their budgets
have steadily declined (a 5% cut per year
over 10 years amount to a 40% decrease in
total funds, with no inflation adjustment).

Programmatic Vision

This is an exciting era in condensed
matter physics. Horizons are rapidly ex-
panding in many directions, and new tools
are being developed to push those frontiers
even further and faster. In the next five
years, the CMP program will continue to
develop its expertise and its presence at the
Advanced Photon Source (APS at Argonne)
and the Spallation Neutron Source and
High Flux Isotope Reactor (SNS and HFIR at
Oak Ridge). Already the CMP program has
leaders in charge of beam lines and major
experimental facilities at each of these
Laboratories. Additional Ames Laboratory
personnel are being added as the facilities
reach full utilization. Another growth area
is nano-science. As new facilities, equip-
ment, and methods are driving the design,
synthesis, control, and utilization of nano-
structured materials, whole new areas of
science and engineering are opening up.
The CMP program has a major effort in
magnetic molecules, and aspects of that
research are expected to spawn new oppor-
tunities. Self-assembly of nano-scaled
structures on surfaces and within mem-
branes are also topics in the early stages of
investigation. Overlapping interests with
molecular biology or at least with biological
“materials” is leading to new insights and
new avenues in CMP. There is still a keen
interest in strongly correlated electron
materials where many of the key unsolved
problems in condensed matter physics
stubbornly reside. Likewise, there are many
issues in the area of complex materials
which are important to understand, and
which are under investigation. Underpin-
ning much of the work is a very strong
expertise in advanced modeling and simu-



lation. Modern supercomputing has ad-
vanced exceptionally rapidly, and has
become an indispensable tool to help sort
out the subtleties of complex systems and
details of phenomena at the nano-scale.
The CMP program is well known for its
expertise in high performance computing,
and it is an area for which it is essential to
maintain leadership (a few years neglect
can leave a group woefully behind). In this
respect, one can mention the great success
the CMP program has had in the develop-
ment of photonics. The theory and model-
ing has led the experiments, and the Ames
group has become one of the most cited in
the world. The interests of the local group
and the great demand for their collabora-
tion with outside groups guarantees that
this will be an important component of the
CMP program for many more years.

Neutron and X-ray Scattering (KC-02-02-01)
Neutron scattering experiments have
been used to elucidate the basic science of
hundreds of new materials and crystals first
synthesized at the Ames Laboratory. Histori-
cally, it was the study of rare earth magne-
tism that first initiated the Ames Laboratory
to neutron scattering during the 19505s. In
the ‘605 and ‘70, Ames Laboratory oper-
ated its own reactor and developed a
strong on-site tradition in neutron scatter-
ing. When the reactor was decommis-
sioned the instruments were moved to
ORNL and to Missouri, where the first
neutron scattering user group in the
United States was established. Currently
our neutron scattering studies are primarily
conducted at the High Flux Isotope Reactor
(HFIR) at ORNL, although other national
and international facilities are used when
unique instruments are required, or when
the HFIR is down. Of particular note is the
HFIR-HB1-A triple axis spectrometer, which
was designed, constructed and now oper-
ated as a User Facility jointly by Ames
Laboratory and ORNL. Dr. Jerel Zarestky is
the Ames Laboratory scientist, permanently

10

located at Oak Ridge, who oversees the
maintenance, upgrades, and operation of
the instrument, in addition to his involve-
ment with scientific investigations. In the
last few months, Robert McQueeney, for-
merly from Los Alamos, joined the neutron
scattering group and the faculty at lowa
State University. His interests include
strongly correlated electron materials, and
he is involved with the design and plan-
ning for a major inelastic spectrometer
being built for the Spallation Neutron
Source (SNS) at ORNL. Dr.s Stassis, Vaknin,
and Zarestky are also involved with commit-
tees and planning for the SNS.

Alan Goldman is the director of the
Midwest University Collaborative Access
Team (MUCAT) which has built and is
operating an undulator beam line at the
Advanced Photon Source at Argonne
National Laboratory. A side station has
been built with collaboration and financial
support from the Forschungszentrum in
Julich Germany. A new bending magnet
beam line is about halfway through con-
struction. Instrumentation for magnetic x-
ray scattering is in place and has already
been used for several key experiments. In
collaboration with members of the Materials
and Engineering Physics Program a unique
powder defractometer furnace (tempera-
tures up to 1600 C) has been commis-
sioned. It allows for rapid monitoring (less
than a second) of structural and phase
changes in materials at extreme tempera-
tures. David Vaknin has custom designed
and built a state-of-the-art liquid surface
reflectometer at the beamline and has used
it to characterize membrane structure and
functionality. The instrument is already
heavily subscribed by collaborators and
general users.

Experimental Condensed Matter Physics
(KC-02-02-02)

Magnetism, superconductivity,
photonics, surfaces, transport, conducting
polymers, and the synthesis of new materi-



als are among the major topics explored
with a diverse set of techniques. Besides a
host of on-site facilities and the x-ray and
neutron scattering facilities already men-
tioned, the CMP program maintains a high
resolution photoemission instrument at the
synchrotron located in Stoughton Wiscon-
sin, where Ames Laboratory senior scientist,
Cliff Olson (a fellow of the American Physi-
cal Society) looks after the equipment,
performs experiments, and trains graduate
students from lowa State. Just a few of the
major research projects are briefly described
below.

The Ames Laboratory groups led by Kai
Ming Ho and Costas Soukoulis have played
a leading role in developing the field of
Photonic Band Gap (PBG) materials. In
fact, their calculation showing that PBGS
with diamond-like lattices have 3D band
gaps kept the field from withering at a time
when there was considerable pessimism
about the viability and even existence of
PBGSs in general. The field has since ex-
ploded, from a few papers in 1990 to over
600 published last year; and the exponen-
tial growth continues. The basic idea is to
design new dielectric structures with peri-
odically modulated dielectric constants,
thereby influencing the propagation of
photons in much the same way that semi-
conducting crystals influence the transport
properties of electrons. There is an active
experimental effort at the Laboratory and
also a strong collaboration with Sandia
National Laboratory where micron-sized
structures can be fabricated to bring the
wavelength of the manipulated light into
the visible range. Others contributing to
this effort include Alan Goldman (x-rays),
David Lynch and Joe Shinar (optics), and
Rana Biswas (enhanced antenna perfor-
mance). Costa Soukoulis has also teamed
up with a DOE funded experimental group
from San Diego to study a new area of
photonics called “Left Handed Materials”,
(LHM). LHM have negative values for both
the dielectric constant and the magnetic

permeability for a certain frequency range.
Although not found in nature, such struc-
tures can be fabricated, and it is found that
such basic properties as Snells law and the
Doppler shift are “reversed” in the medium.
The last year has seen much of the contro-
versy about these materials quieted, as
experiments and careful simulations show
that they really do behave as predicted.
Several experimental groups in Europe are
collaborating with the Soukoulis group as
the field takes off. Powerful computational
techniques have been developed for PBG
research and are being used to design
structures with unique properties.

One of the most recent initiatives in
the CMP group is the synthesis, character-
ization, and understanding of various
magnetic molecules. These are molecules
typically containing hundreds of atoms, but
with a manageable number of atoms with
permanent magnetic moments usually
interacting among themselves via
superexchange via neighboring ligand
atoms. Remarkably, large single crystals of
these molecules can be grown and their
properties investigated by powerful neutron
and x-ray scattering techniques. These
systems are ideal prototypes for studying
how simple magnetic systems (which can
be treated with full quantum mechanical
rigor) evolve to nano-magnets and to bulk
magnets with properties such as hysteresis.
Phenomena such as tunneling of the full
magnetic moment of the molecule at low
temperatures and quantum coherence
effects has excited a number of interna-
tional groups. In Ames, the experimental
effort is greatly advanced by Paul Koegerler
who recently joined the Laboratory and has
successfully grown a number of unique
materials. F. Borsa is the leading NMR
specialist in the field and also has collabora-
tors in Europe and Japan studying many of
these systems. C. Stassis uses neutron
scattering for determining energy levels for
validation of the Heisenberg like models
developed by M. Luban. P Canfield and S.
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Budko investigate the low temperature
magnetization and specific heat, while
collaborator at the University of Tennessee
(optics) and Florida State University (ESR)
also study the same samples to help eluci-
date the models. V. Dobrovitski is con-
cerned with the quantum and
decoherence aspect of the (magnetic)
dynamics of the molecules, while other
collaborators have developed large simula-
tion codes to push the analysis to larger
systems. Molecules of up to 30 Fe atoms
have recently been synthesized. This is an
exciting new area of magnetism and the
Ames Laboratory group is the largest in this
country, with groups in Europe (Italy) and
Japan being the only larger ones.

The interplay between superconductiv-
ity and magnetism was greatly advanced
with the discovery and subsequent investi-
gation of the RNi,B,C family of magnetic
superconductors. The work done in Ames
is a wonderful example of what can be
accomplished in a short time when materi-
als synthesis, detailed measurements of
physical properties, and theoretical exper-
tise can be marshaled cooperatively and
quickly (within months of the discovery).
Nearly every group in the CMP program
ultimately contributed. A very similar effort
was ignited by the discovery of supercon-
ductivity in MgB,. In less than a month
after the discovery in Japan, the Canfield
group had measured the isotope effect, the
physical properties, and had made wires;
resulting in three Physical Review Letters in
three weeks! In the year and a half since
the discovery the group has published
about 20 papers and Ames Laboratory is the
highest cited institute in the field.

Theoretical Condensed Matter Physics (KC-
02-02-03)

The CMP group has a long tradition of
close coupling between experiment and
theory, and that is reflected in the effective-
ness of the groups which often assemble
when new discoveries are made. It is not
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unusual for a graduate student to be split
between theory and experiment, with his/
her thesis containing extensive comparison
between experimental data and calculated
results. High performance computing is
also a tradition in the CMP group, perhaps
going back to John V. Attanasoff, who
between the years 1937 and 1940 invented
the first electronic digital computer to help
his students solve quantum mechanical
problems. In partnership with scientists in
the Applied Mathematics program, a large
number of cost effective “almost
supercomputing” clusters have been built
and codes have been parallelized to run on
them. For much larger supercomputing
needs the facilities at NERSC are utilized
with access via a dedicated T3 line. Among
the codes recently developed, tight binding
molecular dynamics (Ho, Wang) has been
adapted by a large number of groups
worldwide. Its impact resulted in a Materi-
als Science Award for Outstanding Sus-
tained Research. Spin Dynamics (Antropov,
Harmon) is more recent, but it too has been
adapted by a number of groups and has
been employed by collaborators at ORNL to
win the Gordon Bell prize of the fastest
application (sustained 4.58 Teraflops).
Codes to solve Maxwell's equations for
photonic band gap materials (Ho,
Soukoulis) were first developed in Ames in
1990, and the field has exploded more
than a hundred-fold since.

Although also using computers, John
Clem and Vladimir Kogan are more tradi-
tional, using strong analytical skills to
elucidate aspects of type Il superconduc-
tors. They have been particularly active
studying vortices and their phases and
dynamics in variously recently discovered
systems. Marshall Luban also combines
keen analytical skills with computing when
developing and studying Heisenberg like
models for magnetic molecules. Likewise
Costas Soukoulis uses analytical and nu-
merical techniques in his studies of disor-
dered systems (e.g. random lasers). Jorg



Schmalian uses many body techniques to
study correlated electron systems (e.g. the
pseudogap in high temperature supercon-
ductors) and is studying defect induced
inhomogeneities and glassiness in such
systems. He is also developing approaches
to understand pattern formation in highly
frustrated systems and how it relates to
features of the energy landscapes encoun-
tered. Vladimir Antropov is delving into
fundamental issues in itinerant magnetic
materials, recently using extensive com-
puter simulations to implement accurate
first principles methods for the evaluation
of inelastic neutron scattering data which
can not be understood with simple classical
or Heisenberg spin models. He is a mem-
ber of the Center of Excellence in Synthesis
and Processing group studying nano-
structured magnetic systems.

Environmental & Protection Sciences

Mission Relevance

The Environmental and Protection
Sciences (EPSCI) Program focuses on pro-
viding applied analytical solutions to prob-
lems in security and environmental quality.

The EPSCI program contributes signifi-
cantly to the Ames Laboratorys efforts in
the DOE mission areas of National Security
and Environmental Quality. Within the
overall vision statement of the Laboratory,
the EPSCI program encompasses one of the
five areas (“Forensic Science, Education
and Outreach for National Security”), as
well as contributing to the marshalling of
our historic strengths through the assembly
of interdisciplinary teams to solve problems
in forensic, environmental, and national
security issues.

Programmatic Vision

It is the mission of the Environmental
and Protection Sciences Program to exploit
expertise and developing science, at the
Ames Laboratory and lowa State University,
for the application of analytical science to
problems in environmental characterization

and monitoring, nonproliferation of weap-
ons of mass destruction, homeland security,
and forensic science.

The program will vigorously pursue its
contributions to DOE’S environmental
mission through continuation of our long
participation in technology development
and support of the DOE Environmental
Management program. The program will
continue to pursue opportunities to become
involved in longer range environmental
R&D through submissions to the EM Sci-
ence Program and the multi-agency Strate-
gic Environmental Research & Development
Program. Meanwhile other opportunities
will be exploited through continued col-
laboration with our sister laboratories (e.g.,
Special Technologies Laboratory, SRTC, and
Oak Ridge National Laboratories) and other
university programs such as the Diagnostic
Instrumentation and Analysis Laboratory at
Mississippi State University.

The program will attempt to expand its
current contributions to nonproliferation
research and engineering through expan-
sion of our current collaborative projects in
laser ablation and mass spectrometry with
LBNL and LLNL, as well as our work in
developing systems for remote sensing in
collaboration with the Special Technologies
Laboratory and a number of commercial
collaborators. We will attempt to identify
other areas where the talent at Ames Labo-
ratory and ISU may be involved in unclassi-
fied portions of the DOE NA-22 program
through engagement in the planning
processes for that program. We will also
work on developing new partners in the
private sector to identify other customers
and sponsors for this work.

Due to the nature of the economy in
lowa, a strong focus of the program’s efforts
in homeland security has been to identify
areas where we could contribute to food
security and counter-agroterrorism. We are
participating in the campus-wide effort to
identify our role in this arena and wiill use
our background in national nonprolifera-
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tion programs as well as national and
regional law enforcement connections to
attempt to further this agenda. Our cur-
rent involvement in providing information
services regarding emergency response for
livestock through the support of the DOE
and the FDA is an example of how we can
bring these programs together with exper-
tise available at ISU.

The program’s mission in forensic
science is formed around the Midwest
Forensics Resource Center, an ISU center
whose federal funding is administered by
the EPSCI program at the Ames Laboratory.
The MFRC has a well defined program of
work in Casework Assistance, Training,
Education and Research. The center’s
mission is to aid and advance the practice
of forensic science in the public crime
laboratories in a ten-state region through a
partnership between Ames Laboratory, ISU,
and those laboratories. The research pro-
gram of the MFRC will serve both to solve
the problems of our partners as well as to
seed larger research efforts through propos-
als to the FBI, ATE NI, and other federal
agencies (such as the multi-agency Techni-
cal Support Working Group). The MFRC is
already exploring expanded formalized
partnerships with the FBI and ATF for
distributed training. The MFRC program of
work also seeks to expand the involvement
of other ISU centers and of other universi-
ties and laboratories in forensic science
through all four program areas.

Some problems common to all of these
mission areas are related to the interpreta-
tion and use of dense hyperspectral and
imaging data through intelligent applica-
tion of statistical processing tools. Signifi-
cant progress in these areas could be real-
ized by the construction, equipment outfit-
ting, and staffing of a facility that would be
dedicated to bringing together analytical
scientists, spectroscopists, imaging engi-
neers, statisticians, computer scientists,
materials scientists, forensic scientists,
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psychologists, and specialists in other rel-
evant fields to find synergistic solutions to
problems related to digitizing and mimick-
ing human perception and examination
and analyzing and presenting spectral and
image data in ways that make it accessible
and exploit its high density of information
content. We are pursuing this goal
through team building with various depart-
ments across campus and through discus-
sions with the ISU Foundation.

Overview of Main Research Efforts
National Security

A collaborative effort between Ames
Laboratory and researchers at Lawrence
Berkeley National Laboratory and Lawrence
Livermore National Laboratory, funded by
NA-22 involves the development of Laser
Ablation — Inductively Coupled Plasma —
Mass Spectrometry (LA-ICP-MS) instrumenta-
tion and methods for the direct analysis of
materials related to nuclear proliferation.
The project examines the process of laser
ablation and methods for detecting and
correcting for fractionation effects in the
laser-sampling, material transfer, material
vaporization, and ionization processes. We
have developed analytical methodology
and statistical methods for data examina-
tion that allow for analyses of solid samples
without matrix-matched standards and the
determination of material matching prob-
abilities based on trace isotopic composi-
tion.

A project originally funded by NA-22
but now funded through a WFO by the
FDA Center for Veterinary Medicine in-
volves the development of a database of
veterinary laboratories and experts who
would be able to respond with analyses in
the event of a terrorist attack on livestock.
This project utilizes the veterinary expertise
of the ISU College of Veterinary
Medicine and the ISU Veterinary Diagnos-
tics Laboratory to catalog information on a
number of toxic agents and zoonotic dis-
eases and on veterinary laboratories that



may be used to diagnose an outbreak that
would threaten our food supply and eco-
nomic security.

The Midwest Forensics Resource Center
is a cooperative effort of the Ames Labora-
tory and crime laboratories in a 10-state
region (including Ml, WI, MN, ND, SD, NE,
KS, MO, IL, and IA). The Center pools the
needs of these laboratories and addresses
them through a four-part program of work
in Casework Assistance, Training, Educa-
tion, and Research. Funding began in
2002 through an interagency agreement
with the National Institute of Justice in its
Crime Laboratory Improvement Program.

A project began this FY for the FBI
involves the development of image-reduc-
tion and statistical tools for the comparison
of toolmarks produced in hard metals (such
as on a screw driver, pry bar, or blade) by
various industrial machining methods.
These data analysis methods will provide a
statistical underpinning for forensic
toolmark examiners to claim some level of
uniqueness in a match between a tool and
a scratch pattern found at a crime scene.
These methods may be used to determine
the probability of two tools being produced
with indistinguishable surface patterns that
could be transferred to a scratched surface.

A project performed for the DOE-NV
office this FY, in cooperation with the
Special Technologies Laboratory, involved
the evaluation and comparison of FTIR and
ultra-high resolution visible gas-phase
monitoring equipment. The visible-wave-
length monitoring equipment was devel-
oped at Ames Laboratory. It may be used to
supplement infrared measurements in
characterizing atmospheric conditions at
the Nevada Test Site Spill Test Facility.

Environmental Quality

A research project funded on a WFO
contract for ORNL (as a subcontract for a
SERDP project), involves the development
of optimal sampling strategies for
unexploded ordinance. During the de-

commissioning of military bases, an impor-
tant step is the remediation of firing ranges
or other places where munitions were
used. In order to effectively direct those
remediation efforts, efficient sampling
strategies must be used. For this project,
the Laboratory developed optimal sampling
strategies that are based on spatial statistical
models.

Materials Chemistry (KC-02-03)

Mission Relevance

The Materials Chemistry Program works
to extend the basic scientific knowledge of
materials. Our efforts to discover new,
complex materials are inefficient unless we
also develop an understanding of the
factors that stabilize those materials. Thus,
the discoveries lead to better understand-
ing and the understanding leads to more
discoveries. This work is most germane to
the Laboratory’s mission of facilitating
energy generating, conversion, transmis-
sion and storage technologies.

Programmatic Vision

This Program is part of the foundation
of the Laboratorys vision for recruitment
and training of new scientists, for focused
interdisciplinary attack using historic
strengths, and for new efforts to elucidate
transformation pathways.

