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Program	  Assessment

Program	  Overview
The	  purposes	  of	  Argonne’s	  Laboratory	  Directed	  Research	  and	  Development	  (LDRD)	  Program	  are	  to	  encourage	  the	  development	  

projects	  supported	  by	  the	  LDRD	  Program	  are	  the	  following:	  establishment	  of	  engineering	  proof	  of	  principle,	  assessment	  of	  design	  

fundamental	  science	  and	  exploratory	  development.

The	  projects	  supported	  by	  LDRD	  are	  distributed	  across	  the	  major	  mission	  areas	  at	  Argonne,	  as	  indicated	  in	  the	  Laboratory’s	  LDRD	  

security	  missions	  of	  the	  U.S.	  Department	  of	  Energy	  (DOE),	  and	  many	  are	  also	  relevant	  to	  the	  missions	  of	  other	  federal	  agencies	  

more	  areas	  of	  science	  and	  technology	  corresponding	  to	  the	  

perusal	  of	   the	  project	   reports	   in	   this	  document	  will	   dem-‐

several	   technical	   areas	   to	   pursue	   the	   goals	   of	   any	   given	  

-‐
-‐
-‐

pursued.

report.

plus	  capital	  budgets.	  Actual	  expenditures	  amounted	  to	  $28.5	  million,	  which	   includes	  an	  overhead	   levy	  of	  approximately	  23%.	  

provided	  in	  the	  appendix.

LDRD	  Management	  Process

-‐

Figure	  1.	  Number	  and	  Dollar	  Value	  of	  LDRD	  Projects	  
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FY 2011 Update

DOE approved Argonne’s FY 2011 LDRD Plan and program expenditure not to exceed $32 million. A list, by title, of projects begun 
so far in FY 2011 is provided in an appendix to this report.

For the 2011 fiscal year, we are continuing to refine our use of electronic tools to communicate with investigators and reviewers, 
and to collect and document performance information on LDRD projects. We are improving existing Web-based applications and 
developing a new electronic proposal submission process. A new proposal submission Web site was available for the FY 2011 
cycle.

New Web-based tools are under development now for use in the FY 2012 LDRD cycle that will provide authors of LDRD propos-
als with real-time status information about their submissions during the review and selection process and that will also provide 
reviewer feedback in a timelier manner.

Peer Review Experience in FY 2010

The pursuit of LDRD research is managed and its performance is reviewed as an integral part of the activities of the respective 
technical divisions in which the work resides. Periodic peer reviews of each division’s programs and research are conducted by 
committees empanelled by Argonne’s M&O contractor, UChicago Argonne, LLC. The Laboratory believes that the quality of the 
science and technology performed under LDRD funding by a division cannot be distinguished from that reflected in the division’s 
performance of programmatic R&D. By and large, the same research personnel and the same facilities are applied to both, and no 
discernible qualitative differences have been observed. LDRD is therefore not reviewed separately; however, results and plans rel-
evant to LDRD projects are routinely exposed to review committee scrutiny. A tabulation of such reviews for FY 2010 is provided 
below, along with an aggregate accounting of the number of LDRD projects exposed to committee review and their total dollar 
value. The LDRD Program Office also requires principal investigators to report all other relevant external reviews of their work. 
LDRD projects from the Accelerator Systems (ASD), High Energy Physics (HEP), Materials Science (MSD), X-ray Sciences (XSD), 
Physics (PHY) divisions, the Center for Nanoscale Materials (CNM), the Leadership Computing Facility (LCF), and the Photon Sci-
ences (PSC) ALD area were reviewed as part of an overall contractor-chartered review.

Organization Date of Review Nunber of  
LDRD Projects

Dollar Value  
of Projects

($ in thousands)

ASD 8/29/2010 2 $708.4

CNM 9/26/2010 1 $597.8

HEP 11/1/2009 6 $2,045.8

LCF 9/26/2010 1 $139.1

MSD 9/26/2010 5 $1,532.8

PHY 11/1/2009 24 $7,862.8

PSC 8/29/2010 1 $50.5

XSD 8/29/2010 5 $2,830.2

Totals 45 $15,767.4

Table 1. Summary of Peer Review History by Organization



Most	  Recent	  
Project	  Year LDRD	  Component

Number	  of	  
Refereed	  

Number	  of	  
Students/	  
Postdocs	  
Supported

Number	  of	  

Hires

Number	  
of	  Non-‐
Publi-‐

Copyrights

Number	  of	  

Disclosures

Number	  of	  	  
Patents	  
Issued/	  
Pending

182 166 27 15 22

Performance	  Metrics

-‐

-‐

Table	  2.	  	  Aggregate	  FY	  2010	  Outcomes	  for	  Recently	  Completed	  
and	  Current	  Projects
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Most	  Recent	  
Project	  Year

Number	  of	  
	  

Follow-‐on	  Funds

Number	  of	  Proposals	  
	  

Sponsors

Number	  of	  

and	  Current	  Projects	  (2007	  –	  2010)	  



Proposal	  No. 2008 2009 2010 2011	  (a) 2012	  (b) Total
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Proposal	  No. 2008 2009 2010 2011	  (a) 2012	  (b) Total