Overview of Main Research Efforts

The Materials Chemistry Program at
Ames Laboratory has a single overarching
goal, which is to synthesize and under-
stand the principles governing the stabilities
and properties of two classes of solid state
materials: polymers and metal-rich inor-
ganic compounds. In both classes, devel-
opment of heretofore-unknown materials is
emphasized. Within the class of polymers,
materials that are biologically relevant are
emphasized. Within the class of metal-rich
inorganic compounds, a specific goal is to
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understand the electronic and atomic
structure of quasicrystals - metallic alloys
with long-range positional order but with-
out periodicity - both in the bulk and at the
surface.

Scientific Highlights for 2003
The Electrical Conductivity of Single-Grain
Al-Pd-Re Quasicrystals

The physical consequences of aperiodic
atomic arrangement are of keen experimen-
tal as well as applied interest. As more and
more quasicrystalline materials are exam-
ined general trends have started to emerge.
AlPdRe, with its reported semiconducting
behavior, has been considered to be a
noteworthy exception to the rule that the
electrical transport in quasicrystyals is com-
parable to a poor metal. Using flux growth
techniques single phase, single grain
samples of i-AIPdRe were grown and sys-
tematic electrical transport data was col-
lected for a broad range of sample composi-
tions. These data indicate that the intrinsic
behavior of i-AlPdRe is not qualitatively
different from other quasicrystals and imply
that previous polycrystalline samples suf-
fered from low conductivity second phases.

Crystals of Quasicrystals

Quasicrystals were first identified as
nano-sized particles in metastable Al-alloys,
and the preparation of large, high-quality
samples has been a challenge ever since.
Our ongoing effort is to grow bulk single-
crystals that are structurally free of defects,
in order to unlock the physics that under-
lies the atomic arrangement of the aperi-
odic state. We have developed and refined
both traditional and non-traditional synthe-
sis methods for quasicrystalline sample
preparation, and our samples are in use
throughout the world. Our most recent
success is in growing samples of the newly
discovered binary Cd-Yb quasicrystal—
highly perfect samples up to 25 cm?. High
quality crystals of aperiodic phases made
available through this effort have been
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essential to developing a fundamental
understanding of the surface and bulk
structures.

Cluster Structure in the Face-Centered
Icosahedral R-Mg-Zn

Using high-quality single-grains of R-
Mg-Zn (R is Y, Tb, Dy or Ho) with resolution-
limited diffraction peaks; the local atomic
structure was probed with neutrons, X-rays,
and electrons. The differences in the
atomic pair distribution function (PDF), due
to loss of the anti-ferromagnetic ordering of
the Tb between 4.2 and 30 K, was used to
probe the rare-earth site. High resolution
TEM and single grain XRD have been used
to determine cluster structures. The local
clusters in this face-centered icosahedral
compound consist of 5 concentric polyhe-
dra, icosahedron, dodecahedron, icosahe-
dron, bucky-ball, and a dodecahedron,
containing 124 atoms. HRTEM results
indicate that clusters only edge with R
atoms, partially occupying the vertices of
the outer icosahedron and dodecahedron.

Connecting the Conventional with the
Unconventional

Conventional crystals are made up of
repeating units of atoms. Quasicrystals,
unconventional crystals, lack these basic
building blocks but are still ordered. This
order is termed “aperiodic order”.
Rsearchers at Ames Laboratory are examin-
ing structures that link the conventional
with the unconventional. The atomic
structure of decagonal quasicrystals repeats
uniformly in one direction but is aperiodic
in the others. The researchers have learned
that these materials are not simply made by
periodically stacking aperiodic planes as
had been suspected. Rather there is a
strong relationship between the periodic
and aperiodic directions. There are stable
planes that are tilted with respect to the
periodic axis. These planes may play a key
role in the growth and stability of these
novel materials.



Simplifying Complex Quasicrystalline Struc-
tures

Ultra-high purity synthesis of Zr, Pt,
alloys reveals for the first time coexistence
of meta-stable complex icosahedral
quasicrystalline and simple, ordered body-
centered cubic bd-Zr(Pt) phases. By achiev-
ing unprecedented low oxygen contents,
glass formation in Zr, Pt, is suppressed.
Using electron diffraction, near coincident
lattices are observed along the <2-fold> and
<111> directions of the quasicrystal and bo-
Zr(Pt) phases, respectively. In these zone
axis orientations, nearly identical structures
can be seen along the {5-fold} and {110}
planes, which suggests very similar charac-
teristic bond lengths exist in these contrast-
ing structures. Establishing structural
similarities between quasicrystals and simple
atomic arrangements may reveal an onto-
logical relationship between the atomic
decoration of quasicrystals and their related
large-unit cell approximants.

The Surprising Versatility of Indium in
Polyatomic Clusters

“Intermetallic” compounds formed
between the active (alkali) metals and
indium (In) are especially remarkable be-
cause they always contain polyindium
cluster anions, an aggregation that is very
uncommon among metals. Three recent
discoveries reveal new and remarkable
clusters of 1) interconnected indium-12
clusters in solid Na,KIn,, 2) an indium-
centered indium-16 in K,.In,, and 3) a
record-sized indium-centered indium-20 in
Na,In. . We have also recently discovered
the 18-atom intermediate size cluster for the
neighboring gallium. All of these clusters
are geometrically closed and have only
triangular faces. All of these compounds
have been found following exploratory
synthetic reactions at high temperatures in
sealed containers.

When Valence Rules Don't Work

Simple valence considerations, basically
the octet rule, are useful in accounting for
stability and structures of many compounds
between the early and late metals. But
exceptions are equally important to our
understanding of the existence of and
bonding in such compounds. A new class
of exceptions has recently been quantified
by high-level theoretical calculations,
namely, for compounds like Ca,(Ge,)Ge in
which the highest lying electrons in Ge,
are not bound as in a molecule (Br,) but
are delocalized as in a metal, and when
heavy supposedly closed-shell (octet)
monoanions, e.g., Pb* and Bi*", are un-
stable, and their compounds are metallic.
Examples include Ba,Bi,, Ba,PbO, and
Ca,Pb,V.

Bioinspired Self-Assembling Block Copoly-
mers

Recently, novel cationic block copoly-
mers have been synthesized with a set of
enhanced characteristics found in nature
that are desirable to mimic in artificial
systems: these polymers undergo thermo-
dynamic phase transitions, can sense and
respond to external stimuli (pH and tem-
perature), can self-assemble at various
length scales to form complex structures
hierarchically, and can microphase-separate
into nanodomains. Aqueous solutions of
these polymers self assemble to form mi-
celles and these nanoscale micelles self-
assemble further to form macroscale
thermoreversible gels by changing the pH
and temperature of the solution. These
biocompatible polymer gels have applica-
tions in glucose-regulated insulin delivery
and in gene therapy applications because
of their unique properties.

Fuel-Cell Membrane Structure

The proton-exchange membrane (PEM)
is a central, and often performance-limit-
ing, component in H,/O, fuel cells. A
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widely used PEM consists of a
perfluorinated polymer that combines
hydrophilic and hydrophobic segments on
a nanometer length-scale. Various two-
dimensional '"F NMR methods have eluci-
dated the structure of the minute physical
cross-links that confer mechanical strength
to the membrane. They consist of straight,
rapidly rotating Teflon-like chain segments
with nanometer-scale lateral loss of correla-
tion. These structural insights could lead to
rational design of fuel-cell membranes with
enhanced mechanical and transport proper-
ties.

Enhanced Throughput in Solid-State NMR.
Nuclear magnetic resonance (NMR) is
one of the most important methods for
studying advanced materials and
biomolecules. However, many applications
of solid-state NMR are limited by low sensi-
tivity and the necessity of lengthy signal
averaging. Methods of NMR signal en-
hancement have been developed that
reduce measuring times in polymers and
organic-inorganic nanocomposites 25- to
200-fold. This has enabled the elucidation
of the nanometer-scale structure of clay-
polymer composites. These approaches
hold great promise for also enhancing NMR
throughput in biomolecular applications.

Materials and Engineering Physics

The Materials and Engineering Physics
Program (KC-02-01) receives approximately
80% of its total budget (~ $6M for FY2003)
from the Materials and Engineering Physics
Program in the Materials Sciences and
Engineering Division of the DOE’s Office of
Basic Energy Sciences (BES). The core
research areas for which the Ames Laboratory
Materials and Engineering Physics Program
receives BES funding (KC-02-01) are: 1)
Structure and Composition of Materials; 2)
Mechanical Behavior and Radiation Effects;
3) Physical Behavior of Materials; 4) Synthesis
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and Processing Science; and 5) Engineering
Sciences. The remaining 20% of the
Program’s research budget is received from
other offices within the DOE (~11%)], industry
(~7%), and other federal agencies (~2%).

Mission Relevance

The research activities within the Materials
and Engineering Physics Program all
contribute in some manner to the DOE
mission in the areas of national security, fossil
energy, fusion energy, nuclear energy,

transportation systems, industrial
technologies, energy efficiency, and
environmental management. These

contributions stem primarily from the basic
precept that the properties and performance
of all materials are critically dependent upon
their structure and composition. To that end,
an overarching theme of the research
conducted within the Materials and
Engineering Physics Program is to advance
fundamental understanding of the complex
linkages between the synthesis, structure,
properties and performance of novel and
advanced materials.

Programmatic Vision

The Materials and Engineering Physics
Programs vision is to conduct world-class
research in the areas of materials science
and engineering that underlie energy
generating, conversion, transmission and
storage, environmental improvement, and
other technical areas essential to national
needs. This vision is well aligned with the
Laboratory’s mission. Ultimately, the materi-
als research in the Materials and Engineer-
ing Physicss Program seeks to establish new
tools and paradigms that enable the devel-
opment of novel materials and structures
with desired properties for improved perfor-
mance, life span, and maintainability. This
includes harnessing the rapid improve-
ments in computational power to enable
predictability of material structures and
properties from first principles, which may



even lead to new materials synthesis routes.
Advances in fundamental understanding
will progress towards reduced dimensional-
ity and increasing levels of compositional,
structural, and functional complexities.
Specific long-term goals include: develop-
ment of materials for highly efficient mag-
netic refrigeration; accurate prediction of
microstructural evolution during solidifica-
tion of alloys; fundamental understanding
of metallic-glass formation and stability;
advancement of new theories and models
for magnetism and phase transitions in
metallic alloy systems.

Overview of Main Research Efforts

The research efforts within the
Materials and Engineering Physics Program
seek to further basic understanding of
materials phenomena. Central to this is the
teaming of researchers, both within and
outside of the Program, to infuse a truly
integrated approach that couples
experiment to theory through modeling
and simulation. The program currently
consists of the following four major areas of
research focus:

* Magnetism — Aimed at
understanding the interaction of
competing energy contributions in
determining critical magnetic
phenomena.

» Science of Amorphous and Aperiodic
Materials — Aimed at understanding
the correlation between short-range
atomic order and the devitrification
and deformation behavior in
amorphous systems, and the role of
crystal chemistry (i.e., structure,
bonding and lattice energies) in
controlling the structural stability of
aperiodic systems.

* Solidification Science — Aimed at
understanding the dynamic
processes of nucleation, interface
destabilization and morphological
evolution in terms of the

fundamental thermodynamic and
kinetic properties of the crystal-melt
interface and its local response to
thermal, solutal, and structural
fluctuations.

» Extraordinary Responsive Rare Earth
Materials — Concerned with the
unique magnetic-martensitic phase
transformation in R,(Si Ge, ),
materials, where R is Gd and other
lanthanides, to achieve
understanding of the underlying
electronic structure and the
microscopic interactions bringing
about extremely strong coupling of
the localized magnetic moments
with the lattice.

There is also a multi-researcher effort
entitled, “Predicting Metallic Liquid
Structures and the Associated Competition
Between Crystallization and Vitrification
During Cooling”, that started in FY2003.
This effort is primarily aimed at establishing
accurate fundamental descriptions of the
short-range order, atomic motions and
transport properties in selected metallic
liquid and solid systems. Accordingly, this
effort strongly complements many of the
studies being conducted in the “Science of
Amorphous and Aperiodic Materials” and
“Solidification Science” focus areas.

There are also a number of research
efforts within the Program that are outside
the scope of the main research areas.
Examples of those research efforts include:
“Mechanics and Mechanisms of
Deformation and Microstructural
Evolution”, “ab initio Studies of Defect
Structures and Phase Transformations”,
“Anomalously Ductile Intermetallic
Compounds”, and “Mechano-chemistry of
lonic and Molecular Materials.”

The Materials Preparation Center (MPC),
which is managed by the Materials and
Engineering Physics Program, enables
fundamental research by providing users
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high-purity materials of tightly controlled
chemistries that are not available from
commercial suppliers.

Scientific Highlights for 2003

The scope of and scientific highlights
in the main areas of BES research in the
Materials and Engineering Physics Program
is described in the following:

Magnetism

This focus area deals with competing
energy contributions that determine critical
magnetic phenomena. Of particular
interest are systems where characteristic
structural dimensions are on the order of
the magnetic interaction lengths, or the
energy difference between crystalline states
is of the same order as the energy
difference between magnetic states.
Systematic experimental and theoretical
studies are designed to enable the control
of magnetic phenomena at various length
scales. The goal is to describe, understand
and manipulate physical interactions
propagating over spatial scales from
atomistic to macroscopic and over temporal
scales that vary by several orders of
magnitude.

As model systems which are both
experimentally well defined and
theoretically calculable, a series of rare-
earth intermetallic compounds have been
identified which meet the following
criteria: the compounds contain well-
defined magnetic structures (clusters or
assemblies) which are clearly separated
from each other, the number of atoms in
the cluster may be controlled via small
adjustments of chemical composition and
the series exists for several lanthanides,
including at least one nhonmagnetic
element. In these systems, the intra- and
inter-cluster exchange interactions between
rare-earth ions are well defined. These
materials have the potential to serve as
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model systems for the interactions of nano-
scaled magnetic systems. The experimental
program is strongly linked to theory and
modeling.
Highlights:
* The series of compounds R Ni

(N+1)(n+2) n(n-

1220y Wheren=2, 3, 4, and 5 has
been identified as an example of a
system containing a periodic array of
identical magnetic atomic
configurations and investigation of
the Pr compounds in this family has

been undertaken.

* Significant errors in the existing
phase diagrams for the R-Ni-Si
systems have been identified and are
being investigated.

* TheR . N .5, compounds
with nominal compositions of n= 3
and n =4 have been prepared as
single phase and the importance of
Ni defects in the phase formation has

been identified.

* For the n=3 compound with
nominal composition, Pr, NiSi ,
(Pr;Ni,Si;) and the actual
composition Pr.Ni, Si,, the
magnetization and specific heat as a
function of both temperature and
field has been measured and exhibit
complex behavior indicative of

competing magnetic interactions.

* The magnetocaloric effect, thermal
expansion and magnetostricition of
the n=3 material have been
determined.

Science of Amorphous and Aperiodic Mate-
rials

The main goals of this focus area are to
gain an increased fundamental under-
standing of the correlation between short-
range atomic order and the devitrification
and deformation behavior in amorphous
systems, and the role of crystal chemistry
(1.e., structure, bonding and lattice ener-



gies) in controlling the structural stability of

aperiodic systems. Experimental synthesis
techniques will be closely coupled with
dynamic structural characterization meth-

ods, together with theoretical and compu-

tational studies, to examine the nature,

specific atomic configurations and energet-

ics associated with the devitrification of

selected amorphous systems and the forma-

tion and stability of selected aperiodic
systems. Computational and experimental
studies at continuum and atomistic levels
will also be developed to better elucidate
the origin and transport of shear bands
within an amorphous system.

Highlights:

Revealed the difference in short-
range order (SRO) of amorphous
Zr, Pd,, alloys synthesized by solid-
state and vitrification techniques

load having a nanometer length
scale, the embryonic stage of shear
band formation in an amorphous
system was elucidated. (See figure)
Moreover, subsequent growth and
transport of the shear bands can be
observed. These results are critical
prerequisites for defining
constitutive laws to support new
modeling efforts using a novel
algorithm that does not suffer from
limitations of finite-element
modeling when applied to an
amorphous structure.

Developed a novel experimental
technique to obtain high-energy X-
ray diffraction data from liquid
Cd, . Yb alloys. Cd..Ybisa
congruently melting quasi-
crystalline phase, and these

experiments are leading, for the
first time ever, to the examination
of liquid-solid transformation in a
quasicrystal-forming alloy without
any modulation in chemistry.

using high-energy X-ray diffraction
coupled with Reverse Monte-Carlo
(RMC) simulations. The partial pair
distributions based on RMC
simulations suggest that chemical
SRO exists in both alloys, with short
Pd-Pd, intermediate Zr-Pd and
longer Zr-Zr bonds existing in the
first shell. Of particular importance
is the observation that the solid-
state synthesized Zr, Pd,,
amorphous structure shows an
affinity for a different metastable
structure than the vitrified system
(i.e., ALCu vs. icosahedral,

respectively). Molecular

' dynamics simulation
of a 20,000-atoms,
model binary-glass
system showing the
evolution of shear
bands under a
cylindrical
indenter.

» Discovered a critical oxygen
impurity level for glass formation
in melt-spun Zr, Pt, ribbons.
Ultra-high purity synthesis
produces a fully crystalline
structure, while higher oxygen
contents lead to amorphous
structures.

* Using molecular dynamics
simulations of constrained
deformation under a localized
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Solidification Science

This focus area has the overall objective

of understanding the dynamic processes of
nucleation, interface destabilization and
morphological evolution in terms of the
fundamental thermodynamic and kinetic
properties of the crystal-melt interface and
its local response to thermal, solutal, and
structural fluctuations. Development of
models and theories in this focus area will
involve description of physical interactions
that operate over spatial and temporal
scales that vary over several orders of mag-
nitude, from the microstructural scale (10-6
— 10-3 m) down to the atomistic (10-8 — 10-
10 m). Thermodynamic and kinetic proper-
ties that ultimately govern the dynamics of
morphological transitions, and which
originate at the atomistic or even electronic
level, will be determined in order to
achieve substantive theoretical advance-
ment and the development of predictive
capability.

Highlights:
= Experimental verification of the

solidification microstructure map for
Al-Si has initial success in the Si-rich
near-eutectic region, when tested
with He-atomized spherical powders
over a range of particle diameters.
The as-solidified particle microstruc-
tures of both compositions exhibited
a steadily increasing coupled eutec-
tic spacing with increased particle
size.

Measured anisotropy of crystal-melt
interfacial energy using three-
dimensional reconstructions liquid
droplet shapes (See below).

Developed a high-sensitivity
technique for the measurement of
interfacial free energy as a function
of crystallographic orientation using
grain boundary groove shapes.
Along with continued development
of the coupled groove theory, this
technique promises to be very

Preliminary results
for Al-Sn (at 300°C):

e = 0.0243
€2 = -0.0005

The normalized crystal-melt interfacial free energy (y/y,) is represented here in polar coordinates using the
relevant spherical harmonics. The first two terms with cubic symmetry are fitted to experimental measurements
of equilibrium shape in Al-Sn at 300°C, yielding the anisotropy coefficients & =0.0243 and &,=-0.0005.
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sensitive for the determination of

anisotropy if interfacial free energy.

= Established a relationship between
minimum velocity for amorphous
melt-spun ribbons and melt-pool
interface properties based on the

time-scale of melt pool oscillations. It

was shown that the Fourier
transform of the ribbon width
oscillation has a characteristic
frequency, independent of wheel
speed. The velocity for melt-pool

instability and transition to crystalline
ribbons was found to be related to

this frequency.
= Determined solid-liquid interfacial

anisotropy for aluminum using both

Sample configuration taken during one
simulation. Red area is disordered liquid,
while the green and blue regions are
ordered in the crystal (with thermal
fluctuations leading to variation in the local
order).

embedded-atom and Lennard-Jones
pair potential models. Our simula-
tions are of systems in which the
liquid and crystal coexist in equilib-
rium. By comparing with published
data by other groups, it was shown
that our approach produces a better
estimate of the differences between
the free energies of systems with
different orientations. (See below)

Extraordinary Responsive Rare Earth Materi-
als
Research is directed towards analytical
and systematic experimental studies of the
unique magnetic-martensitic phase transfor-
mation in R5(SixGe1-x)4 materials, where R
is Gd and other lanthanides, to achieve
understanding of the underlying electronic
structure and the microscopic interactions
bringing about extremely strong coupling
of the magnetic moments with the lattice.
Another goal is the development and
validation of models of the magnetic-
martensitic transformation, which will allow
for the design of novel material systems
exhibiting extremely large responses to
small changes of magnetic field, tempera-
ture and pressure.
Highlights:
= Temperature dependent X-ray single
crystal and powder diffraction, and
magnetic susceptibility data of
Gd,(Si Ge, ), forx=0.49, 0.5, 0.52,
and 0.53 showed that the
martensitic transformation is rapid,
complete and fully reversible when it
is coupled with the ferromagnetic
ordering-disordering process on
cooling-heating. A second, high
temperature martensitic phase
change between ~500 and 700 K is
sluggish, incomplete and irreversible
in the paramagnetic state, even
though the crystallographic phase
change is the same as that for the

23



24

low temperature phase transition.
Interstitial oxygen seems to play an
important role in the reversibility of
the martensitic transition in the
paramagnetic state.

The magnetic-field induced struc-
tural transition in Gd,Ge,, a giant
magnetocaloric effect material, has
been observed in-situ by uniquely
combining x-ray powder diffraction
with high magnetic field capabilities.
The structural transformation and
the imaging of the shifting atoms
(some by as much as 1 A with re-
spect to one another) were mapped
as a function of magnetic field at
constant temperature, and as a
function of temperature at constant
magnetic field. The giant
magnetocaloric effect arises from the
amplification of a conventional
magnetization mechanism by a
substantial thermal effect of the
magnetic field induced structural
transition. Such new knowledge
and understanding of the contribu-
tions from field induced magnetic
and structural changes to the
magnetocaloric effect pave the way
to advanced magnetocaloric materi-
als, in which the entropy of the
structural transformation is maxi-
mized.

Syntheses of a number of R-Si-Ge (R
= Gd, Tb, Dy and Er) single-crystal
compounds were accomplished to
investigate the anisotropy of physical
properties of these materials.

Electronic structure calculations for
Gd.Si, and Gd,Ge, showed that the
interslab Si-Si or Ge-Ge interactions
exhibit a strong antibonding
character near the Fermi level in the
Gd_,Si,-type structure. Furthermore,
differences in orbital energies reveal
that Ge-Ge bonds are “weaker” than
Si-Si bonds in these structures and

will “break” at lower temperatures,
which is consistent with the
combined magnetic-crystallographic
transition temperatures observed for
the Gd,(Si Ge, ), series.

= The electronic properties of
ferromagnetic orthorhombic and
paramagnetic monoclinic phases of
Gd, (Si,Ge,) were calculated using
tight-binding linear-muffin-tin-orbital
(TB-LMTQO) method with combine-
correction contribution.

= Exchange coupling calculations
were used to obtain the effective
Heisenberg Model parameters. The
free energy as a function of
temperature was calculated in the
mean-field approximation in both
phases. The phase transition
calculated in this approximation is a
first order magneto-structural
transformation with a large value of
|oM/0T|, thus explaining the giant
magnetonetcaloric effect. Also, the
magnetic field dependence of the
Curie temperature, predicted
theoretically, agrees well with
experimental data.

Interactions

The research staff in the Materials and
Engineering Physics Program (as well as
other programs at Ames Laboratory) are
active participants in many of the basic
science projects in the distributed Center of
Excellence for Synthesis and Processing of
Advanced Materials (CSP) and the Computa-
tional Materials Science Network (CMSN),
two major collaborative research efforts
supported by the Materials Sciences and
Engineering Division of BES. Funding for
CSP and CMSN projects is generally referred
to as glue funding (typically less than $20K
per year per investigator), since it serves
primarily to promote collaborations via
travel and attending meetings. The re-



search staff also maintains strong interac-
tions with other DOE laboratories, espe-
cially the Advanced Photon Source (APS) at
Argonne National Laboratory, and with
numerous national and international uni-
versities and research institutes. The exten-
sive number of multi-authored publications
by the researchers in the Program is testi-
mony to the vitality of many of these inter-
actions.

Materials Synthesis and Processing

An important and unique feature of
the Ames Laboratory is its Materials
Preparation Center (MPC), which is
managed by the Materials and Engineering
Physics Program. The MPC is a user facility
that is primarily dedicated to the
preparation, purification, and
characterization of metallic materials.
Established in 1981, the MPC consolidates
and makes available to scientists in
university, industry, and government
facilities the synthesis and processing
capabilities developed at Ames Laboratory
during the course of its extensive
involvement with basic materials research.
The MPC enables fundamental research by
providing users, on a full cost recovery
basis, high-purity materials of tightly
controlled chemistries that are not available
from commercial suppliers. More details on
the MPC can be found at the web site:
www.mpc.ameslab.gov.

Non-Destructive Evaluation

The Nondestructive Evaluation pro-
gram at Ames Laboratory is at the forefront
of research efforts to develop noninvasive
measurement techniques for detect-
ing and characterizing defects and me-
chanical properties of structural compo-
nents. These measurements are performed
at various points in the life cycle and pro-
vide information needed to forecast reliabil-
ity and safe service life. Scientists in this

program are working with government
and industry to meet world needs for
reliability in manufacturing materials and
structures. Techniques developed in this
program have included the Magnescope, a
device that measures a materials magnetic
properties to assess damage and potential
for failure from destructive mechanisms
such as fatigue and corrosion, and a device
called Ultraform that uses ultrasonic waves
to predict a metals ability to be stretched
and formed into complex shapes. The
Ultraform technology could mean a de-
crease in both waste and downtime for
auto and beverage can industries. Current
activities are being conducted in support of
the Office on Environmental Management
(OEM) and the Nuclear Energy Research
Initiative (NERI). The OEM work is directed
at assessing the structural integrity of the
large tanks used to store high-level wastes
at Hanford, Savannah River, and INEEL.
Included is the development and demon-
stration of a high-speed technique to screen
for corrosion in the tank walls making use
of Electromagnetic-Acoustic Transducer
(EMAT) technology. For NERI, new NDE
simulation tools are being used to design
in-situ sensors for advanced reactors. The
longer refueling periods of these reactors
require new inspection/maintenance strate-
gies, and simulations are playing a central
role in evaluating options. The Ames Labo-
ratory NDE program benefits from a close
and synergistic cooperation with lowa State
University’s Center for Nondestructive
Evaluation, which interacts closely with
twenty industrial sponsors of generic, pre-
competitive work (through the NSFs Indus-
try/University Cooperative Research Center
Program) and conducts a number of major
research and technology development
programs for agencies such as the FAA,
NASA, and the Air Force.
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Interlaboratory Interactions

Ames effectively partners with research-
ers at other DOE Laboratories and Facilities.
A sampling of these interactions include:

* The Materials Preparation Center
prepares high-purity metals for many
of the other DOE Laboratories (see
sections entitled “User Facilities” and
“Resource Projections.”)

* Ames Laboratory researchers in the
Applied Mathematics Program are
collaborating members of three large
interlaboratory SciDAC projects for
high performance computing soft-
ware development.

» Scientists at the Ames Laboratory are
members of several interlaboratory
research projects supported by the
DOE/MS Center for Synthesis and
Processing and by the Computa-
tional Materials Sciences Network
(CMSN).  (http://
cmpweb.ameslab.gov/ccms/)

* Research on photonic band gaps
with Sandia National Laboratory.
(http://www.public.iastate.edu/
~cmpexp/groups/ho/pbg.htmil)

» Construction and instrumentation of
undulator and bending magnet
beamlines at the APS (Advance
Photon Source) at Argonne in col-
laboration with about ten midwest
university groups. (http://
epics.aps.anl.gov/welcome.html)

» Surface structure determination
using electron diffraction of
quasicrystals in collaboration with
scientists from Lawrence Berkeley
National Laboratory. (http://
www.quasi.iastate.edu/)

 Scientists in Ames Laboratorys Envi-
ronmental and Protection Sciences
Program are participating in a col-
laboration with LBNL and LLNL to
improve the practice of laser ablation
sampling for mass spectrometric
analyses of nuclear nonproliferation
samples.
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Laboratory Directed Research &
Development (LDRD)

The LDRD program at the Ames Labo-
ratory is structured and administered so as
to provide critical intial operating and
capital support for promising new and
highly innovative ideas in the areas of
research activity embraced by the
Laboratory’s and the Departments missions.
Although LDRD-funded projects may (and
in many cases will) become candidates for
continued funding from DOE program-
matic sources or other funding sources, the
time required for proposing and securing
such support is of a magnitude that would
tend to curb the enthusiasm of creative
staff members. The ability to promptly
explore the best, truly new suggestions and
approaches from our scientific and techni-
cal staff contributes greatly to the Ames
Laboratorys vitality and magnifies its signifi-
cance to the Department.

Projects for possible support by the
Ames Laboratorys LDRD Program will be
sought from all technical segments of the
Laboratory. Proposals will be initially evalu-
ated by members of the Ames Laboratory’s
scientific and technological management.
Final review and approval for funding is
the responsibility of the Laboratory Director,
as is the overall management of the LDRD
Program.

The Ames Laboratorys LDRD program
will be conducted to (1) stimulate the
generation of new and promising scientific
innovations, (2) evaluate the potential of
new ideas and those pertinent to the
Laboratory’s missions, (3) demonstrate the
technological merit of promising basic
research results, and (4) to enable the
Laboratory to more effectively identify new
thrusts and initiatives that will contribute to
its long-term strategic development and
that of DOE.

Proposals are invited and received by
the Laboratory Director from principal
investigators or interdisciplinary research



teams from all programmatic areas of the
Laboratory. These proposals must present
clearly a brief description of the new idea
or approach, what new information and
benefits are anticipated by the end of the
defined project term, and the magnitude
and type of resources required.

The principal investigators named in
successful LDRD proposals report to the
Laboratory Director throughout the con-
duct of the project, receive technical over-
sight from their normal programmatic
management and coordinate with the
appropriate support offices of the Labora-
tory as required. An annual written

progress report is submitted by the principal

investigators to the Laboratory Director for
his use in evaluating the quality of the
project and in the preparation of the re-
quired reports to DOE.

Currently, there are no LDRD projects
being funded at Ames.
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Situation Analysis

Ames Laboratory will focus on basic
research and mission-related applied re-
search to solve the complex problems
encountered in energy production, utiliza-
tion and efficiency, national security needs,
human health and safety, and environmen-
tal restoration and waste management.
The Laboratory embraces the goal of help-
ing to maintain the Nation’s economic
security and homeland defense by training
new science, math and engineering profes-
sionals, by transferring technologies result-
ing from our basic and applied research
programs, and by nurturing partnerships
with industry, academe, state and other
federal agencies.

The observable trends which impact
Ames’ situation include: a renewed empha-
sis on technologies for homeland defense;
the need for new and innovative materials
synthesis and processing (an Ames forte);
an increased concern over the safety and
health of our citizens; the characterization
and remediation of environmentally de-
graded sites worldwide; the demand for
increased federal laboratory - industrial
partnering; and the combining of practical
hands-on scientific training with formal
education. All of these are critically impor-
tant to the countrys technological, eco-
nomical and sociological objectives. Ames
has unique strengths and organizational
advantages which permit the Laboratory to
contribute in an extraordinary fashion, and
in fact, we have already made significant
progress in each of these areas. Our cus-
tomers (the DOE; the academic commu-
nity; other governmental entities; and
industry) are all benefiting from this
progress.

The Ames Laboratory is a highly
successful experiment in partnering a
DOE research laboratory with a re-
search university. The Ames Labora-
tory, located within the campus of its
contractor, lowa State University, con-
ducts world-class scientific research in
focused areas, often with highly inter-
disciplinary teams. The unique con-
tractor relationship produces a variety
of efficiencies arising from shared ap-
pointments and shared facilities. The
availability of a broad talent pool of
scientists, engineers and graduate stu-
dents allows the Laboratory to quickly
and effectively respond to evolving
DOE priorities.

Unfortunately, other equally observable
trends raise some doubt regarding the level
to which we will be able to implement
these mission elements. These include the
decrease in federally base-funded research
for its national laboratories; the increasing
difficulty that institutions face in acquiring,
upgrading and maintaining facilities and
state of the art equipment; and the aging
of the American workforce coupled with a
decreasing scientific personnel pool. Ames
will strive to counteract these negative
trends by expanding its cooperative re-
search activities, by forging new interac-
tions with its contractor, lowa State Univer-
sity (ISU) to the mutual benefit of the Labo-
ratory and the University, and by expand-
ing the awareness of, and hence the sup-
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port base for, the Laboratory within state,
regional, national and international com-
munities.

The goals and strategies listed within
reflect the long-term characteristics of a
broad multi-partner operating environment
and Laboratory Managements present
vision of the future. Our mutual coordina-
tion of missions and activities within this
broad strategic environment will assure that
the Laboratorys diverse stakeholders all
derive added-value from the Laboratory’s
basic and applied research and other mis-
sion-related activities.

Vision for the Future
Recruitment and Training

Any vision for attaining or maintaining
preeminence must include efficacious
mechanisms for obtaining and developing
the skilled people that are going to take
you there. The Laboratory will continue to
partner with ISU to recruit outstanding
scientists with joint faculty and laboratory
positions. This combination has proven to
be a very effective drawing card for the
very best people. Likewise, the Laboratory
will continue to work with academic units
of the University to recruit outstanding
graduate students, and engage them in
forefront research in preparation for leader-
ship positions in the scientific community.

Selection of Focused Scientific Targets for
Interdisciplinary Attack Using Our Historic
Strengths

Ames has internationally recognized
programs in analytical chemistry; synthesis,
processing and characterization of new
materials; scientific computation; catalysis
science; magnetism; solid-state chemistry
and nondestructive evaluation (NDE). The
Laboratory utilizes these strengths to under-
take problems relevant to the DOE in which
we will be recognized as international
leaders. Some focused areas where the
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Laboratory has successfully employed these
strengths include photonic band gap
materials, quasicrystalline materials, induc-
tively coupled plasma mass spectroscopy
(ICP-MS), single molecule spectroscopy, spin
dynamics, magnetic refrigeration and lead-
free solder.

Focused scientific targets include the
following (For a more in-depth description,
see the Major New Program Initiatives
Section):

Forensic Science, Education and Outreach
for National Security

The Laboratory will expand on its
current successful forensics initiative, the
Midwest Forensics Resource Center, to
become a critical component of our nation’s
homeland security imperative. Our applied
strengths in environmental and protections
sciences, chemical and biological sciences,
NDE, analytical instrumentation and com-
putational sciences will play an enhanced
role in the scientific investigation of basic
problems in forensic science and technol-
ogy development.

Preeminence in Energy-Related Plant
Science

The Laboratory will partner with the
prestigious plant sciences programs of ISU
to establish a national facility for plant
metabolomics. This initiative will develop
computational metabolomics to the next
level, create the next generation of instru-
mentation to increase both the speed and
sophistication of metabolomics experiments
and provide facilities for visiting industrial
and academic scientists. A unique feature
of this effort is an ancillary initiative on
single-cell biology. The resulting under-
standing of fundamental cell processes will
allow metabolic engineering capable of
producing from plants new polymers,
drugs, chiral compounds for industrial
intermediates and fuels.



Transformation Pathways

Material science today is critically
lacking in detailed fundamental under-
standing of the mechanisms and driving
forces governing the prediction and con-
trol of structures in condensed-matter
systems. The Laboratory will exploit its
expertise in synthesis, processing, analysis
and modeling to undertake a lab-wide
interdisciplinary initiative pursuing under-
standing of the mechanisms and driving
forces governing the prediction and con-
trol of structures in condensed matter
systems. The dynamics of phase transfor-
mations leading to structural complexity
and emerging pattern formation will be
related to energy landscapes and transfor-
mation pathways. The ultimate goal is to
define and unify the principles governing
such phenomena as the novel interface
patterns associated with quantum size
effects, dendritic growth and the formation
and lifetimes of metastable states. This
work has broad implications in energy
conversion, separations, catalysis and
nanotechnology.

Research Goals and Strategies

Ames Laboratory has identified four
goals to be accomplished within the next
five years and has developed strategies for
their achievement:

GOAL 1. ENHANCE AND STRENGTHEN THE
LABORATORY’s ScIENTIFIC AND TECHNICAL
ProGrAmMs (CRITICAL)

StrATEGIC Issue(s): (1) WiTH THE POsSIBIL-
ITY FOR CONTINUED PRESSURE ON THE BASE
RESEARCH FUNDING, WHAT MISSION-RELATED
OPPORTUNITIES WITHIN INDUSTRY AND OTHER
GOVERNMENTAL AGENCIES EXIST FOR AMES TO
PURSUE? (2) IN WHAT WAYS CAN THE
LABORATORY MAKE MAJOR RESEARCH CONTRI-
BUTIONS FOR ASSURING HOMELAND AND
ENERGY SEcURITY? (3) How caAn AMES

IMPLEMENT COST-EFFECTIVE MANAGEMENT
TECHNIQUES IN ORDER TO PROVIDE ITS
RESEARCH PROGRAMS THE CONTINUED OPPOR-
TUNITY TO EXCEL?

Strategy: The Laboratory will promote
interdisciplinary research activities and
pursue new interdisciplinary research
opportunities. It will strive to create an
atmosphere in which the scientific and
technical staff are increasingly aware of
new interdisciplinary research thrusts
and have the opportunity and incen-
tives to pursue them.

Strategy: Ames Laboratory will con-
tinue to nurture the excellence of its
scientific and technical work by manag-
ing an environment in which that work
can be completed in a cost-effective
manner and by developing rapid re-
sponses to new funding mechanisms
and opportunities.

Strategy: The Laboratory will maintain
and seek opportunities to expand its
core research competencies in such
areas as materials and chemical sci-
ences, computational and theoretical
sciences, forensic sciences and the
biosciences by identifying new pro-
grammatic alternatives and thrusts and
actively pursuing these through the
various available funding mechanisms.

Strategy: Ames Laboratory will actively
seek funding for major integrating
activities that address national needs.

GOAL 2: ExrAND THE LABORATORY's INDUS-
TRIAL RELATIONS

STrATEGIC IssuE(s): How can AMEs
LABORATORY FOSTER INDUSTRIAL COLLABO-
RATIONS TO ENHANCE ITS PROGRAMMATIC
AND TECHNOLOGY TRANSFER ACTIVITIES?
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Strategy: Ames Laboratory will encour-
age participation by non-DOE entities
in its basic and applied research pro-
grams where the need for the unique
expertise and facilities of the Laboratory
can be utilized.

Strategy: Ames Laboratory will foster an
open atmosphere (within the limits of
federal law, DOE policy, and established
confidentiality procedures) aimed at
encouraging industry to participate in
cooperative research and development
efforts.

Strategy: The Laboratory will encourage
its scientists, researchers and staff to
develop research relationships with
non-DOE entities, pursue Work For
Others, 100% funds-in CRADAS and
other forms of partnership with public
and private sector organizations to
maintain our core competencies while
meeting the Departments technology
transfer mission.

Strategy: The Laboratory will encourage
the creation and development of spin-
off companies that are based upon
Ames Laboratory intellectual property.

Strategy: The Laboratory will seek to
participate fully in University, State and
Federal programs and partnerships, and
actively pursue funding opportunities
for technology development and com-
pany assistance, including DOE's Office
of Industrial Technology Program, the
lowa Companies Assistance Program
(ICAP), the SBIR and STTR programs,
and other related University, State and
Federal initiatives.

GOAL 3: INCREASE LABORATORY OUTREACH

STrATEGIC Issue(s): How can AmMEs LaBo-
RATORY INCREASE ITS VISIBILITY AND MAIN-

TAIN PUBLIC TRUST IN THE DOE missION AND
ACTIVITIES CARRIED OUT IN THE AMES AREA?

Strategy: Ames Laboratory will continue
its efforts to enhance the Laboratorys
internal and external communications
in order to maintain the openness and
trust it has achieved with public con-
cerns.

Strategy: Ames Laboratory will partici-
pate in DOE, muilti-laboratory, univer-

sity, and advanced business communi-
cations efforts.