Proposal	  No. 2008 2009 2010 2011	  (a) 2012	  (b) Total

Totals 9,914.5 17,560.0 28,471.9 18,209.6 14,779.5
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For	   complex	   oxides,	   no	   such	   framework	   exists	   or	   has	   been	  
validated.	   However	   to	   test	   any	   such	   framework,	   the	   states	  
across	  the	  interface	  must	  be	  tracked	  directly.	  Figure	  1	  shows	  

substrate	   interface	   due	   to	   the	   change	   in	   density	   of	   states	  

could	   also	   determine	   how	   the	   states	   evolve	   across	   the	  
boundary.	   This	  method	   is	   the	   only	  means	   by	  which	  we	   can	  
directly	  monitor	  the	  interface	  bands	  to	  give	   insight	   into	  how	  
to	  develop	  a	  proper	   theory	  of	   interfacial	  electronic	   states	   in	  
strongly	  correlated	  oxide	  systems.	  

Figure	  1.	  Conductance	  map	  (top)	  of	   	  cleaved	  LaCaMnO3	  (LCMO)/SrTiO3	  
(STO)	  interface.	  Note	  the	  clear	  contrast	  between	  the	  layers,	  which	  is	  enhanced	  

dl
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Local	  Probe	  of	  Novel	  Electronic	  States	  at	  
Complex	  Oxide	  Interfaces

2009-‐083-‐R1

John	  W.	  Freeland	  and	  Nathan	  P.	  Guisinger

The	   transistor,	   which	   has	   shaped	   so	   much	   of	   our	   modern	  

to	   gain	   a	   greater	   understanding	   of	   the	   interfaces	   between	  

in	  the	  case	  of	  semiconductor	  interfaces	  but	  to	  date	  has	  never	  
been	  applied	  to	  the	  case	  of	  oxide	  heterostructures.

Mission	  Relevance

electronic	   structure	  mapping	  across	   interfaces,	  which	   to	  our	  
knowledge	  has	  never	  been	  applied	  to	  complex	  oxide	  interfaces.	  
The	  knowledge	  to	  be	  gained	  in	  this	  project	  will	  be	  of	  interest	  

wide	  variety	  of	  oxide	   systems.	  Understanding	   these	   systems	  

electronics,	  which	  is	  key	  to	  reducing	  the	  massive	  power	  loss	  in	  

premiere	  tools	  for	  studying	  complex	  oxide	  growth,	  which	  are	  
accessible	  to	  a	  wide	  community	  of	  interested	  users.	  

FY	  2010	  Results	  and	  Accomplishments

This	   lead	   directly	   to	   the	   two	  major	  milestones	  we	   achieved	  

3 3 7

extract	  by	  using	  this	  imaging	  approach.

correspondence	  of	  the	  electronic	  states	  on	  one	  side	  to	  those	  
on	  the	  other	  side	  of	   the	  boundary.	  For	  example,	   the	  physics	  
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Mission	  Relevance
This	  project	  is	  relevant	  to	  DOE’s	  missions	  in	  energy	  and	  science.	  

FY	  2010	  Results	  and	  Accomplishments
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Exascale	  Agent-‐Based	  Modeling	  System
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Correlated	  Electronic-‐Structure	  

Algorithms	  for	  Blue	  Gene/P	  and	  Q

2010-‐187-‐N0

-‐

the	   Blue	   Gene/P	   supercomputer	   at	   the	   Argonne	   Leadership	  

-‐
-‐
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Mission	  Relevance

science	  mission	  as	  funded	  through	  the	  Basic	  Energy	  Sciences	  

codes	  are	  of	  broad	  applicability	  to	  the	  discovery	  and	  design	  of	  

-‐

FY	  2010	  Results	  and	  Accomplishments
-‐
-‐

mance	   improvements	   to	   key	   electronic-‐structure	   codes	   that	  
-‐

-‐
formance	  System® -‐

-‐

-‐

-‐

-‐

-‐

	  
-‐

-‐

for	  Global	  Address	  and	  Task	  Space	  

2010-‐199-‐N0

	  

-‐

-‐

need	  to	  be	  addressed	  for	  us	  to	  take	  true	  advantage	  of	  the	  per-‐

-‐

three-‐orders-‐of-‐magnitude	   increase	   in	   performance	   did	   not	  

-‐
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another	   three-‐orders-‐of-‐magnitude	   increase	   in	   performance	  
implies	  at	  least	  a	  three-‐orders-‐of-‐magnitude	  increase	  in	  nec-‐

-‐
-‐

-‐

-‐

-‐

-‐

-‐

-‐

-‐

-‐
tage	  of	  upcoming	  architectures	  and	  handle	  the	  challenges	  that	  

-‐

-‐

Mission	  Relevance
-‐

-‐

FY2010	  Results	  and	  Accomplishments
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Proposed	  Work	  for	  FY2011

-‐

	  

	  

	  

	  
evaluate	  node-‐local	  storage	  that	  is	  capable	  of	  comparing	  

	   Design	   of	   the	   needed	   intra-‐node	   and	   inter-‐node	  

-‐

-‐

Studying	  Oil	  Plumes	  with	  the	  Nek5000	  
Code

2010-‐200-‐N0

-‐
-‐
-‐

-‐
-‐

-‐

-‐

-‐

Mission	  Relevance
-‐

deeper	   than	   300	   meters	   is	   found	   in	   many	   regions	   in	   the	  
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FY	  2010	  Results	  and	  Accomplishments
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Alec	  R.	  Sandy,	  Pete	  R.	  Jemian,	  Brian	  J.	  Tieman,	  	  
and	  John	  Weizeorick

perfectly	  for	  both	  detectors	  and	  reduced	  the	  data	  rate	  by	  up	  



John	  Power,	  Wei	  Gai,	  and	  Kwang-‐Je	  Kim

z0

x0

Physical	   Review	  
Special	  Topics	  –	  Accelerators	  and	  Beams

Phys.	  Rev.	  ST	  Accel.	  Beams	  

Physical	   Review	   Special	   Topics	   –	   Accelerators	   and	   Beams	   	  

Concept	  (AAC10)	  Workshop

Conference	   (PAC09)
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Alireza	  Nassiri,	  Joel	  D.	  Fuerst,	  Michael	  P.	  Kelly,	  	  

for	  higher	  order	  modes	  of	  damping.
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Phys.	  Rev.	  ST	  AB	  

Chinese	  
Physics	  C	  

Kwang-‐Je	  Kim,	  Deming	  Shu,	  and	  Yuri	  Shvyd’ko

-‐7

	   A	   four-‐bounce	   silicon	  

Thermal	  expansion	  issues.

	   The	   null-‐

stage.
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Nucl.	  Instr.	  Meth.,	  A

Phys.	  Rev.	  ST-‐AB

Nature	  Physics	  

	  

Rev.	  Sci.	  Instrum

presented	  at

presented	   at the

Proceedings	   of	   SRI-‐2010,	   Nucl.	   Instrum.	   and	  
Methods	  A
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Proc.	  SPIE

	  

Vir.	  J.	  Nan.	  Sci.	  &	  Tech

	  

Rev.	  Sci.	  Instrum

	  
	  

Lin	  X.	  Chen,	  Eric	  Dufresne,	  Elliot	  P.	  Kanter,	  	  
Bertold	  M.	  Kraessig,	  Yuelin	  Li,	  Stephen	  H.	  Southworth,	  
Donald	  A.	  Walko,	  and	  Jin	  Wang

st

laser	   pulses	   are	   coherently	   added	   to	   boost	   the	   laser	   pulse	  

	  
2
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be	   used	   to	   study	   the	   transient	   laser-‐excited	   states	   of	   other	  

to	  understand	  and	  control	   the	  behavior	  of	   laser-‐aligned	  gas-‐

2

	  

Ian	  McNulty,	  Paul	  H.	  Fuoss,	  Jörg	  M.	  Maser,	  	  

2



dealloying	   and	   coarsening	   processes	   in	   nanoporous	   Au	   at	  

	  

2 	  nanoislands	  on	  

Figure	   1.	   Scanning	   electron	   micrographs	   of	   (a)	   a	   nanoporous	   Au	   specimen	  

sample	   in	   Figure	   1	   from	   Fresnel	   CDI	   data.	   (right)	   Projected	   thickness	   map	  
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Synchrotron	  Rad.	  News	  

	  



27	   in	  
Volume	   V 	  

	  

	  

J.	  Phys.:	  Conf.	  Ser.	  

Proc.	  XRM	  2010	  Conference

Katherine	  C.	  Harkay,	  Vijayalakshmi	  Kalyanaraman,	  Yuelin	  Li,	  
and	  Marion	  M.	  White
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to	   yield	   electron	   sources	   having	   ultrahigh	   brightness	   and	   to	  

2

2

2

	  

2

Nucl.	  Instrum.	  Meth.	  
A	  

	  

Proceedings	  of	  the	  
14th	  Advanced	  Accelerator	  Concepts	  Workshop	  
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Feasibility	  Studies	  and	  Pre-‐Conceptual	  

Alireza	  Nassiri,	  Michael	  D.	  Borland,	  Katherine	  C.	  Harkay,	  	  
and	  Patric	  Den	  Hartog

This	   project	   focuses	   on	   the	   design	   and	   development	   of	  
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installed	  a	  high-‐purity	  N2

a	   second	   glove	   box	   that	   has	   been	   established	   for	   handling	  

in-‐situ

converter	   catalyst	   that	  has	  been	  previously	   characterized	  by	  

Inorg.	  Chem
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Figure 2. Final cavity geometry after detailed optimization accompanied by the 
electric and magnetic field distributions calculated by using CST Microwave 
Studio. 

Proposed Work for FY 2011
In FY 2011, we will be focused on the following activities:

 � Developing a good understanding of the initial beam 
conditions at the electron cyclotron resonance (ECR) ion 
sources.

 � Performing appropriate measurements for general 
characterization of the beam line.

 � Developing specific optimization tools to help reproduce 
the measured data.

Refereed Publications
Xu, J., B. Mustapha, P.N. Ostroumov, and J.A. Nolen, “Direct 
Vlasov Solvers with High Order Spectral Element Method,” 
Comm. Comp. Phys. 8 (2010), 159–184.

Non-Refereed Publications and Presentations
Mustapha, B., A.A. Kolomiets, and P.N. Ostroumov, “Full 3D 
Modeling of a Radio-Frequency Quadrupole,” Proceedings of 
LINAC-2010, Tsukuba, Japan, September 12–17, 2010.