Strategy: The Laboratory will maintain
effective public affairs output to DOE
and ISU stakeholders, the Laboratory’s
own staff, business and industry, and
the wider public residing in Ames, the
state of lowa and our multi-state region.

Strategy: The Laboratory will nurture
the constituencies with whom it works
for the purpose of seeking guidance
from them and providing them with
appropriate Laboratory services.

Strategy: Ames Laboratory will continue
to identify, develop and submit applica-

tions for scientists, researchers, staff and
students to nationally recognized award
programs.

GoAL 4: CONTINUE AND STRENGTHEN THE
LABORATORY's EDUCATION PROGRAMS

STrRATEGIC IssuE(s): (1) DECREASED
FUNDING LIMITS THE NUMBER OF GRADUATE
AND POSTDOCTORAL RESEARCHERS THAT CAN
PARTICIPATE IN PROGRAMMATIC RESEARCH.
(2) THE ELIMINATION OF FUNDING FOR K-
12 EDUCATIONAL ACTIVITIES CURTAILED A
NUMBER OF STRONG, INNOVATIVE PROGRAMS
THAT HAD BEEN ESTABLISHED AT AMES.



Strategy: Ames Laboratory will continue
support for undergraduate and gradu-
ate students, and postdoctoral research-
ers as significant participants in its scien-
tific programs, as funding allows.

Strategy: Ames Laboratory will continue
to foster close working relationships with
Historically Black Universities and Col-
leges, ISUs Women in Science and
Engineering Program, ISUs College of
Education, and with other efforts, seek-
ing to attract nontraditional or under
represented population segments to
science and engineering.

Strategy: The Laboratory will work
toward increasing the number of stu-
dents entering scientific disciplines.
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INITIATIVES




Plant Metabolomics Resource
Facility

Mission

We propose to build a national facility
for plant metabolomics. This facility will
have state-of-the-art analytical instrumenta-
tion that will allow biologists to conduct
genome-wide metabolite profiling. Further-
more, this facility will also become the
source for the development of the next
generation of instrumentation that will
dramatically increase both the speed and
sophistication of metabolomics experiments
and will also have a team of experts in
computational metabolomics . The pro-
posed facility will include laboratories for
visiting scientists and for analytical methods
development.

Justification

Combining the excellence in analytical
chemistry, computational chemistry and
virtual reality engineering in the Ames
Laboratory with the rich tradition of plant
science research at lowa State University
will make this facility the premier resource
for plant metabolomics research. This facil-
ity will enable scientists across the nation to
interact with leading scientists in chemistry,
engineering and the biological sciences.
Researchers will have access to state-of-the-
art technologies for conducting high-
throughput genome profiling experiments
to functionally analyze genomes. Although
some national labs and universities have
similar instruments, no single facility has
the combination of cutting-edge instrumen-
tation development and the collection of
analytical instrumentation and computing
facilities that will be present at the Ames

. NOTE: Initiatives are provided
b for consideration by the
Department of Energy.
Inclusion in this plan does not
imply Department approval of
or intent to implement an
initiative.

Laboratory facility. Our growing visibility in
the area of plant metabolomics is evidenced
by the fact that the 3rd International Con-
gress on Plant Metabolomics will be orga-
nized and held in Ames in the summer of
2004.

Transformation Pathways in the
Condensed State

Mission

This new initiative builds on the tradi-
tional strengths of the Ames Laboratory in
the materials sciences. It is a partnership
between the Metals and Ceramics Science,
Condensed Matter Physics and Materials
Chemistry programs. The initiative seeks to
understand the fundamental physics and
chemistry of transformation pathways
which in this context is understood to
mean the routes to the structural evolution
of materials involving pattern and composi-
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tion arrays on different length scales. The
subject is important in synthesis and pro-
cessing to understand the reactivity, stabil-
ity and other important properties of materi-
als. The approach is a synthesis of basic
theory, computer modeling and experi-
ment.

Catalysis Center

Mission

The Center will focus on green chemis-
try and catalysis with the overall goal of
preventing pollution at the source. Re-
search areas will include catalytic routes to
cleaner fuels, biocatalysis, bioremediation,
catalytic routes to green feedstocks, and
new reactions in green chemistry. To this
end, the Center will develop unifying
themes among existing programs, and seek
to promote new initiatives by bringing
together various related scientific sub-
disciplines that do not have a strong tradi-
tion of collaborative work with each other.

The Center will also serve as a resource
for DOE catalysis efforts by bringing to-
gether scientists, equipment, and facilities
at Ames Laboratory and lowa State Univer-
sity. The scientists at the Center will con-
duct research in homogeneous and hetero-
geneous catalysis and biocatalysis directed
toward green chemistry. One of the impor-
tant aspects of the proposed work will be
the catalytic conversion of agricultural
plant materials to useful products. This will
complement and support the Biorenewable
Resources Consortium (see page 30), which
Ames Laboratory has established with the
USDA-sponsored lowa Agriculture and
Home Economics Experiment Station and
the recently-founded Plant Sciences Insti-
tute (PSI) on the lowa State University
campus. Both efforts will seek to exploit
the strong scientific and organizational ties
between the Ames Laboratory and lowa
State University to provide a natural frame-
work for bringing together the strengths of
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the University in agriculture and biology
with the natural sciences resident in the
Ames Laboratory and also in many of the
University's departments. Additional
strengths derive from various University
Centers (such as the Center for Crops Utili-
zation Research, Center for Sustainable
Environmental Technologies, and the PSI)
dedicated to the development and utiliza-
tion of biorenewable resources. However,
the overlap between the catalysis center
and the Biorenewable Resources Consor-
tium will be minimal. Green chemistry
extends into chemical and environmental
areas that have little to do with
biorenewable resources.

The strong scientific ties between the
Ames Laboratory and ISU, as well as their
physical proximity, will also facilitate the
pursuit of the educational missions of the
Center. Both graduate and undergraduate
students will be involved in research. Edu-
cational activities in the Center will serve to
both train students and generate an inter-
est not only in catalysis but also for energy
and environmental issues in general.

Justification

Energy production and utilization, the
slow-down or reversal of global warming,
and preservation and restoration of the
environment are among the most pressing
technological and scientific challenges of
the present time. Governmental regula-
tions that address these and other problems
are becoming increasingly strict and are
impacting the competitiveness of American
industry in global markets.

As diverse as they might seem, these
challenges and problems are related and
should be addressed together in a rational,
multi-front approach. Cutting energy
consumption, by designing more efficient
industrial processes and simultaneously
replacing fossil fuels and feedstocks with
renewable sources of energy and materials,
will have multiple positive impacts and help
ensure an adequate energy supply for



future generations. These goals can and
should be achieved in an environmentally
responsible manner and without increasing
the levels of atmospheric carbon dioxide
above acceptable limits.

Any successful and comprehensive
approach to energy and environmental
issues will have to rely heavily on catalysts
(substances that reduce the activation
barriers and increase the rates of chemical
transformations, but themselves remain
unchanged in the process). Important
chemical reactions can be carried out cata-
lytically under milder conditions, with less
energy expenditure, in a shorter time, and
using more environmentally friendly chemi-
cals and solvents than without the aid of
catalysts.

Industry, government, and science and
technology agencies of the industrialized
world have recognized the enormous
potential role of catalysis in the future. In
the Technology Vision 2000 (a joint project
of the American Chemical Society, the
American Institute of Chemical Engineers,
the Chemical Manufacturers Association,
the Council for Chemical Research, and the
Synthetic Organic Chemical Manufacturers
Association), catalysis occupies a prominent
place in the vision statement outlining the
technology agenda for the chemical indus-
try. Similarly, successful responses to gov-
ernmental initiatives, such as the Presiden-
tial Green Chemistry Challenge, established
in 1995, or the Presidential Executive Order
of August 1999 for “Developing and Pro-
moting Biobased Products and Bioenergy,”
are unrealistic without new developments
in catalysis. The May, 1999 NSF/DOE
workshop on Molecular and Environmental
Science classified catalysis/biocatalysis as
one of the seven enabling research areas,
which are expected to have a significant
impact on technological challenges of
national interest.

The joining of the expertise and re-
sources of the Ames Laboratory and a
number of academic departments and

centers at lowa State University makes
possible a truly interdisciplinary approach to
problems in catalysis. This center will, in
time, have the critical mass and the wider
resource base needed to respond quickly to
DOE initiatives related to catalysis.

Hydrogen Generation and New Ma-
terials

Mission

The Ames Laboratory proposes this
“Clean Energy for the Future” initiative to
address several critical issues which have
prevented the successful development of
hydrogen as a fuel for the future. The
effort includes a companion demonstration
project that will utilize scientific develop-
ments arising from the project and put
these improvements into practice in a rural
setting.

Background

Hydrogen has long been touted as a
fuel for the future and much critical work,
especially in the area of hydrogen storage,
has been undertaken at Ames Laboratory.
However, despite optimistic forecasts re-
garding hydrogen as a resource for future
U.S. fuel needs, there are still impediments
to its development as a sustainable, safe
energy source. This initiative will address
four significant obstacles and will develop a
rural demonstration site to test the scientific
developments that result.

The program goals are to:

* improve and perfect wind turbines
and other energy sources for hydro-
gen generation,

» address inefficiencies in electrolysis,

» develop effective solid and liquid
hydrogen storage systems for a
variety of uses,

* investigate transportation and deliv-
ery infrastructures for hydrogen, and

» establish a rural demonstration
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project to test and further develop
existing technologies.

The results of this initiative may pro-
duce significant impact at the state and
national levels; initially, it has the potential
to make the State of lowa self-sufficient in
energy, using only abundant renewable
resources. Energy dependency is a critical
issue the nation over, and a successful lowa
hydrogen economy model could potentially
demonstrate a clean, sustainable energy
technology that could be implemented
nationwide.

Approach

This project will involve the develop-
ment of new and improved processes for
hydrogen generation and materials that
meet the performance specifications these
processes require. It will also feature a full-
scale demonstration system for rural hydro-
gen power generation and utilization. The
materials-related research will consist of a
linked series of projects that seek to im-
prove the efficiency, simplify the produc-
tion, and lower the cost of the array of
technologies needed for implementation of
a hydrogen-based clean energy economy.
The hydrogen energy cycle demonstration
project will permit a full assessment of
individual and system-related costs and
needs for improvement of the components
in the hydrogen energy cycles for commu-
nity-distributed power generation in a rural
setting. As the component improvements
resulting from the research become avail-
able for testing, the existing demonstration
facilities will be used for actual system trials
and for evaluating benefits.

The series of technologies that are
linked in the most promising system designs
for generation of applied electrical power in
a hydrogen energy carrier network include:

* power sources for hydrogen genera-

tion, e.g., wind turbines and photo-
voltaic arrays,

* hydrogen synthesis methods that do
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not consume petroleum hydrocar-
bons, e.g., electrolysis, and biomass
decomposition,

* hydrogen purification and storage,
e.g., catalytic purification methods,
separation membranes, and solid
state (hydride compounds) or cryo-
genic (liquid) storage,

* hydrogen transport, e.g., pipelines
(low and high pressure) and bulk
granular hydrides (near-ambient
pressure), and

* hydrogen/electrical power conver-
sion, e.g., fuel cells and hydrogen-
fired turbines.

The research areas selected for the
initial project include studies related to
wind turbines, electrolysis, solid-state hy-
drogen storage, hydrogen liquefaction,
and bulk granular hydrides. This new
initative can be linked with and lend fur-
ther support to ongoing Ames Laboratory/
lowa State University studies in biomass
digesters, gas purification catalysis and
filtration, magnetic refrigeration, and fuel
cell processing.

Multi-phase Flow

Mission

The goal of this initiative is to advance
our understanding of three-dimensional
gas-solid reacting flows using basic theory
and modeling. In a gas-solid reactor one or
more reactants will usually be fed into the
reactor in the solid phase and another
reactant will be fed in the gas phase. Typi-
cally, the gas-phase reactant must then
enter the solid phase in order for reaction
to occur, but more complicated mechanisms
involve mass transfer and reactions in both
phases. Selectivity for the desired products
depends on the rates of interphase (i.e.,
between phases) and intraphase (i.e. within
a phase) mass transfer relative to reaction
rates. Our objective is to better understand



fluidized beds and thereby to improve
design and performance of multiphase
reactor design. Potential benefits range
from optimization of conditions for clean
and efficient coal combustion to cost sav-
ings on pilot plant construction and opera-
tion of multiphase chemical reactors. In the
longer term, we plan to establish a broad
effort in granular and multiphase systems.

Background

This initiative was begun by coordinat-
ing two separate efforts that were initially
funded about three years ago. One,
through the National Energy Technology
Laboratory (NETL), was to improve kinetic
theory models for gas-solid flows; the other,
also through DOE via Air Products, was for
studying gas-liquid flows using computa-
tional fluid dynamics. The coordination was
facilitated through a program of
multiphase-flow-phenomenon seminars that
have been held weekly since that time.
Various Ames Laboratory/ lowa state Univer-
sity researchers with overlapping interests
in this broad area have been invited to
participate in these meetings. Ames Labora-
tory researchers met with NETL scientists in
August 2000 to discuss the participation of
Ames in an MFIX research team led by NETL
and the DOE Fossil Energy program. MFIX
is a computational fluid mechanics code for
multiphase systems. The collaboration thus
established continues, and telephone dis-
cussions between Ames and NETL occur on
approximately a weekly basis. These are
held to plan and coordinate research activi-
ties and to discuss new results. Recently
funding has been obtained through a BES
Center for Synthesis and Processing “glue”
proposal involving Ames, Argonne, LANL
and Sandia,. New research directions for
our program have begun to emerge from
this funding.

Approach

From inception of this initiative the
approach has been to use existing funded
efforts to seed a major, new program in
multiphase flow and granular systems. This
involves internal coordination, as discussed
above, and seeking sources of funding for
new projects that cement existing collabora-
tions and expand the scope of present
activities. Our main approach initially has
been to focus rather specifically on imple-
menting, synergically, two different compu-
tational fluid mechanics codes for
multiphase flow in order to improve them
and to derive maximum benefit from their
individual strengths. One of these is MFIX
(NETL) (previously mentioned) and the
other is CFDLIB (LANL). The parallelization
and optimization of these codes (done in
collaboration with the Scalable Computing
Laboratory of the Ames Laboratory) to take
advantage of cluster computing should
have a major impact on a very wide section
of the engineering community. This is
important in its own right, but it will also
help enhance the reputation of our effort
and facilitate the growth of our program.
This strategy for growth has already
achieved some limited success.

Biorenewable Resources Consor-
tium

Mission

The Biorenewable Resource Consor-
tium (BRC) is dedicated to the development
and utilization of agriculturally derived
alternatives to petrochemicals and other
nonrenewable fossil resources as a means
to address our national dependency on
nonrenewable resources. The partnership is
directed by the Department of Energy’s
Ames Laboratory with the lowa Agriculture
and Home Economics Experiment Station
and the Universitys Plant Sciences Institute.
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Approach

The expertise and facilities resident at
lowa State University is uniquely positioned
to assess and develop biorenewable alterna-
tives to the use of petrochemicals through
conventional crops and biomass—and thus
enhance value-added agriculture and U.S.
competitiveness and advance rural eco-
nomic development. ISU has long been a
recognized leader in agriculture, the physi-
cal sciences, and engineering with an
impressive faculty ranging from world-
renowned scientists to young researchers.
On campus there are three major, mission-
oriented research and development labora-
tories: Ames Laboratory of the U.S. Depart-
ment of Energy, the lowa Agriculture and
Home Economics Experiment Station, and
the Plant Sciences Institute. This combina-
tion of preeminent resources is unique
among American universities and provides
an unprecedented opportunity to assess
and develop biorenewable alternatives in
an integrated and systematic way. This
national investment in biorenewables prom-
ises a huge payoff to the taxpayer in im-
proving the international competitiveness of
the U.S., forming new industries, increas-
ing farmers’ profitability, enhancing
sustainability, viability, and economic devel-
opment in rural communities, and reducing
net carbon dioxide emission and thus
improving our environment.

Specific research and development
areas of the Biorenewable Resource Consor-
tium (BRC) include

* Chemicals and materials such as
biodiesels, alcohols, and organic
acids produced via biocatalytic,
catalytic, and green chemistry tech-
nologies from crops, crop residues,
and lignocellulosic materials.

* Biopolymers with useful properties
produced from crops and crop resi-
dues.

* New crop development in concert
with materials development.
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Interdisciplinary research teams are the
basis for organizing research activities
administered by the BRC. A team is tasked
with simultaneously addressing the major
technical and market issues associated with
moving a bioresource process along a path
to commercialization.

The BRC has and will provide funding
for a portfolio of interdisciplinary projects
that it will manage by monitoring the
articulation of projects to accomplish the
goals of the BRC and assessing the techni-
cal and scientific quality of the funded
projects. To this end, the BRC will establish
interdisciplinary research teams that will
adopt a concurrent research approach to
problem solving to assure that research is
coordinated, of high quality, and carried
out in a timely manner. Since the BRC will
not be a university research unit, it will not
compete with the various participating
research centers and departments and will
be able to draw on expertise throughout
campus and beyond. In addition, the BRC
communicates with the Midwest Biobased
Materials Consortium a, fledging group that
seeks to work regionally in this critical area.

Over the long term, the research
thrusts of the BRC will change and evolve in
parallel with the challenges and opportuni-
ties presented by development of
biorenewable industries.

Biochemical Characterization and
Instrumentation

Mission

The mission of the proposed initiative
into Biochemical Characterization and
Instrumentation is to further the under-
standing of genomic variation and organi-
zation which will result in new technologi-
cal approaches, methodology and instru-
mentation applicable to a wide range of
biomolecular analyses.



Background

Sequencing all the coding and regula-
tory regions of the human genome may
occur within the next five years. In addi-
tion, the entire genomic sequences of tens
of prokaryotic genomes as well as those of
several eukaryotes including Arabidopsis
thaliana and Drosophila melanogaster may
have been obtained. These primary se-
quences will provide a stimulating ferment
for studies on genomic variation and orga-
nization, gene function and expression,
protein-DNA interactions, protein-protein
interactions, as well as flux control and
cross-coordination of metabolic pathways.
There will be a tremendous need for re-
sequencing thousands of genomes either in
their entirety or in part to unravel among
others the polygenic factors underlying
disease susceptibilities and predispositions.
For example, three major variants of the
apolipoprotein E gene, explain a large
fraction of the risk for Alzheimer’s disease,
as well as risk for cardiovascular disease.
The National Institutes of Health have also
begun to provide funding for the discovery
of thousands of single-nucleotide polymor-
phisms that may help in localizing disease
causing genes by linkage disequilibrium
mapping.

There has been significant progress in
the development of the necessary technol-
ogy, including denaturing HPLC, mass
spectrometry and oligonucleotide arrays,
but there is definitely need for further
improvements. To understand the details of
cell regulation, it will be necessary to moni-
tor the expression level of up to a hundred
thousand genes in the higher eukaryotes
simultaneously, with a quantitative sensitiv-
ity level of one copy per cell and a qualita-
tive sensitivity to distinguish alternatively
spliced forms. The data obtained may then
be used to suggest functions of genes
based on their spatial localization or time
course of expression, to recognize by
means of mathematical cluster analysis
subtypes of expression profiles as a function

of disease or response to environmental
factors or medical treatment, and eventually
to decipher the circuitries controlling cell
cycle and developmental pathways. Primary
sequencing may reveal the presence of a
gene, but not necessarily its function.

While null phenotypes may provide
crude insights into the function of an entire
gene, more targeted disruptions will be
required to understand the function of
individual domains of a protein. Despite
tremendous efforts dedicated to the finding
of single mutations in total genomes by a
variety of subtraction techniques, such
analysis may remain an elusive goal. The
almost infinite number of carbohydrate
structures, which are known to play a key
role in cell recognition and immune re-
sponse, will require significant refinement
in our present armory of enzymes and
instrumental tools including mass spectrom-
etry and magnetic resonance analysis. The
same is true for the identification of protein
shapes and their interaction with each
other or with nucleic acids.