Mustapha, B., and P.N. Ostroumov, “Electro-Magnetic 
Optimization of a Quarter-Wave Resonator,” Proceedings of 
LINAC-2010, Tsukuba, Japan, September 12–17, 2010.

Ostroumov, P.N., R.V.F. Janssens, M.P. Kelly, S.A. Kondrashev, 
B. Mustapha, R.C. Pardo, and G. Savard, “Efficiency and 
Intensity Upgrade of the ATLAS Facility,” Proceedings of LINAC-
2010, Tsukuba, Japan, September 12–17, 2010. 

Photocathodes Development for 
Accelerator Research and Development

2009-076-R1

Zikri M. Yusof, Katherine C. Harkay, John Noonan,  
Matthew J. Virgo, and Alexander V. Zinovev

Project Description
This project proposes to develop the next generation 
of photocathodes by using new materials based on 
semiconductors. This broad-based effort seeks to understand 
the material properties of photocathodes and how such 
properties translate to their performance in an accelerator. 
In particular, we will be seeking photocathodes that can 
produce a high-brightness electron beam, have high quantum 
efficiencies (QEs), and the potential to produce very low beam 
emittance.

This effort can be categorized into two broad areas: 
(1) development and deployment of a large (~1.2-inch-
diameter) cesium telluride (Cs2Te) photocathode for 
accelerator photoinjectors and (2) development and use of a 
system for the study of photocathodes’ response time.

The first task involves the fabrication of a Cs2Te photocathode 
with high QE and a QE variation over the surface of the 
photocathode of less than 10%. It should also be designed 
such that it can be transferred in ultra-high vacuum (UHV) into 
the Argonne Wakefield Accelerator (AWA) photoinjector.

Knowledge of the response time of a photocathode is very 
important, especially for more demanding applications, such 
as in a free-electron laser where the electron beam must satisfy 
very stringent parameters of bunch length and emittance. The 
response time indicates how fast all electrons are emitted by 
the photocathode after a light pulse impinges on its surface. 
In general, photocathodes with the shortest response times 
are more desirable.

Mission Relevance
Accelerator-based user facilities are a cornerstone of modern 
science and technology. Many high-priority aspects of the DOE 
Office of Science portfolio find that accelerator technology 
forms the primary limitation on the pace at which discoveries 
can be made. Increasingly, photocathodes are being used 
as the sources of the beams for accelerators because they 
yield excellent brightness. However, existing photocathode 
materials do not provide an optimal combination of lifetime 
and brightness and are currently limiting progress in 
accelerator development and use.
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on	   a	   laser-‐driven	   photocathode	   have	   been	   successful	   and	  

thermionic

Beam	   dynamics.

Design	   of	   100-‐MHz	   radio	   frequency	   (RF)	   gun	   cavity.

by	  introducing	  a	  gate	  electrode	  in	  front	  of	  the	  cathode	  to	  test	  

6

coupled	  device.)

gun.



High-‐voltage	   switching	   circuit	   for	   gate	   electrode.

that	   avalanche	   transistors	   or	   step-‐recovery	   diodes	   are	   the	  

Proceedings	   of	   the	   LINAC	   2010	   Conference

	  

Proceedings	   of	   the	   LINAC	   2010	   Conference

	  
Mark	  J.	  Kedzie,	  and	  Alireza	  Nassiri
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large	  2	  K	  test	  cryostat.

	  

	  

	  

	  

Figure	   2.	   Test	   apparatus	   for	   coupler	   and	   piezoelectric	   tuner	   development,	  

half-‐wave	  cavity.
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Risk-‐Based	  Decision	  System	  toward	  Risk	  
Excellence

2008-‐119-‐R2

Shih-‐Yew	  Chen,	  Bruce	  M.	  Biwer,	  and	  David	  J.	  LePoire

A	   “risk-‐based	   approach”	   has	   become	   part	   of	   the	   general	  

approach	  addresses	  a	  wide	   range	  of	   risk	  concerns,	   including	  

infrastructure	  risks,	  cyber	  security	  risks,	  and	  a	  host	  of	  others	  

and	  methods	  for	  a	  risk-‐based	  decision	  system	  that	  will	  serve	  as	  

makers	   responsible	   for	   homeland	   security	   that	   addresses	  

event,	   such	   as	   one	   involving	   a	   radiological	   dispersal	   device	  

the	   immediate	  danger	   is	  past,	   an	  assessment	  of	   the	   current	  

for	   such	   events	   at	   various	   levels,	   similar	   guidance	   for	   long-‐
term	  recovery	  planning	  is	  sparse.	  

Mission	  Relevance

Homeland	   Security,	   the	   U.S.	   Department	   of	   Defense,	   the	  

Regulatory	  Commission,	  will	  likely	  be	  interested	  in	  the	  results	  

FY	  2010	  Results	  and	  Accomplishments

Department	  of	  Homeland	  Security.

technology	   robustness	   and	   defense	   in	   depth.	   Consequence	  
management	   involves	   assessing	   the	   impacts	   and	   removing	  

management,	  the	  strategy	  for	  cleanup	  can	  be	  accelerated	  by	  

may	  need	  to	  be	  revised	  on	  the	  basis	  of	  feedback	  as	  the	  actual	  
work	  progresses.

Components	  of	  the	  decision	  framework	  with	  less	  uncertainty,	  

approach	  to	  the	  cleanup	  process	  on	  the	  basis	  of	  the	  underlying	  

of	   technologies	  can	  be	  applied	   to	   those	  surfaces	  grouped	   in	  
the	  same	  category.	  Knowledge	  of	  the	  surface	  types	  (and	  their	  

more	   readily	   available	   to	   planners	   and	  managers,	   especially	  

System	  (GIS)	  departments	  and	  access	  to	  past	  studies	  on	  such	  

important	  role.

contaminated	  sites.	  A	  database	  has	  been	  compiled	   for	  more	  



FY2010	  ANNUAL	  REPORT	  |	  

101

than	  60	  technologies,	  from	  vacuuming	  or	  hosing	  with	  water	  to	  

Plasmonics-‐Based	  Methods	  for	  Fast,	  

2008-‐122-‐R2

Hsien-‐Hau	  Wang,	  Hual-‐Te	  Chien,	  Nachappa	  Gopalsami,	  
Stephen	  K.	  Gray,	  Alexander	  Heifetz,	  and	  Ulrich	  Welp

threats	   with	   a	   two-‐pronged	   approach	   in	   which	   we	   develop	  

terahertz	  spectrometer	  based	  on	  surface	  plasmon	  resonance	  

chemical	   sensors	   that	   turn	   into	   colors	   in	   the	   visible	   region	  

Mission	  Relevance

by	  developing	  early	  warning	  sensing	   techniques	  and	  devices	  

FY	  2010	  Results	  and	  Accomplishments

found	  that	  anthracene	  is	  about	  one	  order	  of	  magnitude	  more	  

help	  us	  develop	  new	  IED	  sensors.	  

IED	  molecules.
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Semiconductor	  Nanomaterials	  for	  Flexible	  Technologies:	  From	  
Photovoltaics	  and	  Electronics	  to	  Sensors	  and	  Energy	  Storage,	  

AIP	   Conference	   Proceedings, 	  

in	   	   AIP	  

,	  Sensors	  and	  Smart	  
Structures	  Technologies	   for	  Civil,	  Mechanical,	  and	  Aerospace	  

Sensors	  
and	  Smart	  Structures	  Technologies	   for	  Civil,	  Mechanical,	  and	  

Security	  Event	  Dynamics

2008-‐138-‐R2

of	   the	  macro,	  meso,	   and	  micro	   layers.	  At	   the	  macro	   level,	   a	  
selected	  set	  of	  worldwide	  databases	  is	  linked	  into	  a	  graphical	  

micro	  scale,	  social	  processes	  that	  embody	  social	  mechanisms	  

individuals	  and	  groups	  that	  result	  in	  emergent	  social	  structure,	  
such	  as	  terrorist	  networks.

Mission	  Relevance
Modeling	   the	   domain	   of	   social	   dynamics	   and	   behavior	  

has	   been	   on	   developing	   models	   of	   heterogeneous	   agents	  

FY	  2010	  Results	  and	  Accomplishments

based	   on	   publicly	   available	   and	   open-‐source,	   unstructured	  
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using	  the	  

systems	  at	  three	  scales:	  macro-‐,	  meso-‐,	  and	  micro-‐.	  Each	  scale	  

macro	   level,	   global	   and	   regional	   processes	   are	   represented	  
Macal,	   C.M.,	   ,	  
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2008-‐157-‐R2

	  
where	   transport	  of	   an	  electronic	   current	   from	  a	   source	   to	  a	  

a	  sensor.

synthesized	   by	   using	   microwave	   plasma-‐enhanced	   chemical	  
	   plasmas	  
3-‐bonded	  

carbons	   and	   sp3/sp
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biological	  inertness,	  and	  electrochemical	  performance	  over	  a	  
wide	   voltage	   range.	  At	   present,	   the	  program	   focuses	  mainly	  

frame	   and	   in	   the	   nanosecond	   range	   if	   nanodevices	   can	   be	  
fabricated.

in	  this	  project.

biomolecules	  directly	  at	  the	  surface,	  and	  the	  lack	  of	  chemically	  

coupling	   of	   biomolecules,	   while	   preserving	   its	   otherwise	  

Mission	  Relevance

or	  an	  outbreak	  of	  a	  contagious	  disease,	  owing	  mainly	  to	  the	  

which	   could	   detect	   a	   biological	   threat	   immediately	   upon	  

FY	  2010	  Results	  and	  Accomplishments
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was	   very	   preliminary,	   and	   the	   current	   work	   shows	   promise	  

performance	   of	   the	   biosensor	   being	   developed	   included	  

might	   cause	   public	   panic	   and	   it	   therefore	   requires	   special	  

dangerous	   but	   non-‐contagious,	   owing	   to	   its	   ability	   to	   easily	  

they	   come	   into	   contact	   with	   the	   right	   environment,	   they	  

nucleosides	   and	   glucose,	   and	   they	   can	   reproduce	   in	   blood	  

1.	  

3.	  