In conclusion, the major challenges in
the years ahead will be the identification of
sequence variants for elucidating polygenic
traits that account for the most common
diseases such as cancer, diabetes and car-
diovascular disease, as well as the func-
tional characterization of genes. In contrast
to the primary sequencing effort, the afore-
mentioned studies will not require the
establishment of huge production facilities.
However, every effort should be made to
put an infrastructure in place that avoids
unnecessary duplication and guarantees
rigid quality control. Only through a major
commitment to interdisciplinary training in
such diverse fields as chemistry, physics,
plant biology, molecular biology, cell biol-
ogy, genetics and mathematics will scien-
tists be able to unravel the wealth of infor-
mation to be expected in the coming years
and develop an in-depth understanding of
the workings of nature.
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Approach

Building upon existing research in
Ames’ Chemical and Biological Sciences
Program, and several proposals recently
submitted to the Office of Biological and
Environmental Research, Ames is proposing
a major new initiative in the area of bio-
chemical characterization and instrumenta-
tion. Biological research at Ames is nur-
tured by the symbiotic interaction with the
internationally-recognized programs in
biological spectroscopy (particularly those
of G. Small in the Chemical Sciences Pro-
gram), analytical instrumentation develop-
ment (for example, the genome sequencer
development program of E. Yeung and the
microsensor programs of M. Porter) and the
computational expertise of the Laboratorys
Scalable Computing Laboratory (leaders in
development and use of low-cost parallel
processing clusters). In addition to the
Laboratorys infrastructure, which virtually
demands interdisciplinary interaction, the
unique intermarriage of the Ames Labora-
tory and lowa State University provides all
of the advantages expected in a research
university with current and historical
strengths in a wide variety of biological and
biochemical research areas. The Laboratory
offers all of the advantages of the structure
and expertise of a National Laboratory in
combination with the attractive features of
a research-oriented university to provide a
unique and outstanding environment for
cross disciplinary interactions that generate
novel solutions to a variety of important
biological questions.
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Operations Strategic Plan

GOAL: IMPLEMENT SELF-IDENTIFIED ORGANIZA-
TIONAL IMPROVEMENTS AND INCREASE EXISTING
ORGANiIzATIONAL EFFICIENCIES [CRITICAL)

STrATEGIC Issue(s): (1) How wiLL AMESs
ASSURE THAT ITS WORKFORCE IS EDUCATED TO
PERFORM THEIR JOBS SAFELY AND CORRECTLY?
(2) How wiLL AMES EFFICIENTLY AND EFFEC-
TIVELY IMPLEMENT INCREASED PHYSICAL AND
CYBER SECURITY REQUIREMENTS INTO THE
LABORATORY'S PRACTICES, WHILE MAINTAIN-
ING OPEN COMMUNICATION AMONG ITS
EMPLOYEES AND WORLDWIDE RESEARCHERS?
(3) How cAN AMES IMPROVE OVERALL
ORGANIZATIONAL EFFICIENCY TO MEET OR
EXCEED PERFORMANCE EXPECTATIONS?

Strategy: Ames Laboratory will improve
its ES&H performance through a full
and effective implementation of DOE’
Integrated Safety Management policy.

Strategy: Ames Laboratory will imple-
ment appropriate hardware/software
systems to provide a secure cyber net-
work and protect existing computational
equipment, while allowing open com-
munication in “fundamental research”
and administrative functions.

Strategy: Ames Laboratory will work
with our staff and our partners to en-
sure protection of proprietary, confiden-
tial and sensitive information as required
under DOE Orders, Federal Regulations
and confidentiality agreements by:
* Maintaining a Laboratory Sensitive
Technology List;

* Developing Security Plans for those
items included on the Sensitive
Technology List;

* Performing export control and
sensitive subject review of foreign
visits and assignments, and propos-
als; and

* Educating staff as to their responsi-
bilities in regards to such items.

Strategy: Ames Laboratory will provide
greater opportunities for employees to
complete training in new and emerging
management areas such as computer-
based management applications, diver-
sity and security, and to participate in
integrated management processes and
other emerging skill-areas.

Strategy: Ames Laboratory will partici-
pate in DOE initiatives to streamline
reporting, performance evaluation
metrics, Laboratory data-collection and
analysis using web-based systems or
other cost- and time-effective tools.

Strategy: Ames Laboratory will commit
to a rigorous program of performance
measurement. Consistent with such
commitment, the Ames Laboratory will:

Enlist regular peer reviews of its
research programs, and incorporate the
results of those reviews in its ongoing
operational plans;

Undergo regular, intense, perfor-
mance audits of its non-research areas
and incorporate the suggestions from
those audits in its ongoing operational,
administrative and support functions;
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Undergo Laboratory-wide perfor-
mance reviews administered by DOE site
evaluation teams and incorporate the
suggestions from those teams in ongo-
ing Laboratory operations;

Adopt new management and perfor-
mance measurement tools being devel-
oped by the DOE; and

Develop new performance measures
as determined by self-assessment, the
ISU/IPRT partnership and the DOE.

GOAL: ProviDE STATE OF THE ART INFORMA-
TION MIANAGEMENT SYSTEMS AND SUPPORT FOR
OPERATIONAL AREAS, WHICH wiLL ALLow EFFI-
CIENT UTILIZATION OF STAFF AND TIMELY AND
EFFECTIVE REPORTING DATA As NEEDED.
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STrATEGIC Issue(s): (1) How wiLL THE
LABORATORY INTERFACE WITH THE NEw DOE
FINANCIAL SYSTEMS BE ACHIEVED? (2) How
wiLL THE LABORATORY PROVIDE STATE OF ART
NETWORKING NEEDS? (3) WHAT wiLL BE THE
NEW DIRECTION FOR ADMINISTRATIVE APPLICA-
TIONS AND SYSTEMS AT THE LAB?

Strategy: Modify or develop financial
systems as required to allow Laboratory
financial data to integrate with DOE's
new financial systems.

Strategy: Implement a state-of-the-art
computer network system and maintain
an efficient allocation of computing
resources through high-speed network
services to promote an effective research
environment.

GOAL: RebuctioN ofF RabioLoGicAL MAATERI-
ALS INVENTORY AND LEGACY RADIOLOGICAL
CoNTAMINATION (CRITICAL)

STrRATEGIC IssuE(s): AMEs LABORATORY'S
CONTRIBUTION TO THE GOVERNMENT'S RE-
SEARCH AND DEVELOPMENT MISSION’S OF THE
1940’s AND 50°'s INCLUDED EXTENSIVE
ACTIVITIES INVOLVING SEPARATION AND
PURIFICATION OF THORIUM AND URANIUM.
RESULTING RADIOLOGICAL LEGACY CONTAMI-
NATION AND MATERIALS INVENTORIES HAVE
BEEN REDUCED DURING THE PAST FIFTY YEARS.
RECENT AND FUTURE EFFORTS ARE FOCUSED
ON FURTHER REDUCING RADIOLOGICAL MATE-
RIAL INVENTORIES AND LEGACY CONTAMINA-
TION CONCERNS. SIGNIFICANT PROGRESS HAS
BEEN ACHIEVED TOWARD REDUCTION OF
INVENTORIES OF LEGACY RADIOLOGICAL
MATERIALS THROUGH DISPOSAL BY APPROVED
VENDORS. EFFORTS CONTINUE TOWARD
ESTABLISHMENT OF DISPOSAL PATHWAYS FOR
SELECTED RADIOLOGICAL COMPOUNDS.
LEGAcY coNTAMINATION IN HARLEY WILHELM
HALL NCLUDES sUB-BASEMENT TUNNELS,
UTILITY CHASES AND ABANDONED VENTILA-
TION SYSTEM COMPONENTS AND UTILITY
COMPONENTS. PROTECTION OF BUILDING
OCCUPANTS DURING THE REMEDIATION ACTIVI-
TIES AND MINIMIZATION OF IMPACT TO ON-
GOING MISSION RELATED RESEARCH ACTIVITIES
ARE OF PRINCIPAL CONCERN. ANOTHER
FACILITY, PREVIOUSLY UTILIZED AS A WASTE
FACILITY DURING OPERATION OF THE AMES
LABORATORY RESEARCH ReAcTOR (ALRR)
AND PRESENTLY UTILIZED AS A LOW LEVEL
WASTE HANDLING AND PACKAGING FACILITY AS
PART OF A BENEFICIAL USE AGREEMENT WITH
IowA STATE UNIVERSITY, IS PLANNED FOR
DEMOLITION AND CLOSEOUT AS AN EXCESS
FACILITY ITEM.

Strategy: Seek processing contractors
and/or new disposal routes for select
radiological materials.



Strategy: Continue to address
contamination in Harley Wilhelm Hall
and provide protection to workers,
while exploring alternative
decontamination approaches and
funding.

Strategy: Utilize Excess Facilities
funding to decontaminate and
demolish the Waste Handling Facility.
Relocate the Laboratorys low-level waste
activities into renovated space within a
DOE-owned building.

GOAL: ENnVIRONMENTAL MANAGEMENT SYSTEM
(EMS): IMPLEMENTATION AND DOCUMENTATION
As PART OF INTEGRATED SAFETY MIANAGEMENT
(ISM) System (CRITICAL)

STrATEGIC Issue(s): (1) How wiLL THE
LABORATORY INCORPORATE ITs EMS ELE-
MENTS INTO ITS INTEGRATED SAFETY MAN-
AGEMENT SYSTEM? (2) How wiLL AMES
INSTITUTIONALIZE ASPECT IDENTIFICATION AND
PRIORITIZATION WITHIN ITS MANAGEMENT
CULTURE?

Strategy: Ames Laboratory’s
environmental management policies
and practices are mature and proven.
An Environmental Management Review
of the Laboratory’s EMS performed by
the Environmental Protection Agency
(EPA) in late 2002 indicates Ames
Laboratory’s policies and practices are
very supportive of an effective EMS and
that efforts should be directed towards
building an EMS upon the solid
foundation of the Laboratorys ISM
System.

GOAL: ProviDE STATE OF THE ART, MODERN
FAciLITIES THAT wiLL SUPPORT WoORLD CLASS
RESEARCH, ENHANCE THE COLLABORATIVE
Process AND HELP ATTRACT AND RETAIN

WoRLD-CLASS SCIENTISTS.
STrATEGIC Issue(s): (1) How wiLL THE
LABORATORY CONTINUE TO UPDATE AND
MAINTAIN ITS EXISTING 50 YEAR OLD RE-
SEARCH FAcILITIES? (2] How wiLL LABORA-
TORY SPACE BE UTILIZED MOST EFFICIENTLY
AND EFFECTIVELY WITHIN THE EXISTING PHYSI-
CAL CONSTRAINTS? (3) How wiLL THE
LABORATORY FUND FACILITY MODIFICATIONS
WITHOUT CUTTING BACK THE RESEARCH
EFFORT?

Strategy: Begin a focused effort to
systematically update existing research
facilities to make them more flexible and
more conducive to current and future
research activities.

Strategy: Identify research groups that
would benefit from being in close
proximity to other collaborative groups
and relocate into contiguous space
whenever possible.

Strategy: Continue to look for alterna-
tive infrastructure funding methods that
are acceptable to both DOE and the
State of lowa.

Environment, Safety and Health

Ames Laboratory maintains mature and
effective programs designed to ensure the
protection of its workers, the public and
surrounding environment. In cooperation
with DOE-Ames Area Office, Ames Labora-
tory periodically establishes ES&H goals,
objectives, and performance measures.
Work Smart Standards are incorporated into
the M&O contract for operation of the
Laboratory. Ames policies, practices and
programs support an ISM System, and Ames
utilizes a management planning process to
produce a prioritized list of ES&H and
infrastructure activities.

Ames is well positioned to address
ES&H requirements and programs.  ES&H
related concerns at Ames Laboratory
include the uncertainty regarding
remediation of legacy contamination of

45



facilities and coordination of DOES ES&H
oversight with of external regulation
requirements and regulators.

Goals and Objectives

The Ames Laboratory continues to exert
specific and direct efforts to maintain an
effective safety management system. Ames
does not conduct production operations
nor does it conduct activities with the
potential for significant impacts to the
environment. As such, the Laboratory has
a limited number of air permits and is not
required to maintain wastewater discharge
permits.

The Laboratorys goal is to conduct
activities in a safe manner and maintain the
health of its employees while protecting or
improving the quality of the environment.
A Laboratory objective is to maintain full
compliance with pertinent ES&H regula-
tions, requirements and standards, and to
continue to improve its ES&H processes.
This objective is supported throughout the
Laboratory and is the foundation of the
Laboratory’s ISM System. Fundamental to
attainment of this vision is close coopera-
tion and coordination among safety, health
physics, industrial hygiene, environmental
and occupational medicine professionals,
and the technical and scientific staff.

The Laboratory and the DOE-Ames
Area Office implement contract perfor-
mance measures designed to improve
ES&H performance through specific pro-
gram actions and the tracking and analysis
of leading and intermediate indicators.
Additionally, ES&H performance measures
are established for the Laboratorys line
management. Individual employee perfor-
mance evaluations also include a perfor-
mance factor that addresses ES&H responsi-
bilities.

Current Systems

The Laboratorys Environment, Safety,
Health & Assurance Office combines ES&H
discipline specialists with quality assurance
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and training personnel, and allows an
integrated and effective approach to the
implementation of a myriad of ES&H re-
quirements through direct application of
the principles of quality management and
training efforts.

The Laboratory maintains effective
ES&H programs and is thereby positioned
to respond to new requirements. The
Laboratory’s Work Smart Standards are
implemented in accordance with the per-
formance-based elements of the M&O
contract. The Laboratorys readiness review
process is utilized to identify and correct
safety deficiencies related to on-going and
new research and support activities. Addi-
tionally, the Laboratory maintains an effec-
tive assessment and audit program to
detect deficiencies in quality and effective-
ness of program elements. These efforts
include an internal audit function, quality
assurance activities and self-assessment
processes. The Laboratory embraces the
Departments efforts to improve safety
performance, and promotes the principles
and functions of ISM. Currently Ames
Laboratory is undertaking efforts to develop
and document its EMS as part of its ISM
System.

Long-Range Plans

Ames Laboratory’s safety management
systems are maintained to ensure contin-
ued compliance and improvement in the
future. The Laboratorys ES&H mechanisms,
as embodied in the ISM System, coupled
with the cultural change to line manage-
ment responsibility, provide a foundation
capable of addressing future initiatives in
an environmentally sound manner while
protecting workers and the public. The
Laboratory utilizes an activity-based readi-
ness review program to identify, document
and address potential hazards associated
with research and support activities. Once
the hazards are identified, the appropriate
standards are utilized to develop strategies
to control the hazards. A skilled, trained



research and support staff implements the
appropriate controls and provides a tiered
oversight function through operational
observations and walk-throughs. These
mechanisms are fully integrated into the
Laboratorys planning, budgeting and
management system and thereby prepare
the Laboratory to address the initiatives,
programs and projects of the future.

Ames Laboratorys environmental
management policies and practices are
mature and proven. Now Ames will
coordinate its environmental systems
through a formal Environmental
Management System (EMS) as part of its ISM
System, which will continue to strengthen
the Laboratory’s ES&H efforts.

Significant Concerns

Ames Laboratory has a concern related
to potential ES&H issues resulting from
historical activities. Although the Assistant
Secretary for Environmental Restoration
and Waste Management (EM) funded the
remediation of a closed Chemical Disposal
Site (CDS) at Ames Laboratory during the
early 19905, the uncertainties associated
with the long-term stewardship issues for
the site could be a concern for the
Department of Energy.

Another concern at Ames, is legacy
contamination in an Ames Laboratory
research building, Harley Wilhelm Hall.
During the late 1940 and early 19505,
research activities involving Thorium-232
and Beryllium were conducted in Wilhelm
Hall. Although these activities ceased long
ago, legacy contamination has been
identified. The contamination is controlled
and limited to remote areas of the building.
Significant characterization results indicate
that the contamination does not pose a
health hazard to current occupants of the
building. Ames Laboratory initiated efforts
to characterize the Thorium contamination
and assess remediation options. Recent
analysis has identified legacy Beryllium

contamination in remote, unoccupied areas
of Wilhelm Hall. The Laboratory continues
to document actions related to legacy
contamination and assess alternative
approaches to minimize worker exposures
and long-term liabilities.

Limited sampling and characterization
efforts have been performed in Gilman
Hall, the lowa State University (ISU)
building utilized during the late 19405 for
Manhattan Project work involving Thorium,
Uranium and Beryllium. The results
indicate Beryllium contamination in limited
areas of restricted access mechanical
spaces. ISU has developed appropriate
hazard control practices to ensure the
safety of its employees. Additional efforts of
characterization and remediation could
produce issues of liability for DOE.

The closure, decontamination and
demolition of the Ames Laboratory Waste
Handling Facility, owned by lowa State
University, and relocation of low-level waste
activities into renovated space in a DOE-
owned building is another issue being
addressed. The facility was utilized as a
waste facility for the Ames Laboratory
Research Reactor during the 19605 and
705. Ames Laboratory is working with
lowa State University staff to ensure
appropriate closeout of this facility and
thereby reduce the Department’s
responsibility for a legacy facility.

Communication and Trust

Ames Laboratory works to foster strong
partnerships with national, state and local
stakeholders. Examples of stakeholders are
members of the U.S. Congress, lowa legisla-
tors, industry leaders, lowa State University
officials and students as well as officials
from the City of Ames, the Ames Economic
Development Commission and the Ames
Chamber of Commerce. The Laboratory
interacts with citizens through its normal
media relations activities, Lab-management
speeches and Community Advisory Group
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interactions. It interacts with graduate
students through its research programs and
outreach events.

Fostering Partnerships with Stakehold-
ers

lowa State University is contracted to
operate the Ames Laboratory for the Depart-
ment of Energy. Through this arrange-
ment, Ames Lab is a member of ISUS Insti-
tute for Physical Research and Technology,
a consortium of 10 research centers. As
one of the IPRT centers, Ames Laboratory
shares information on its research accom-
plishments and activities with members of
the IPRT Industrial Advisory Board. Estab-
lished by the director of IPRT, who also
serves as the director of the Ames Labora-
tory, the Board offers insight and advice to
the director, who uses the information to
formulate future research plans. The 13
members of the Board include top-level
research and development officials from
Fortune 500 and other companies located
throughout the United States. Members of
the IPRT Industrial Advisory Board meet on
a biannual basis.

Ames Laboratory interacts with lowa
legislators. Through key events, the Labo-
ratory provides legislators information on
the impact of its research and technology-
transfer efforts on economic development
in lowa. In 2003, the Laboratory’s director
and manager of Public Affairs participated
in two legislative events. The first was a
legislative breakfast at the lowa State Capi-
tol, and the second was the Ames Chamber
of Commerce Legislative Luncheon that
was hosted by IPRT at the Laboratory. The
Laboratory will participate in these events
again in 2004. The Laboratory also hosts
Ames Chamber Business After Hours events.
These on-site events provide opportunities
for the Laboratory to showcase its cutting-
edge research to Ames Chamber members.
The Laboratory is scheduled to host another
of these events in 2004. In addition to
interactions with the Ames Chamber of
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Commerce, the Laboratory interacts with
the Ames Economic Development Commis-
sion. One 2003 interaction involved a
meeting between a member of the commis-
sion and the Laboratory director and man-
ager of Public Affairs as part of the Execu-
tive Call Program. These meetings always
include an introduction to the Laboratory
by the director and the completion of a
survey on pertinent issues related to Ames’
workforce, quality of life and business
climate.

The Laboratory fosters partnerships
with U.S. Congressmen from lowa. The
Laboratorys most recent national interac-
tion of this sort was with U.S. Rep. Tom
Latham. In 2003, the congressman was a
guest speaker at a Midwest Forensics Re-
source Center workshop held at the Lab.
Attending the meeting were crime labora-
tory directors from numerous Midwestern
states. Also in 2003, the laboratory hosted
a visit by an aide to Sen. Charles Grassley.