Using	   a	   Lambda	   MPCVD	   tool	   connected	   to	   a	   commercial	  

in	  the	  literature.
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Biology,”	   University	   Colloquium,	   University	   of	   Colorado-‐

	   J.A.	   Carlisle,	  
D.C.	   Mancini,	   J.	   Swonger,	   D.	   Czaplewski,	   S.	   Balachandran,	  

J.M.	  Hiller,	  

th

Rapid	  Elemental	  and	  Isotopic	  Analysis	  

2009-‐017-‐R1

radionuclide	   elements	   in	   the	   environment	   for	   nuclear	  

biosensors.

J.	   Vac.	   Sci.	  
Tech.  A	  28

	  1203	  

developed	  as	  part	  of	  
this	  LDRD	  work

(a)

(b)
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f
isotopes	  of	  which	  have	  the	  same	  mass	  (isobaric	  interferences).	  

element,	   so	   that	   only	   atoms	   of	   that	   element	   are	   ionized.	  

of	  this	  work	  is	  to	  develop	  and	  demonstrate	  this	  method	  in	  a	  

suitable	  for	  rapid	  (less	  than	  6	  hours)	  and	  accurate	  analyses.

Mission	  Relevance

FY	  2010	  Results	  and	  Accomplishments

Eu/

period	  demonstrated	  the	  feasibility	  of	  the	  approach.

ions	  of	  f 3	  mL/g	  	  

step	  can	  be	  carried	  out	  en	   route	   to	   the	  analysis	   site,	   so	   this	  

the	  ion	  binding	  for	  diphosphate	  resin	  (unlike	  the	  impregnated	  
	  

for	   RIMS	   analysis	   without	   the	   loss	   of	   the	   sequestered	   ions.	  

Eu/ Eu	  

plasma	   mass	   spectrometry,	   but	   with	   much	   less	   sample	  

simultaneously	   by	   precise	   tuning	   of	   the	   resonance	   lasers.	  

displays	  the	  full	  three-‐laser	  scheme	  with	  all	  three	  lanthanides	  

the	  La	  resonance	  laser	  blocked,	  shows	  the	  absence	  of	  the	  La	  
signal.	  Spectrum	  C,	  taken	  with	  the	  Eu	  resonance	  laser	  blocked,	  

taken	  with	   the	   Er	   resonance	   laser	   blocked,	   all	   atom	   signals	  
have	  disappeared	  because	  the	  Er	  resonance	  laser	  was	  also	  the	  

the	   feasibility	   of	   elemental	   and	   isotope	   analyses	   that	   avoid	  
isobaric	   interferences	   for	   a	   microscopic	   sample	   containing	  

of	  this	  method	  in	  nuclear	  forensics.
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The	  color	  of	  the	  traces	  in	  the	  plot	  corresponds	  to	  the	  color	  of	  the	  laser	  beam	  

U.S.	  Department	  of	  Homeland	  Security.

Shkrob,	  I.A.,	  M.D.	  Kaminski,	  C.J.	  Mertz,	  P.	  Rickert,	  M.S.	  Derzon,	  

Mass	  Spectroscopy	  Analysis	  of	  Lanthanide	  Ions	  Using	  Surface	  
J.	   Am.	   Chem.	   Soc.	   131	  

Shkrob,	   I.A.,	   M.D.	   Kaminski,	   K.	   Rahimian,	   and	   M.S.	   Derzon,	  

Sep.	  Sci.	  Technol.	  45

Savina,	   M.R.,	   and	   I.A.	   Shkrob,	   “Rapid	   Isotopic	   Analysis	   of	  

th

Savina,	   M.R.,	   and	   I.A.	   Shkrob,	   “Development	   of	   Rapid	  

th

2009-‐028-‐R1

thousands	   of	   sealed	   radiological	   sources,	   because	   these	   are	  
a	   credible	   threat	   for	   use	   in	   terrorist	   Radiological	   Dispersal	  
Devices	   (RDDs).	   Most	   or	   all	   of	   the	   tags,	   seals,	   locks,	   and	  
monitoring	  schemes	  that	  have	  been	  informally	  proposed	  are	  

the	  authorized	  use	  of	  the	  sources,	  and	  are	  easy	  (based	  on	  the	  

a	   low-‐cost	   but	   high-‐security	   tag/seal/monitoring	   technology	  

source	  security.

on	  the	  idea	  that	  we	  do	  not	  want	  the	  asset	  being	  monitored	  to	  
sound	  an	  alarm	  if	  it	  is	  being	  moved,	  stolen,	  or	  tampered	  with	  

the	  asset,	  we	  do	  not	  try	  to	  talk	  to	  it)	  permits	  simple,	  low-‐cost	  
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technical	  personnel,	  or	  police	  who	  can	  respond	  quickly	  in	  the	  

approach.

interference	  from	  metals	  and	  liquids,	  nor	  is	   it	  trivial	  to	  block	  

a	  chirp	  once	  each	  minute	  or	  so	  on	  average,	  with	  the	  random	  
chirps	   overlapping	   very	   infrequently.	   (If	   the	   chirp	   sounds	  
become	  annoying	  to	  people,	  ultrasonic	  chirps	  can	  be	  used,	  but	  

monitor	   would	   then	   look	   something	   like	   this:	   Instead	   of	  

the	  sealed	   radiological	   source	  could	  be	  used	  without	  having	  

based	  electronic	  circuit	  with	  built-‐in	  redundancy	  to	  deal	  with	  

audible	   chirping	   and	   checks	   whether	   the	   case	   was	   opened,	  
using	   a	   photosensor	   and	   other	   low-‐cost,	   small	   commercial	  

the	  case	  stops	  chirping.	  

demonstrate	  include	  the	  following:

	   Simplicity
	   Low-‐cost
	   Good	  range
	  
	  
	   Low	  power	  requirements	  
	   Good	  for	  safety	  awareness
	  
	  
	   Harder	   to	   suppress	   than	   radio	   frequency	   or	   infrared	  
signals

	  
background

Mission	  Relevance

radiological	  sources.

FY	  2010	  Results	  and	  Accomplishments

minimal	  at	  3.9	  kHz,	  with	  most	  human	  speech	  occurring	  below	  

the	  circuits	  to	  demonstrate	  how	  removal	  of	  the	  tag/seal	  from	  
the	  asset	  of	  interest	  could	  be	  immediately	  detected.
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parabolic	  microphone	  and	  demonstrated	  that	   it	  can	  be	  used	  

original	   indoors

(while	   avoiding	   the	   cost	   and	   numerous	   other	   disadvantages	  

this	  device	   to	  be	   relevant	   for	  outdoor	  use,	   that	  view	  should	  

performance	  around	  corners	  —	  and	  even	  through	  doors.

and	  tested	  its	  performance	  on	  a	  notebook	  computer.

Seal	  and	  some	  preliminary	  performance	  data	  in	  seven	  invited	  
talks,	   three	   contributed	   talks,	   and	   one	   proceedings	   paper.	  

Johnston,	   R.G.,	   “Proving	   Voltaire	   Right:	   Security	   Blunders	  
Dumber	  than	  Dog	  Snot,”	  Invited	  Keynote	  Address	  presented	  at	  

2009-‐059-‐R1

Hual-‐Te	  Chien	  and	  Shuh-‐Haw	  Sheen
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waves	   (i.e.,	   pressure	   waves)	   generated	   from	   the	   thermal	  

demonstrated	  that	   the	  PAS	  technique	  could	  remotely	  detect	  

)	   laser,	   a	  

into	  two	  branches:	  P-‐branch	  and	  

laser.

line	  9P   -‐  

the	  PAS	   intensity	  of	   line	  9P    -‐  
  to  

Kr  

Kr	  at	  a	  distance	  

both	  enhanced	  greatly.

3 	  

  and        and     
)	  between	  6  and     

safety,	   and	   funding	   constraints,	   we	   chose	   to	   evaluate	   nitric	  
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Figure	  2.	  PAS	  intensity	  vs.	  O3	  output	  level	  at	  a	  distance	  of	  12	  in.	  from	  O3	  source	  

Fusion	  Cell	  Nucleus

2009-‐117-‐R1

and	  Daniel	  J.	  Miller

by	   the	  Department	   of	   Homeland	   Security	   (DHS)	   to	   serve	   as	  

of	   homeland	   security,	   terrorism,	   law	   enforcement,	   and	  

	  

responders	  that	  it	  serves.

Mission	  Relevance

territory,	  people,	  and	  interests	  of	  the	  United	  States.	  As	  a	  core	  
departmental	  component	  of	  the	  U.S.	  Intelligence	  Community,	  

all	   levels	   and	   sectors	   of	   government	   and	   the	   private	   sector	  

FY	  2010	  Results	  and	  Accomplishments

general	   purpose	   graphical	   processing	   units	   (GPGPUs)	   and	  

“cross”	  large	  sets	  of	  otherwise	  unrelated	  data	  and	  transform	  

the	   development	   of	   a	   stand-‐alone	   tool/technology	   that	   will	  
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a	  methodology	  and	  tool	  set	   that	  allows	  fusion	  centers	   to	  do	  

Levenshtein	   Edit	   Distance	   (LED).	   Algorithms	   to	   determine	  

By	   determining	   the	   LED	  between	  documents	   and	   fragments	  
of	   documents,	   a	   fusion	   center	   will	   be	   able	   to	   determine	  

Previous	  phases	  of	  this	  work	  included	  the	  following:

	  

	  

those	  developed	  by	  fusion-‐center	  personnel.
	  

	  

	  

	  

dependency/interdependency	  data.
	  
Center	  Program	  appropriately	  targeted	  by	  this	  work.

as	   a	   baseline	   for	   speed	   comparisons.	   In	   each	   version,	   a	  
target	   word	   was	   compared	   to	   a	   list	   of	   candidate	   words	   for	  

programming	   algorithm	   depends	   on	   the	   results	   of	   previous	  

this	  reason,	  we	  parallelize	  the	  task	  over	  the	  candidate	  words.	  

distance	  between	   the	   target	  word	  and	  one	  of	   the	  candidate	  

words,	  so	  there	  will	  be	  as	  many	  threads	  as	  there	  are	  candidate	  

be	  allocated	  for	  all	  running	  threads.	  GPU	  memory	  is	  limited,	  so	  
space	  became	  a	  serious	  constraint	  as	  the	  number	  of	  candidate	  

candidate	  words	  (several	  million)	  on	  the	  GPU	  memory.	  