The Laboratory fosters relationships
with industry leaders through outreach
events, such as national exhibits. Laboratory
scientists and staff work these exhibits,
promoting Laboratory research and answer-
ing questions on how to partner with the
Ames Laboratory on research projects. In
2003, Laboratory research and technology
was showcased at the American Association
for the Advancement of Science (AAAS)
annual meeting in Denver, Colo. The Ames
Lab display was part of an overall DOE
Office of Science (SC) display featuring all
10 of the SC labs. The Lab also performs
outreach to industry through speeches. In
2003, the Ames Laboratory director was the
guest speaker at a quarterly meeting of the
board of directors of the Ames Economic
Development Commission. The director
also gave a presentation on the Lab’s re-
search successes to members of the IPRT
Industrial Advisory Board. Selected as a
Federal Laboratory Consortium Director of
the Year in 2003, the director sat on a panel
that participated in an interactive forum



entitled, “Directing the Future” during the
FLC annual meeting in Phoenix, Ariz.

As a research laboratory associated
with an institution of higher learning,
Ames Lab works to build strong partner-
ships with graduate students at ISU.
Graduate students constitute approximately
20 percent of the Lab’s total workforce.
These students work with Lab scientists on
cutting-edge research projects in real-world
laboratory settings. These students are
considered one of the Laboratorys strongest
forms of technology transfer.

Ames Lab works to spark an interest
among lowa high school students in sci-
ence and math through its sponsorship of
the Ames Laboratory/ISU Science Bowl.
This competition pits teams of students
against one another in a quiz bow! setting
in which their knowledge of science and
math is put to the test. The winner of the
Laboratory’s regional Science Bowl competi-
tion competes in the DOE National Science
Bowl in the Washington D.C. area. In
2003, 48 lowa high school teams were
invited to participate in the Ames Lab/ISU
Science Bowl regional competition. In
1998, the winner of the Ames Laboratory/
ISU Science Bowl went on to win the DOE
National Science Bowl. In 2004, the Lab
will also sponsor a Middle School Science
Bowl event.

In addition to Science Bowl, other
education outreach opportunities partici-
pated in by Ames Lab personnel include
hands-on science activities for the ISU
Women in Science and Engineering pro-
gram, Science Night activities at local
schools, and hands-on activities at the Ames
Public Library. These events provide an
entertaining and educational forum for
providing activities that stimulate interest in
science. Each year hundreds of students
and others attend these events.

Gaining Public Trust
Dedicated to openness in all opera-
tions, Ames Laboratory reaches out to Ames

citizens through key citizen groups, such as
the Ames Laboratory Community Advisory
Group, or CAG, and through its Web page.
The Laboratory has established a Web page
that helps those interested in finding infor-
mation related to the Former Workers
Medical Surveillance Program. Earlier,
Ames Laboratory hosted a briefing on this
program for ISU officials. This site provides
access to fact sheets and other information
on the beryllium program.

Established in 1994, the CAG’S mission
is to provide informed recommendations
and advice to the director of the Laboratory
regarding environmental restoration and
related Laboratory issues. The group is
comprised of citizens whose backgrounds
represent a diverse segment of the popula-
tion of Ames. Examples of past members
include environmental activists, a retired
physician, a commissioner for the Ames
Parks and Recreation Board, scientists,
engineers and ISU students. This group
provides the Laboratory with important
knowledge of local issues, concerns and
ethics, and through their advice assisted
the Laboratory and the DOE in the cleanup
of the Lab’s inactive waste sites.

In an effort to make all information
related to Ames Laboratory waste-site issues
available to stakeholders, an information
repository has been established at the Ames
Public Library. This repository contains
numerous documents, reports and informa-
tional pieces related to the cleanup of the
Laboratory’s former waste sites.

Recognition of Science and Technol-
ogy Contributions

Gaining recognition of Ames
Laboratorys and DOE’ contributions to
science and technology is accomplished in
many ways, primarily through the distribu-
tion of news releases to external audiences.
On average, Public Affairs produces 10-15
releases per year. These releases reach key
national, regional and local audiences.
Included in those audiences are DOE
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officials; national, regional and local lead-
ers; media; and the public. In 2003, Labo-
ratory research was mentioned on more
than 100 instances in national and regional
print, broadcast, and Web-based publica-
tions and media. Key media that have
carried stories on Ames Lab in 2003 in-
clude, ABC News, Washington Post, Wash-
ington Times, The Economist, The Des
Moines Register, Newsday, Science, Science
Daily, and R&D Magazine.

Each year Public Affairs produces
Inquiry, an annual science and technology
magazine, highlighting current Ames
Laboratory research and technology. In-
quiry magazine is distributed to numerous
DOE and national, state and local stake-
holders. The magazine provides valuable
insight into the variety and diversity of
research conducted at Ames Lab.

Public Affairs produces a science re-
port, which is distributed quarterly to
targeted science media. The report is seen
as a supplement to Inquiry, offering an
opportunity to disseminate information
about Lab research on a more regular basis
than can be accomplished with the annual
science magazine. The report uses a story
format to highlight research projects,
giving science writers a more in-depth look
at Lab research.

Ames Laboratory has a strong presence
on the Internet. The Labs homepage is
accessible at www.ameslab.gov. The Web
site has a variety of information, including
the Lab’s mission statement, programs,
research, news releases, technology-transfer
opportunities, technical services, educa-
tional programs and career opportunities.
Through the Labs Web site, users can link
to other Web sites, including the DOE,
other DOE national labs and lowa State
University. Accessed by industry and aca-
demic users worldwide, the Lab’s
homepage is being continually expanded
to include new information and details
about various programs and projects, and
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has become an important tool for linking
scientists and others around the world to
the cutting-edge research and technology
at Ames Lab. The Web page includes an
address to which users can write to get
more information or ask questions about
any Ames Lab research.

In addition to serving external audi-
ences, Public Affairs produces an internal
newsletter, Insider, for current and former
Laboratory employees and a select group of
DOE and ISU personnel. The newsletter’s
mission is to showcase the Lab’s people,
events and activities, and to distribute
important Laboratory information and
announcements in a timely fashion. In
addition to feature stories, Insider regularly
highlights the Lab’s science and technol-
ogy.

Public Affairs contributes articles and
information to various DOE and ISU pubili-
cations. Examples include DOE Pulse, an
on-line newsletter highlighting science
research performed at the various DOE
national labs; the DOE This Month newslet-
ter; Inside lowa State newsletter and Visions
magazine, both ISU faculty, staff and
alumni publications. Through IPRT, infor-
mation on the Laboratory’s research accom-
plishments is distributed to lowa legislators
via the Legislative Update newsletter. This
newsletter is distributed to legislators twice
a year.

Environmental Ethics and Issues

The Laboratory relies on the citizens of
Ames to help ensure it operates in an envi-
ronmentally ethical fashion. The
Laboratory’s Community Action Group is
considered a good source for valuable
input in this area. The Laboratory also
makes information related to environmental
issues available to the public through its
information repository at the Ames Public
Library. In addition, all individuals are
invited to ask Laboratory personnel ques-
tions at any time related to environmental



or other issues. The Laboratory has estab-
lished a “Feedback” section on its Web page
that allows citizens to ask questions ranging
from the general to specific.

Management Practices

Human Capital
Laboratory Personnel

The Ames Laboratory scientific staff
continues to reflect an age and experience
distribution that provides a solid infrastruc-
ture for development of new initiatives as
well as continuance of current research
thrusts. Nearly 60% of the permanent
scientific staff positions are occupied by
individuals under the age of 50, and those
individuals who are in their 40s have an
average length of service of 12 years. This
retention factor has assisted in development
of research teams whose effectiveness and
efficiency are enhanced by familiarity with
team members’ abilities. Interdisciplinary
teams are also developed with relative ease
because of the organizational relationship
with the University which provides a wealth
of expertise on an as need basis. In addi-
tion to the permanent scientific staff, the
Ames Laboratory research staff includes
nearly 100 graduate students and over 40
postdoctoral associates providing for a
continuous flow of new approaches and
fresh ideas in the research community.

Our workforce numbers have in-
creased about 8% during the past year with
a 2% overall increase in female population.
During this same period our minority
population has increased to 25%. There
are over 40 countries of citizenship repre-
sented within our scientific employee
count. The vast majority of the diversity
data is generated by our visiting scientists,
postdoctoral associates, and graduate
assistants which account for about one-
third of our paid positions. Efforts will
continue to increase diversity in the perma-
nent staff positions within the Laboratory.

Support groups will continue their
efforts in increasing efficiency to provide
the necessary operational support with less-
than-desired FTE levels. The current com-
position of the permanent staff is presented
in Table 1.

We do not envision significant modifi-
cations in the above nature of our staff due
to future operations factors nor will equip-
ment acquisitions or construction plans
result in major shifts in the types of person-
nel required by the Laboratory. Staff
growth may, however, be required to
support new initiatives and program alter-
natives. We will, as always, attempt to
utilize the already present expertise of the
workforce to fulfill the manpower needs of
changing program thrusts.

Personnel Training

The Laboratorys Training Program
provides Ames Laboratory employees with a
variety of training and coordination ser-
vices. An emphasis has been placed on
environment, safety and health related
issues. New employees receive an initial
orientation to the Laboratory by attending a
session of General Employee Training (GET).
Furthermore, new employees receive Emer-
gency Awareness Training as well as partici-
pate in a mandatory Training Needs Assess-
ment Process which delineates additional
training needs. Training information is
recorded on the Ames Laboratory Training
Records System (ALTRS) and is used to
ensure employee compliance with job
related DOE and other regulatory agency
requirements. All employees receive Em-
ployee Training Profiles annually, which
allows them to manage their training needs
effectively.

In addition to the internal training
efforts, the continuing educational oppor-
tunities for Laboratory employees are signifi-
cantly enhanced by the fact that the
Laboratory’s Contractor is lowa State Univer-
sity. The University has many programs
available which permit permanent Labora-
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Table 1. Laboratory Staff Composition.

Occupational Codes Total PhD MS/MA BS/BA Other
Professional Staff
Scientists 71 54 10 7 0
% of Total 35% 89% 56%  15%
Engineers 5 0 2 3 0
% of Total 2% 0% 11% 6% 0%
Management & Administration 55 7 6 31 11
% of Total 27% 11% 33% 65% 14%
Support Staff
Technicians 14 0 0 0 14
% of Total 7% 0% 0% 0% 18%
All Other 59 0 0 7 52
% of Total 29% 0% 0% 15% 68%
TOTAL 204 61 18 48 77

tory staff members to expand their educa-
tion and training through formal
coursework and other experiences. One
such program provides limited funds to
partially defray costs of continuing educa-
tion or professionally-related foreign travel
for selected employees. Additionally, a
tuition grant program provides funds to
full-time permanent professionals to help
pay the fees of pertinent coursework. The
opportunities to participate in seminars,
lectures, and training sessions are numer-
ous and provide professional development
opportunities for nearly every employee. A
major component of the technical staff, the
graduate assistant, is in pursuit of advanced
degrees from lowa State University.

Affirmative Action/Equal Employment
Opportunity Program

The Ames Laboratory is an equal oppor-
tunity/affirmative action employer. The
Laboratory is affiliated with lowa State
University and complies with all policies
and procedures the University has estab-
lished in regard to affirmative action and
equal employment opportunity. See Table
2.

Permanent staff at the Ames Laboratory
are employees of lowa State University
under the contractual provisions between
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ISU and DOE. All permanent employees
are in one of three employee groups.
These three groups include Faculty, Profes-
sional and Scientific, and Merit. Specific
policies regarding employment for each of
these three categories are discussed below.

Faculty

Individuals with faculty rank (either
tenure-track or adjunct) at ISU are part of
this employee group. In almost all cases,
the academic ISU department with which
the faculty member is affiliated is consid-
ered the home department, and all employ-
ment requirements are handled by that
academic department. The University
requires that all faculty positions be adver-
tised in the lowa State University Job News
which is published weekly by the Univer-
sity. In addition, faculty positions are
normally advertised in professional journals
and/or The Chronicle of Higher Education.
Applicants send their resumes directly to
the employing department. An acknowl-
edgment letter is then sent to the applicant
with an Applicant Statistical Data form,
which allows the applicant to identify his/
her membership in a protected class. This
form is returned directly to the University
Affirmative Action Office. At the end of the
advertising period, the employing depart-



ment provides the Affirmative Action Office
with a list of all job applicants and docu-
mentation on how each candidate com-
pared with job-related selection criteria.
Approval to make the offer is documented
through the Pre-Employment Monitoring
Form.

Professional and Scientific

The Professional and Scientific (P&S)
classification plan covers all exempt em-
ployees at the University who do not have
faculty rank. All individuals within the P&S
system have a written job description
(Position Information Questionnaire) which
is reviewed and point-counted for classifi-
cation at an appropriate level. There is a
specific salary range affiliated with each
pay grade.

The advertising requirements for P&S
employees are similar to those for faculty
appointments. All positions must be an-
nounced in lowa State University Job News
for a minimum of fifteen or thirty days
(depending upon the level of the position),
and is distributed to various organizations
statewide. Many of these groups are agen-
cies or advocate groups which would
typically represent members of protected
classes. If it is determined that the position
should be announced at a broader level
than statewide, the Laboratory places the
advertisement in various newspapers, trade
journals, or sends notices to other individu-
als/organizations which would likely pro-
vide candidates for the position. Essentially
all positions at the Associate Scientist level
or higher within the Laboratory (normally
positions that require a Ph.D. and are
Principal Investigator track) would be
advertised nationally in trade journals.
Outside of the scientific division, if a posi-
tion is at the level of manager or above,
the position would normally be advertised
in publications with national distribution.
All advertisements for positions at the Ames
Laboratory have the EEO/AA statement as
part of the text of the announcement.

Table 2. Equal Employment Opportunity (CY2002)
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Similar to the process for faculty, the appli-
cants send their resume to the employing
department (Ames Laboratory Human
Resources Office) and are sent an acknowl-
edgment letter with a statistical data form.
At the end of the advertising period, Ames
Laboratory provides the Affirmative Action
Office with a complete list of applicants and
documentation concerning how the appli-
cants compared with established job-related
criteria. Approval to make the offer is
documented by the Pre-Employment Moni-
toring Form. In addition, if the offered
salary is above the first quartile of the salary
range, approval is required from the Univer-
sity Provost Office.

Merit Employees

Non-exempt permanent employees are
part of the Board of Regents Merit System.
The job descriptions and pay plan are
standardized through this system which is
in place in all five educational institutions
within the Regents’ system. All merit em-
ployment is coordinated at lowa State
University through the Merit Employment
Office, which is a unit of the lowa State
University Personnel Department. All
applicants are evaluated based on the
requirements for a particular classification
and receive a score for that position. The
top six scores are referred to a department
when a vacancy exists. The employing
department is required to establish job-
related selection criteria, and rate each
candidate on that criteria. A separate Pre-
employment Monitoring Form is processed
through the Merit Employment Office.

Special Effort Related to Affirmative Action

The Ames Laboratory participates in a
fellowship program for minority graduate
students. The Laboratory provides financial
support through a graduate assistantship
for these students, as well as a mentor to
provide guidance in academic matters.

The University sponsors a program for
women in science and engineering which
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offers summer research opportunities for
undergraduate women pursuing degrees
in these areas.

lowa State University, as an institution,
has a Diversity Plan supported by senior
management. Some of the areas addressed
include the recruitment and retention of a
diverse workforce, creating an awareness of
the value of diversity across the campus,
and creating a climate within the University
community which promotes and supports
diversity.

Site, Facilities and Infrastructure
Management
Laboratory Description

The government-owned buildings of
the Ames site are located on approximately
10 acres of University land that has been
leased to the Federal government on a
long-term (99 year) basis. The impact of
any major changes in the Laboratory’s or
the University’s activities and physical
facilities that affect the site must, of course,
be carefully evaluated. The Laboratory’s
interests in the Universitys overall site
planning considerations are represented by
the interactions of Laboratory officers and
senior staff members with the major
University committees and bodies that are
responsible for campus planning, physical
facilities, long-range development, and
space utilization.

The organization that ultimately
became the Ames Laboratory originated as
a part of the Office of Scientific Research
and Development in the early days of the
atomic energy program. The initial work at
Ames was carried out in the lowa State
University Chemistry Building in 1942 and
involved the development of a process for
the production of uranium metal in large
quantities. Following the early uranium
production efforts at Ames, lowa State
University established the Institute for
Atomic Research in 1945. With the
creation of the Atomic Energy Commission,



the Ames Laboratory was established as one
of the AEC multiprogram laboratories in
1947, to be operated by lowa State
University through the Institute. In 1949,
the University completed (and still owns)
the three-story Office and Laboratory
Building, containing about 14,000 net
usable square feet (nusf) to contain the new
Institute and Laboratory. This building
presently houses only portions of the
Chemical and Biological Sciences Program
efforts; the remainder of the building is
used for University functions.

Expansion of the Ames Laboratory was
accommodated in new buildings funded
by the Atomic Energy Commission. The
Metallurgy Building, completed in 1949
and now named Wilhelm Hall, contains
approximately 56,500 gusf in a four-story
brick structure. The building provides light
laboratory space for both experimental and
theoretical groups. The Record Storage
Facility (2,000 gusf) is located adjacent to
Wilhelm Hall. The building was built in
1949 for use as a vehicle maintenance and
storage garage. It was later remodeled to
house the Administrative Division’s
computer services group. This group
moved into the Technical and
Administrative Services Building upon its
completion and the building was converted
into a record storage facility.

The Research Building, now named
Spedding Hall, was constructed between
1950 and 1952. This five-story brick
structure, which contains 107,600 gusf, is
designed for laboratory use.

To accommodate the Laboratorys
development of unique materials
processing and fabrication operations, the
Metals Development Building, a single and
two-story structure containing nearly
69,700 gusf of floor space, was completed
in 1961. It was expanded in 1967 for
machine shop facilities and light laboratory
space. Engineering and Facilities office
space was added in 1984 and a second

floor which houses the electronics shops
space was added in 1988.

Several small auxiliary buildings were
constructed with GPP funds during the
19605. These buildings house storage
space, material receiving areas, warehouse
functions and shop facilities.

At the end of FY1994, the Technical
and Administrative Services (TASF) Building
was completed. The approximately 47,000
gusf building is adjacent, and physically
connected to Spedding Hall on land
currently leased from lowa State University,
and houses the management,
administrative, and technical support
groups.

The ages of Ames Laboratory buildings
are shown in Figure 5. The average age of
space is for the entire Ames Laboratory
facility is 40 years. The average age of
space in the three primary research
buildings is 48 years.

The general nature of the Ames
buildings is satisfactory; however, some
rehabilitation is required as discussed
below. The major buildings are well
designed and of a permanent type. It has
historically been the Laboratory
managements policy to devote adequate

Table 3. Facilities Replacement Value.

Replacement

Facility Type in Current $M
Buildings 51.0
Utilities &

Other Structures and Facilities 0.7
Total 51.7

Notes: Replacement Value from FIMS.

* |ISU maintains water and natural gas
infrastructure; City of Ames maintains the
electrical infrastructure.
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Figure 5. Age of Laboratory Building (Years).

attention and resources to facilities
maintenance although, in recent years,
budget restrictions and the increasing
demands of aging buildings have rendered
this policy more difficult to follow. This
high quality maintenance program has
yielded dividends consisting of maximized
preservation and minimized emergency
repair expenditures.

The replacement values of the Ames
Laboratory’s government-owned facilities
are presented in Table 3. The method for
generating this value has been changed to
be consistent with what other DOE sites are
doing. The method uses the original acqui-
sition cost and capital improvements adjust-
ments to generate a current replacement
plant value. This method results in a lower
replacement plant value. Each year the
replacement value will be escalated using
construction cost escalation factors pro-
vided by DOE and adjusted for major
capital improvements.
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The Condition Assessment Survey (CAS)
program at the Laboratory is the method
used to identify the Maintenance and
Repair Deficiencies of the infrastructure.
The program assesses all Laboratory facilities
over a three-year cycle with approximately
one-third of the building space inspected
each year. The initial cycle was completed
in 1999. Subsequently this pattern
continues with each building being
reinspected every three years. The
condition assessment survey process is
organized around four main building
segments. Inspections are carried out for
each of these focus areas. These segments
are identified as areas, systems,
infrastructure, and exterior. Area
inspections include all those spaces that are
used in accomplishing the Ames Laboratory
mission or areas used to support the
mission. Examples of these spaces are
offices, research space, and common or
public use space. Systems inspections
include all utilities that service the building



Table 4. Rehab and Improvement (FYZ2003)

Total
Deferred Summary
Facility Use RPV Maintenance RIC Condition
Code ($000) ($000) FCl, % ($000) Index, % Utilization

Admin/Office 6,275 3 0.05 0 0.05 1.0
Lab 41,499 1,451 3.50 2,752 10.13 1.0
Shops 1,883 84 4.44 136 11.66 1.0
Storage 1,332 14 1.05 0 1.05 1.0
OSF 666 16 2.37 0 2.37 1.0
Total 51,655 1,568 3.04 2,888 8.63 1.0

from where they enter the building to where Rehabilitation and Improvement Costs (RIC)

they enter a work area. Infrastructure

inspections examine the structural aspects of

the building. The exterior inspections assess
the condition of the exterior skin of the
building to include the immediate grounds
outside the building such as steps, areaways
and shipping docks.

The CAS process develops a list of
deficiencies, proposed corrections and

associated cost estimates within each of these

segments. Deficiencies are categorized for
severity with respect to safety, mission, cost

avoidance, and aesthetics. They are entered

and tracked in a database. This information

determines the Facility Condition Index (FCl)

is @ new planning and reporting measure.
Defined projects that meet the criteria are
identified regardless of funding source.
When combined with the deferred
maintenance, it yields a cost required to
bring the facilities up to date. This value
divided by the Replacement Plant Value
(RPV) yields the Total Summary Condition
Index. These values are shown in Table 4
by facility use code. The RIC measure is in
the initial stages of implementation. The
measure will become more useful as the
Laboratory continues to develop better
processes for defining all RIC projects and
as it is tracked and trended into future

and adjectival rating for each of the buildingsyears.

inspected in the current year. The FCl is

The total cost of the deficiencies that have

defined as the dollar value of the deficiencies not received funding for correction is
divided by the Replacement Plant Value (RPV) entered by building in the Facility

expressed as a percentage. The FCI for
buildings inspected in past years is updated

by removing the deficiencies corrected since

the survey and escalating the cost values of
the remaining deficiencies. The adjectival
rating is defined and reported in the

Laboratorys Self Assessment and Performance

Measures Report. In the CY2002 Self
Assessment, the FCI was 2.3% with an
adjectival rating of “outstanding.” If the
CY2002 FCI were based on the new plant
value method, it would have been 3.05%,
with an adjectival rating of “excellent.” The

FCI for 2003 is 3.04% which is also “excellent”

in the self assessment rating metric.

Information Management System (FIMS) as
the deferred maintenance. In the most
recent reporting period, the Deferred
Maintenance totaled $1.6M. Figure 6
shows the overall distribution of space by
rating. The condition of Laboratory space
by use is graphically depicted in Figure 7.
Laboratory operations utilizes not only
the Federally-owned buildings of the main
site, but also space in University-owned
buildings adjacent to the main site. It is
anticipated that this will continue to be the
norm for the near future. (See Table 5)
The overall condition of the Ames
Laboratory facility continues to be very
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Figure 6. Condition of Laboratory Space Based Upon Facility Condition Index Ratings.
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Figure 7. Use and Condition of Laboratory Space.
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Table 5. Laboratory Space Distribution.

Laboratory Space Distribution
Area (Net

Location Usable Sq. Ft.)

Main Site 211,596
NetLeased - University 9,162
Beneficial Use - University 6,034
Leased - Off Site 0,000
TOTAL 22@

good. The Laboratorys 2002 Self-
assessment and Performance Measures
Annual Report and the DOE'Ss Summary
rating gave Facilities Management an
“Outstanding” rating.

Site and Facilities Trends

The infrastructure of the laboratory
remains very stable. The inventory of
permanent buildings remains unchanged.
Only one building has been added to the
inventory in the past 30 years. No
temporary buildings or trailers are used at
the site. The rented space shared with
university continues to provide excellent
flexibility and synergy resulting in benefits
to both organizations. The amount of
research space has remained relatively
stable while administrative functions have
been consolidated in the Technical and
Administrative Services (TASF) Building
reducing the net amount of space rented.
The new centers being funded are
expected to increase the need for space to
house the new initiatives. Space in

Table 6. Planned Indirect Funded Maintenance.

University buildings provides excellent short
term flexibility. In fact, the space rental
agreement is essentially a form of third
party financing. As a result, however, DOE
research is housed in facilities subject to the
Universitys policies, practices and resource
limitations. In many cases these buildings
are much older than Laboratory buildings
and, because of the resource limitations of
the University, have not been as well
maintained over their lifetimes. As such,
the facilities are not as well suited to new
research activities and it is more difficult to
provide adequate support to the research
effort.

The condition of facilities at the labora-
tory is excellent due to managements
priority on facilities maintenance over the
lifetime of the buildings. Over the past
three years, the deferred maintenance total
has not increased and the FCl has de-
creased slightly (using a consistent method
for replacement plant value). This is the
result of the judicious use of corrective
maintenance expenditures, capital improve-
ment projects that also eliminate deficien-
cies, an aggressive preventive maintenance
program that minimizes new deficiencies,
and the reassessment of facilities as the
Laboratory’s condition assessment program
becomes more mature and consistent. This
is all part of the effort to “right size” the
maintenance investment at the Laboratory.
Listed in Table 6 is the planned indirect
funded maintenance for all real assets, both
buildings and Other Structures and Facili-
ties (OSF).

While they are well maintained, they
are not necessarily the best suited for re-

FY2003 FY2004
Expenditure ($000) 738 766
Maint. Invest. Index
(Mll), % 1.4 1.4

FY2005 FY2006 FY2007 FY2008 FY2009
798 831 865 901 1,135
1.5 1.5 1.5 1.5 1.3
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search efforts in the 21st century. The
buildings were well designed for research
as it was done in the 19505 and 19605, but
not necessarily well adapted for current
research paradigms. The trend to more
sophisticated and sensitive electronics is
expected to continue. This trend places a
greater demand on utility systems to pro-
vide clean power, more cooling, humidity
control, and more precise control. The
trends toward more collaborative efforts
with cross discipline work teams require
more dynamic and flexible research facili-
ties. Computing, communication, network-
ing, and teleconferencing needs will con-
tinue to put a greater demand on infra-
structure. To provide a facility and an
environment that will allow the Laboratory
to conduct world class research far into the
future, the aging facilities will need to be
reinvented not just well maintained.

General Purpose Facilities Plans

In order to upgrade aging
infrastructure to provide facilities suitable
for world class research, GPP funding of
approximately $0.8M has been requested
for FY2004 and $0.9M for FY2005. Even at
this funding level, some projects will need
to be phased over multiple years because of
funding limitations. If current funding
levels of $0.5M per year continue, this
problem is further exacerbated. For
example, one project alone costs more than
three times our current annual GPP
funding. Because this project will require
the majority of the GPP funds over four
years it severely limits the ability to
complete smaller projects creating a larger
backlog of projects or it requires large
projects to be deferred indefinitely or
broken into many phases. When projects
have to be done in multiple phases it results
in greater costs and greater disruption to
research activities in the buildings. Future
years GPP budget requests continue in the
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$0.7M to $0.8M range. Projects identified
will upgrade heating, ventilating and air
conditioning (HVAC) systems, electrical
distribution systems, upgrade fume hood
exhaust systems, systematically upgrade
19505 style research space to provide more
dynamic and flexible space, improve safety
systems, adapt space for changing needs
and improve handicapped accessibility.
Without this level of funding, it will not be
possible to accomplish the improvements
needed to adapt aging facilities to
accommodate world-class research into the
future.

Ames Laboratory has received General
Purpose Equipment funding at a level of
approximately $ 155K per year for the past
10 years and our anticipated FY2003
funding is again $155K. This level of
funding is problematic where large dollar
items need to be procured. These large
purchases require funds to be banked for
several years in order to procure the item.

The Laboratory has no plans to pursue
IGPP at this time. The effect of redirecting
research funds into capital improvements is
considered to be more detrimental to the
research effort than deferring capital
improvements.

Inactive Surplus Facilities Plan

Ames Laboratory does not currently
have any surplus facilities in the FIMS
inventory and does not foresee any surplus
facilities in the near future. However, the
building that currently houses the waste
handling function is not in the FIMS
inventory. The building was built by the
Atomic Energy Commission (DOE
predecessor) and utilized as a waste facility
for the Ames Laboratory Research Reactor
during the 1960s and 705. Upon
decommissioning of the Reactor and
transfer of the real property to lowa State
University, Ames Laboratory continued to
utilize the building through a beneficial-use
agreement that requires the Laboratory to



pay the operating costs, maintain the
facility, and retain responsibility for legacy
contamination. Our use of the building
continues to incur operational and
maintenance costs to the laboratory as well
as operational inefficiencies resulting from
the remote location. A GPP project has
been defined to adapt space in one of the
existing service buildings that will allow the
laboratory to vacate the 9,000 square foot
building and eliminate the need to
transport low level waste to a remote site
via public roads. An Excess Facilities
Disposition Project has been submitted to
closeout and demolish the building.
Significant corrective maintenance costs
will be incurred in the near future if the
laboratory continues to occupy the facility.

Facilities Resource Requirement - Major
Construction

Major construction reflects the research
priorities of the Laboratory. The top priority
which impacts facility construction plans is
the Ames Plant Metabolomics Resource
Facility. The multi-discipline science
mission of the facility requires a building
that is designed specifically for
that purpose with unique

Leadership in Energy and Environmental
Design (LEED) certification or a similar
standard for laboratory construction will be
used to evaluate and guide the design
process to create a model facility. Energy
and operating costs will be minimized
through the application of these principles
and criteria.

The lowa State University (ISU) Campus
Master Plan anticipates and plans for this
type of facility sited near Ames Laboratory
buildings. The project and general site
requirements have been discussed with ISU
campus planners and architects. I1SU
Facilities Planning and Management
(FP&M) has extensive experience planning
and executing construction projects of this
size and type and will be utilized as an
additional technical resource. The selection
criteria of design team consultants will
emphasize experience and expertise with
research facilities.

Project management will implement
Department of Energy (DOE) objectives for
acquisition of capital assets to deliver the
project on schedule, within budget and
fully capable of meeting mission

Table 7. Construction Data

requirements and functions that

p . Space Programming
must be integrated into the Laboratory 25.000 nusf
design to ensure successful Instrument/Support 18,500 nusf
ration. R rch iall Office Space 10,500 nusf
Qpe atio _e_Sea C ! espec ally Net usable area 54,000 nusf
in a user facility with visiting Building efficiency 0.6
scientists, is very dynamic and Total gsf 90,000 gsf
will require a facility desng_r_Ied Cost Estimate
for flexibility and adaptability. Design @ ~9% $2,600
Flexibility will enabl ick Construction Cost $29,300
exibility enable quic Site/utility extension $1,100
changeover of laboratory space Construction ($305/gsf) $28,200
when there is turnover in the Project Management/Added $1,400
r rch n overhead factors
€s€arch occupancy. Contingency $3,100
Adaptability will enable the Total Building Cost $36,400
facility to house new initiatives in Analytical equipment 218,500
Computer Facility $10,100
the future that are yet to be Total Facility Cost $65,000

determined and to remain useful
long into the future as
technologies and
instrumentation change.

Note: All costs in thousand dollars escalated to the midpoint of
construction (FY2008)
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Table 8-.Major Construction Projects

(% in Millions-BA) TEC FY2002
TOTAL FUNDED & BUDGETED  0.000 0.000
Proposed Construction

Program Line ltem Projects 0.000 0.000

FY2003 FY2004 FY2005 FY2006 FY2007 FY2008

0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 65.000 0.000

performance and environmental, safety and
health standards in accordance with DOE
order O413.3. The integrated project team
(IPT) will be under the line management of
the Federal Project Manager and will
include broad representation from
stakeholders. At the contractor level, this
team will include a Contractor Project
Manager, scientists, technicians, engineers,
contract officers, Laboratory Management
representative, QA personnel,
environmental staff, and safety
representatives. This team will be
augmented as needed with expertise from
ISU Facilities Planning & Management,
project management consultants,
laboratory design consultants, A/E design
team members and construction contractor
members. The makeup of the team will be
tailored to the need as the project proceeds
through planning, design, construction
and closeout. DOES Critical Decision (CD)
format will be used to insure that all project
management objectives are satisfied in each
phase of the project.

The Title | and Title Il design of the
construction project can begin in FY2007
pending the availability of PED funds and
the completion of the Conceptual Design
and approval of the Preliminary Baseline
Range. The scope and proposed space
programming is based on input from re-
searchers and staff in from the respective
disciplines, from GSA space standards, and
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from parametric data from similar projects.
The cost estimate for the proposal is based
on well documented laboratory construc-
tion cost planning data plus design cost,
project management/overhead cost, and
site/utility extension costs based on local
experience. Similar construction done
recently on the campus was used to vali-
date the estimated cost and schedule. A
contingency is included to cover costs for
conditions or requirements that are not
known at this stage in the planning pro-
cess. See Table 7.

The tabular summary of the resources
needed for this major construction project
is detailed in Table 8.

Energy Management

The planning and management of
utility usage at the Ames Laboratory
maintains cost effective and reliable energy
sources so that the research effort can be
maximized. The In-House Energy
Management Plan describes the efforts of
the laboratory in this area. The utility
supplies to the laboratory are stable and
have reserve demand capacity. Rates
continue to be quite favorable. While
natural gas prices have continued to be
volatile, natural gas makes up a very small
portion (<2%) of the laboratory’s energy
use. The total cost of energy use is less
than $3.00 per gross square foot. Of the
nine buildings that comprise the Ames




Laboratory, only the TASF Building is
eligible for the Energy Star label. However,
the TASF Building does not have the utility
metering required to establish whether the
building actually meets the Energy Star
performance requirements. There are
currently no plans to pursue an Energy Star
label for this building as the project would
not be cost effective.

Assets Management

The plans, processes and procedures
for asset management are contained in the
Life Cycle Asset Management Plan
(46300.002), the Ames Laboratory
Purchasing Policy and Procedure Manual,
and the Property Management Policy and
Procedures Manual. The acquisition or
disposition of real property assets are
infrequent occurrences at the laboratory.
Since 1970 only one real property asset has
been added to the inventory. That project
is the only line item construction project at
the Laboratory since the early 19605.
Disposal or transfer of Real Property assets
has occurred only once in the past 40
years. All Real Property assets of the
Laboratory are retained and maintained to
support the ongoing research mission with
rare exception. Management has an
excellent understanding of the space
utilization and facility conditions of all of
the real property assets from which to assess
needs for new facilities or disposal of excess
facilities. If there is a need to dispose of
real property in the future, a specific plan
will be generated with assistance from CH
property management personnel and
submitted to the Ames Area Office for
review and approval. Likewise whenever a
line item construction project is initiated, a
specific acquisition plan will be developed
incorporating all the current requirements
such as sustainable design, energy
conservation, executive orders, Department
of Energy Acquisition Regulations (DEAR),
and Federal Acquisition Regulations (FAR).

The plan will be submitted to the Ames
Area Office for review and approval.

The acquisition of other assets is a joint
responsibility of the requestor of the asset
and the Purchasing and Property Services
Department. ESH&A reviews are
incorporated into all of these processes.
The purchasing and contracting policies
and procedures of the Laboratory ensure
that the applicable DOE Regulations,
Department of Energy Acquisition
Regulations (DEAR), and Federal
Acquisition Regulations (FAR) are followed
so that procurements are fair, competitive
and least cost. These policies and
procedures are described in the Ames
Laboratory Purchasing Policy and
Procedure Manual. Personal property
acquisition goes through the standard
requisitioning, bidding and purchasing
described in that document. When
personal property is no longer useful to the
mission of the Laboratory, it is disposed of
in accordance with DOE and Federal
requirements. The “owner” of the
equipment initiates the process through the
Purchasing and Property Services
Department. They manage the process in
accordance with the Property Management
Policy and Procedures Manual.

Contract Administration

The goal of Contract Administration at
the Ames Laboratory is to interpret and
administer the prime contract between the
U.S. Department of Energy and the Con-
tractor, lowa State University. The primary
champions in this endeavor are the Labora-
tory Director and the Chief Operations
Officer. The Ames Laboratory Oversight
Committee featuring major individuals in
the Contractor’s system is the primary
means of monitoring contract administra-
tion at the Laboratory.

The Chief Operations Officer has at his
disposal the primary functionaries who
have as a large part of their job descriptions
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the administration of the contract. This
includes the Purchasing and Property
Management, Accounting, Budget, Infor-
mation Services, Human Resources, and the
Facilities and Engineering Services Offices,
who have as a primary mission the perfor-
mance of their assigned tasks within the
constraints of the contract. The allowability
of costs are constantly questioned and
satisfied as a routine part of their mission.

The Director has other key elements
reporting directly to him that have principal
missions of support and conformance to
the prime contract. Such elements include
Environmental Safety, Health and Assur-
ance (through the Deputy Director), Public
Affairs, Internal Audit, and Industrial Out-
reach. The Manager, Office of Industrial
Outreach and Technology Administration is
primarily responsible for collecting data
regarding the contracts ordained perfor-
mance measures (Appendix B of the con-
tract) and self assessment agreements.

Finally the Ames Laboratory Oversight
Committee has as its standing members the
Vice Provost, the Vice President for Business
and Finance, several faculty members from
the university and the staff positions of
Facility Management and Environmental
Safety and Health. Their mission is to moni-
tor the contract through periodic meetings
and probing queries.

All of these groups converge during
the negotiations for the contract three to
five years apart. Their mission then be-
comes the creation of a contract that is fair
to all entities, especially, the U.S. taxpayer.
In short, contract administration is an
ongoing primary mission of the Laboratory
and the Contractor.

Performance-based Management

Under the terms of the contract be-
tween ISU and DOE, the parties agreed to
utilize a performance-based management
system for laboratory oversight, and ISU, as
the contractor, is required to annually
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provide a written assessment of the
Contractors and Laboratorys performance.
A semiannual and annual report are sub-
mitted to DOE as required under the Con-
tract. In CY2002, the overall performance
of the Laboratory was rated outstanding.

Budget, Finance and Resource
Management

The number one goal of the Laboratory
in dealing with financial resources is to
provide to users the necessary information
which will aid them in the decision making
process. Because information flow in
finance is a two way street, the processes
and systems are constantly reviewed to
enhance the data flow in both directions.
The Laboratory strives to receive and pro-
vide financial data in a timely and accurate
manner. Training is necessary to enable
participants in the financial process to
develop and utilize the data correctly.

Top Laboratory management is commit-
ted to active participation in the financial
process. One of the steps taken to insure
requested resources match the work pro-
posed is a review and analysis of research
proposal budgets. On-going reviews of
indirect cost pools and corresponding
budgets along with approval of all changes
in those budgets also occur.

The Laboratory is committed to shifting
an ever increasing number of processes
and systems onto the computer. Given the
size of the Laboratory and its resources,
this task is a constant balancing act be-
tween the centralized financial functions
and decentralized tasks. The Laboratory
periodically reviews its processes, and
where possible, computerizes what it can.
Further, where data is developed in paper
form, routed for approval, and submitted
for data entry, the Laboratory is working on
acquiring or developing systems to allow
the requester of the action to input the data
directly into the computer for subsequent
electronic routing, approval and process-

ing.



The Laboratory is an active participant
in two major initiatives to improve financial
management processes sponsored by DOE.
The Budget Officer is working with a
group of contractor and DOE staff on the
ePME project that is designed to improve
the budget formulation process. Concur-
rently, the Chief Accountant participates
with other contractor and DOE staff to
review and respond to materials provided
by the I-Manage and STARS projects. Both
of these two maijor initiatives are expected
to have major impacts on our financial
systems and we are working toward deter-
mining what those impacts are.

The Laboratory continues to work on
developing electronic forms that utilize the
electronic authorization and routing soft-
ware previously developed for the Absence
Request System.

Data transfer mechanisms and linked
files are being utilized to reduce the
amount of data entry required in various
processes. The Laboratory is slowly trying
to encourage standardization of hardware
and software to reduce system develop-
ment and maintenance costs. Reduction of
redundant databases is a constant emphasis
that requires a better understanding of
where data is stored, who uses it, when its
updated, and for what it is used.

Another major project we are working
on involves the migration of existing sys-
tems off the HP3000. Hewlett Packard has
announced the termination of support for
the HP3000 line in 2006. The Information
Systems group, along with other functional
offices are examining alternatives for future
IT directions. This review has just begun
and presently there are no findings to
report but our initial thoughts are that we
will move to a MS-Windows environment
and will most likely utilize software that run
on a SQL Server database. We are also
trying to identify third party software that
could replace many of the homegrown
software application that we currently
utilize.

As the Laboratory moves toward a
more automated environment, a number of
challenges exist. Services such as email,
electronic forms, etc., imply that each
employee has access to electronic media.
This currently is not the case. Further, with
the proliferation of third party software
packages, getting all the packages, and
versions, to work together is a constant
challenge. Hardware and software up-
grades are expensive to acquire and install.
Program development, as well as program
acquisition, is also expensive and requires
constant maintenance. Additional costs are
incurred just trying to maintain processes
and systems that meet DOE requirements.
Differences within DOE as to how re-
sources are requested and reported create
additional strain on existing systems.

The Laboratory has accepted these
challenges and feels that by the wise appli-
cation of existing resources, working with
DOE, and sharing with other laboratories,
it can achieve its goals and provide the
financial processes and systems that will be
needed in the future.

Property Management

The Procurement Office is responsible
for the effective management of personal
property at the Laboratory. Included in this
responsibility is:

* The identification and tagging of

non-expendable property;

» Control of sensitive property;

» Conducting a capital and account-

able equipment inventory biennially;

* Preparing loan agreements for vari-

ous equipment items and follow-up;
and

* Aiding in the identification and

reporting, transfer or sale of excess
property to DOE.

Procedures for the above responsibili-
ties are outlined in the Ames Laboratory
Property Services Policy and Procedures
Manual.
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Work for Others

The Ames Laboratory engages in a
broad range of research collaborations with
a broad range of partners. Within that
range, projects are undertaken when a
proposed project: requires Laboratory
personnel; is related to and supportive of
the Laboratory’s DOE mission; does not
conflict with or interfere with the achieve-
ment of DOE programmatic requirements;
does not compete directly with capabilities
available in the domestic private sector;
does not create a potential future burden
on DOE resources; and complies with other
Work For Others guidelines.

The Laboratory plans and conducts this
work to accomplish R&D goals that may be
otherwise unattainable, to increase the
number of technologies transferred from
the Laboratory to the marketplace, and to
maintain core competencies that enhance
the Laboratory’s science and technology
base. Some of the projects undertaken over
the last year involved DOE contractors,
while others involved other (non-DOE)
federal agencies or non-federal partners.

Other Federal Agencies & Sister Labs

Reimbursable work for DOE contrac-
tors includes projects with: Oak Ridge
National Laboratory on sensor networks,
and the broader DOE research community,
for whom the Ames Laboratorys Material
Preparation Center prepares samples of
ultra-high purity or novel alloys for re-
searchers at various facilities. As in the past,
the Laboratory’s work for other DOE con-
tractors tends to consist of relatively short
term, low volume, low budget projects that
call upon science and technology capabili-
ties at Ames that are well-documented
within the R&D community.

Ames Laboratory reimbursable work for
non-DOE federal sponsors includes projects
with:

* National Institutes of Health (NIH), to
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develop a novel DNA sequencing
technique and technology;

* Environmental Protection Agency
(EPA) to utilize Laboratory-developed
capillary electrophoresis interfaced
with on-line, low temperature laser
excited fluorescence technology for
the detection of DNA adducts in
treated mice;

* National Institute of Justice to de-
velop a Midwest Forensics Research
Center (MFRC);

* Department of Defense (DoD) on
structural amorphous aluminum
alloys for aircraft components; and

* Federal Bureau of Investigations for
toolmark identification.

As in the case of the Laboratory’s work
for DOE contractors, projects for other
Federal Agencies usually call upon science
and technology capabilities that are well-
documented within the nations R&D com-
munity, and tend to be of slightly longer
duration, somewhat larger budget, and of
relatively infrequent occurrence. Several
somewhat larger Work For Others projects
(for non-DOE federal sponsors) have devel-
oped over the past few years as Agencies
have undertaken projects in technology
areas where the Laboratory has established
a history of innovation and capability.

Non-Federal Entities

WFO - non-federal activities continues
at approximately 5-7 ongoing projects per
year. These projects are typically in the
range of $15,000 - $400,000 in total and
are normally less than 3 years in duration.
In FY2002, the Laboratory had 10 ongoing
or new WFO agreements with private
entities, and currently in FY2003, has 12
new or ongoing WFO agreements and is in
the process of negotiating 1 additional and
several amendments to existing WFOs. The
Laboratory also anticipates that the recent
increase in non-federal partners’ inquiries



concerning Work For Others opportunities
will continue.

User Facilities

The Materials Preparation Center (MPC),

a DOE User Facility, has responded to over
3540 requests for specialized materials
preparation and characterization services
during its twenty-two years of operation.
Designated a DOE User Facility in 1981,
the Center provides a variety of high purity
metals, alloys, and metallic compounds
including pure actinide metals, rare earth
elements, single crystals, metallic glasses
and magnetic refrigeration alloys, atomized
powders, and custom alloy preparations.
Characterization services include metallog-
raphy, Auger microscopy, SEM/TEM, X-ray,
thermal, and magnetic characterization
services.

External sales for FY2002 totaled
$505K, a 14.4% decrease over FY2001.
During FY2002, MPC completed 172 or-
ders, a 218.6% decrease over FY2001, with
a breakdown of 9.9% to federal laborato-
ries, 26.7% to academic institutions, 41.9%
to industry, and 21.5% to foreign universi-
ties and institutes. This sales revenue de-
crease is typically attributed to overall
downturn in the US economy with U.S.
industries showing the largest decrease in
activity. Slight increases were realized in
work performed for foreign institutes and
U.S. universities.

During FY2002, the MPC supplied a
variety of specialized material products to
113 different clients at 87 academia, na-
tional and industrial laboratories world-
wide. The MPC continued to provide Sn-Ti
alloy to Outokumpu Advanced Supercon-
ductors (formerly Intermagnetics General
Corporation) for the fabrication of Sn-Ti/Nb
superconductors for the Korean K-Star
Tokamack and the Nation High Magnetic
Field Laboratory at Florida State University.
Working with the Jet Propulsion Laboratory

(JPL), MPC continued its" effort related to
the preparation of LaNi, ;Sn ,,. cryocooler
metal hydride sorbent alloy for the Planck
space vehicle. Metal powders were pre-
pared for Howmet Corporation for cold
spray coating research at Sandia National
Laboratory. Two amorphous metal alloy
projects were continued under DARPA
funding in FY2002, one project with Texas
A&M on Kinetic Energy Penetrators and
one project with the U. S. Air Force Re-
search Laboratory on Structural Amorphous
Aluminum alloys for aircraft airframe and
engine components.

In FY2002, $300K of capital equipment
funding and $854K of operations funding
was provided to the MPC. The Process
Science Initiative (PSI) project received
$300K of the operations funding to support
the PSI program projects. The remaining
operation funding provided the MPC with
the financial resources to maintain, up-
grade and improve equipment and facilities
to develop increased processing and char-
acterization capability. Equipment funding
was used to continue replacement and
repair of older equipment and upgrade
facilities within the MPC and to purchase
additional equipment necessary to continue
revitalization and expansion of processing
and characterization capabilities. Capital
equipment items were purchased during
FY2002 to expand the current melting
capability and improve our magnetic mate-
rials characterization capability. ltems
purchased to expand our melting capability
included a Plasma Melting Furnace System
and a TriArc Melting furnace. Additional
funding was needed to complete the instal-
lation of a Low Temperature - High Field
Magnet Module for a new x-ray
diffractometer and a new reciprocating
sample device for one of our magnetom-
eters.

Under the auspices of the MPC the
lowa Companies Assistance Program (ICAP),
a technology outreach program funded by
the State of lowa, was continued during
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FY2002. ICAP promotes industrial interac-
tion between Ames Laboratory/ISU and
lowa’s Manufacturers and businesses by
providing access to the technology, facili-
ties and expertise of ISU and the Ames
Laboratory. ICAP offers 40 hours of free
technical assistance or technical coaching
to solve specific manufacturing and materi-
als problems. Funding provided for this
program by the State of lowa was cut by
30% for FY2003 due to state budget short-
falls in revenue.
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Resource Projections

Laboratory Funding Summary

DOE Effort 23.202 18.847 21.255 22,103 22.103 22.103 22.103
Work for Others 4086 1814 5143 5988 6.490 6.990 6.990
TOTAL OPERATING 27.288 20.661 26.398 28.091 28.593 29.093 29.093
Capital Equipment 2429 1976 2575 3429 3.345 3.345 3.345
General Plant Projects 0.730 0515 0.775 0.885 0.885 0.730 0.745
General Purpose Equipment -0.076 0.158 0.240 0.510 0.250 0.250 0.250
Total Laboratory Funding 30.371 23.310 29.988 32.915 33.073 33.418 33.433
Proposed Construction (SC) 0.000 0.000 0.000 0.000 0.000 65.000 0.000
TOTAL PROJECTED FUNDING 30.371 23.310 29.988 32.915 33.073 98.418 33.433

Laboratory Personnel Summary

DIRECT
DOE Effort 182.3 210.6 199.1 201.0 200.5 199.5 199.5
Work for Other than DOE 13.1 17.9 30.9 31.7 31.4 33.0 33.0
TOTAL DIRECT 195.4 228.5 230.0 232.7 231.9 2325 2325
TOTAL INDIRECT 951 1022 1026 1030 1030 1030 1030
TOTAL PERSONNEL 290.5 330.7 3326 3357 334.9 335.5 3355




Funding By Secretarial Officer

($in Millions-BA)

FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008

Assistant Secretary for Energy Efficiency and Renewable Energy-EE

Total Operating 0.355 0.300 0.300 0.300 0.300 0.300 0.300
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL -EE 0.355 0.300 0.300 0.300 0.300 0.300 0.300
Assistant Secretary for Environmental Management - EM

Total Operating 0.856 0.000 0.000 0.000 0.000 0.000 0.000
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL - EM 0.856 0.000 0.000 0.000 0.000 0.000 0.000
Assistant Secretary for Fossil Energy- FE

Total Operating 0.610 0.560 0.585 0.605 0.605 0.605 0.605
Capital Equipment 0.000 0.040 0.045 0.045 0.045 0.045 0.045
TOTAL - FE 0.610 0.600 0.630 0.650 0.650 0.650 0.650
Administrator for National Nuclear Security Administration - NA

Total Operating 0.180 0.180 0.180 0.180 0.180 0.180 0.180
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL - NN 0.180 0.180 0.180 0.180 0.180 0.180 0.180
Office of Science - SC

Total Operating 18.704 17.842 20.030 20.854 20.854 20.854 20.854
Capital Equipment 2.429 2.236 2.780 3.534 3.450 3.450 3.450
General Plant Projects (GPP) 0.730 0.515 0.775 0.885 0.885 0.730 0.745
General Purpose Equipment (GPE) -0.076 0.158 0.240 0.510 0.250 0.250 0.250
TOTAL - SC 21.787 20.751 23.825 25.783 25.439 25.284 25.299
Other DOE Facilities (Net Reimbursable DOE W ork)

Total Operating 2.497 -0.035 0.160 0.164 0.164 0.164 0.164
Capital Equipment 0.000 -0.300 -0.250 -0.150 -0.150 -0.150 -0.150
TOT. OTHER DOE FACILITIES 2.497 -0.335 -0.090 0.014 0.014 0.014 0.014
TOTAL DOE 26.285 21.496 24.845 26.927 26.583 26.428 26.443
Reimbursable Work for Others

DOC 0.000 0.020 0.020 0.000 0.000 0.000 0.000
DOD 0.077 0.000 0.000 0.000 0.000 0.000 0.000
HHS/NIH 0.255 0.413 0.590 0.343 0.344 0.344 0.344
EPA 0.097 0.000 0.000 0.000 0.000 0.000 0.000
Other Federal Agencies - Energy

Related Activities 0.280 0.000 0.280 0.290 0.290 0.290 0.290
Other Federal Agencies 2.530 0.470 3.000 4.000 4.500 5.000 5.000
Nuclear Regulatory Commission 0.000 0.015 0.000 0.000 0.000 0.000 0.000
Private Industry 0.847 0.896 1.253 1.355 1.356 1.356 1.356
All Other Non-Federal 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL WORK FOR OTHERS 4.086 1.814 5.143 5.988 6.490 6.990 6.990
Total GPP 0.730 0.515 0.775 0.885 0.885 0.730 0.745
Total GPE -0.076 0.158 0.240 0.510 0.250 0.250 0.250
Proposed Construction (SC) 0.000 0.000 0.000 0.000 0.000 65.000 0.000
TOTAL PROJECTED FUNDING 30.371 23.310 29.988 32.915 33.073 98.418 33.433
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Personnel By Secretarial Officer

Assistant Secretary for Energy Efficiency and Renewable Energy - EE

Full Time Equivalents (FTE) FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008

TOTAL DIRECT 2.6 2.7 2.3 1.8 1.8 1.8 1.8
Assistant Secretary for Environmental Management - EM

TOTAL DIRECT 4.2 0.5 0.4 0.0 0.0 0.0 0.0
Assistant Secretary for Fossil Energy - FE

TOTAL DIRECT 4.7 5.6 5.8 5.4 5.4 5.4 5.4
Administrator For National Nuclear Security Administration - NA

TOTAL DIRECT 3.4 1.9 1.4 1.4 14 14 1.4
Office of Science - SC

TOTAL DIRECT 165.4 1779 1825 188.1 188.1 187.1 187.1
Other DOE Facilites

TOTAL DIRECT 2.0 22.0 6.7 4.3 3.8 3.8 3.8
Reimbursable Work for Other Federal Agencies-40

TOTAL DIRECT 4.5 11.5 20.2 20.4 20.1 21.7 217
Private Industry

TOTAL DIRECT 8.6 6.4 10.7 11.3 11.3 11.3 11.3
TOTAL DIRECT 195.4 2285 230.0 232.7 2319 2325 2325
TOTAL INDIRECT 951 102.2 102.6 103.0 103.0 103.0 103.0
TOTAL LAB PERSONNEL 290.5 330.7 3326 3357 3349 3355 3355
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Assistant Secretary for Energy Efficiency and Renewable Energy - EE

TRANSPORTATION SECTOR - EE

($in Millions - BA) FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008

Total Operating

0.355 0.300 0.300 0.300 0.300 0.300 0.300
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL - EE 0.355 0.300 0.300 0.300 0.300 0.300 0.300
DIRECT PERSONNEL (FTE) 2.6 2.7 2.3 1.8 1.8 1.8 1.8

Assistant Secretary for Environmental Management - EM

DEFENSE ENVIRONMENTAL RESTORATION AND WASTE MANAGEMENT - EW

($in Millions - BA)

Total Operating

FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008

0.856 0.000 0.000 0.000 0.000 0.000 0.000
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL - EW 0.856 0.000 0.000 0.000 0.000 0.000 0.000
DIRECT PERSONNEL (FTE) 4.2 0.5 0.4 0.0 0.0 0.0 0.0

Assistant Secretary for Fossil Energy - FE

($in Millions - BA)

Total Operating

COAL AND POWER SYSTEMS - AA

FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008

0.610 0.560 0.585

0.605 0.605 0.605 0.605
Capital Equipment 0.000 0.040 0.045 0.045 0.045 0.045 0.045
TOTAL - AA 0.610 0.600 0.630 0.650 0.650 0.650 0.650
DIRECT PERSONNEL (FTE) 4.7 5.6 5.8 5.4 5.4 5.4 5.4

Administrator for National Nuclear Security Administration - NA

($in Millions - BA)

Total Operating

FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008

NONPROLIFERATION AND NATIONAL SECURITY PROGRAM DIRECTION - NN

0.180 0.180 0.180 0.180 0.180 0.180 0.180
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL - NN 0.180 0.180 0.180 0.180 0.180 0.180 0.180
DIRECT PERSONNEL (FTE) 3.4 1.9 1.4 1.4 1.4 1.4 1.4

73



Office Of Science - SC

($in Millions - BA)

FIELD SECURITY - FS

FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008

Total Operating 0.397 0.395 0.409 0.409 0.409 0.409 0.409
Capital Equipment 0.000 0.000 0.000 0.084 0.000 0.000 0.000
TOTAL - FS 0.397 0.395 0.409 0.493 0.409 0.409 0.409
DIRECT PERSONNEL (FTE) 3.8 4.3 4.2 3.9 3.9 3.9 3.9
BASIC ENERGY SCIENCES - KC

($in Millions - BA) FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008
Total Operating 15.365 15.103 16.586 17.510 17.510 17.510 17.510
Capital Equipment 2.358 1.986 2.355 2960 2.960 2.960 2.960
General Plant Projects 0.730 0.515 0.775 0.885 0.885 0.730 0.745
General Purpose Equipment -0.076 0.158 0.240 0.510 0.250 0.250 0.250
TOTAL - KC 18.377 17.762 19.956 21.865 21.605 21.450 21.465
Proposed Construction 0.000 0.000 0.000 0.000 0.000 65.000 0.000
TOTAL PROJECTED BES 18.377 17.762 19.956 21.865 21.605 86.450 21.465
DIRECT PERSONNEL (FTE) 135.8 148.8 150.8 157.9 1579 156.9 156.9

($in Millions - BA)

Total Operating
Capital Equipment
TOTAL - KJ

DIRECT PERSONNEL (FTE)

COMPUTATIONAL AND TECHNOLOGY RESEARCH - KJ

FY2002 FY2003 FY2004 FY2005 FY2006

FY2007 FY2008

2,112 1.832 2300 2175 2175 2175 2175
0.071 0.250 0.425 0.490 0.490 0.490 0.490
2.183 2.082 2725 2.665 2.665 2.665 2.665

17.3 17.3 20.5 19.3 19.3 19.3 19.3

($in Millions - BA)

Total Operating
Capital Equipment
TOTAL - KP

DIRECT PERSONNEL (FTE)

BIOLOGICAL AND ENVIRONMENTAL RESEARCH - KP

FY2002 FY2003 FY2004 FY2005 FY2006

FY2007 FY2008

0.830 0.512 0.735 0.760 0.760 0.760 0.760
0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.830 0.512 0.735 0.760 0.760 0.760 0.760

8.5 7.5 7.0 7.0 7.0 7.0 7.0
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Subcontracting and Procurement

($ In Millions-Obligated)

Subcontracting and Procurement from:

FY2002 FY2003 FY2004

Universities 0.70 0.50 0.50
All Others 5.35 5.50 5.50
Transfers to other DOE Facilities 0.65 0.00 0.00
Total External Subcontracts and Procurement 6.70 6.00 6.00
Small and Disadvantaged Business Procurement
($in Millions - BA) FY2002 FY2003
Procurement from S&DB 3.5 2.5
Percent of Annual Procurement 65.4 50.0
Experimenters at User Facilities, 2003
Number of Number of Percentage

Experimenters Organizations of Use
Laboratory 3 3 3%
Other DOE Laboratories 13 7 8%
U.S. Uniwersities 31 22 24%
U.S. Industry 43 36 39%
International g g 26%
Total 117 92

Laboratory Directed Funding

($in Millions - BA)

Total

0.000

0.200

0.200

FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008

0.200

0.200 0.200
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This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government, nor any agency
therof, nor any of their employees makes any warranty, expressed or implied, or assumes
any legal liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by tradename, trademark, or manufacturer does not necessarily consti-
tute or imply its endorsement, recommendation or favoring by the United States Govern-
ment or any agency thereof. The views and opinions expressed herein do not necessarily
state or reflect those of the United States Government or any agency thereof.

This work was performed at Ames Laboratory, lowa State University for the United
States Department of Energy under Contract W-7405-ENG-82.
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