Results

calculate	  up	  to	  three	  million	  distances	  before	  the	  GPU	  ran	  out	  

to	  the	  GPU	  for	  processing,	  but	  that	  kind	  of	  bookkeeping	  was	  

access),	   thus	   decreasing	   total	   throughput.	   Although	   the	  

above	  that	  the	  speedup	  applies	  to	  other	  domains	  as	  well.
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returning	   those	   documents	   that	   it	   determines	   to	   be	   the	  

is	   possible	   to	  make	   a	   new	   scan	   through	   the	   documents	   for	  

built	   to	   facilitate	   new	   queries.	   Indices	   commonly	   rank	   the	  
relevance	   of	   documents	   in	   a	   corpus	   to	   search	   terms	   on	   the	  
basis	  of	   their	  “term	  frequency-‐inverse	  document	   frequency”	  

demanding	  task,	  especially	  as	  document	  sizes	  grow	  to	  several	  

same	  words.

were	  calculated	  on	  the	  same	  hardware,	  the	  change	  in	  speed	  

distances,	  each	  thread	  performed	  most	  of	  its	  work	  in	  its	  own	  

table,	  especially	  when	  the	  documents	  are	  large	  and	  the	  hash	  
table	  becomes	  more	  populated	  with	  term	  counts.	  

and	  apply	  the	  capability	  we	  have	  developed,	  with	  a	  focus	  on	  

Proteins

2010-‐093-‐N0

how	  the	  material	  was	  prepared,	  by	  whom,	  and	  the	  resources	  

organism	   —	   is	   the	   most	   appropriate	   source	   of	   molecular	  

proteomic	   signatures.	   Such	   signatures	   will	   provide	   detailed	  

Bacillus	  anthracis
organism	  for	  this	  research.

Mission	  Relevance
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B.	  anthracis	  at	  Loyola	  University	  Medical	  Center,	  in	  developing	  

B.	  anthracis	  cultured	  
in	   liquid	   or	   solid	   media,	   provided	   ample	   evidence	   that	   our	  

Proposed	  Work	  for	  FY	  2011
B.	  anthracis	  

and	  the	  Brightest	  Innovators	  in	  the	  Energy	  Labs,	  8

Schabacker,	  D.,	  “Method	  for	  Characterizing	  Protein	  Signatures	  

Matrices	   through	   Proteomic	   Signatures,”	   presented	   at	   Air	  

(a)

(b)

Figure	  1.	  A	  protein	  expression	  heat	  map	  displaying	  all	  proteins	  expressed	  by	  
an	   organism.	   A	   single	   strain	   of	  B.	   anthracis
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2010-‐108-‐N0

David	  J.	  LePoire,	  Joseph	  J.	  Adduci,	  John	  J.	  Arnish,	  	  
Thomas	  E.	  Baldwin,	  Bruce	  M.	  Biwer,	  David	  B.	  Chamberlain,	  

radiological	   dispersion	   device	   (RDD),	   or	   accidental	   release	  
event	  are	  inadequate	  in	  terms	  of	  simulated	  detector	  readings,	  

technology	   and	   current	   radiological	   and	   nuclear	   models,	  
equipment	  simulators,	  and	  incident	  management	  procedures.	  

in	  which	  a	   cesium	  137	   (Cs-‐137)	   source	   is	  hidden	   in	  a	  virtual	  

from	  anywhere	  in	  the	  world.

Mission	  Relevance

Current	   emergency	   preparedness	   training,	   based	   on	  

	  

of	   instruments	   in	   a	   dynamic	   team	   environment,	   preparing	  

FY	  2010	  Results	  and	  Accomplishments

the	  Unreal	   Engine,	  which	   is	   a	  widely	   used	   (including	   by	   the	  

is	   easily	   imported),	   and	   well-‐documented	   (including	   video-‐
based	  learning	  modules)	  environment.

environment	  with	  a	  simple	  detector.	  Based	  on	  feedback	  from	  

detector,	  and	  shielding.	  
	  

environment,	   acquiring	   a	   laptop	   to	   support	   quick	   and	  

	  

savings	  associated	  with	  using	  the	  tool	  for	  training	  to	  the	  DHS	  
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Proposed	  Work	  for	  FY	  2011

features	  would	  allow	  the	  tool	  to	  be	  used	  in	  a	  larger	  range	  of	  

2010-‐175-‐N0

that	   can	   be	   deployed	   with	   the	   minimum	   engagement	   of	  

challenge,	  as	  such	  a	  device	  would	  assist	  in	  countering	  terrorism	  

many	  of	  the	  commonly	  used	  approaches	  —	  including	  enzyme-‐
linked	   immunosorbant	  assays	   (ELISAs)	  and	  polymerase	  chain	  

economical,	  portable	  sensors	  for	  on-‐site	  decision-‐making.

Mission	  Relevance

the	   technology	   will	   also	   have	   great	   impact	   in	   early	   stage	  
disease	  diagnosis,	  as	  well	  as	   in	  basic	  biology	  and	  biomedical	  
research.

FY	  2010	  Results	  and	  Accomplishments

1.	  
higher	   loading	   capacity.	  

loading	  capacity	  of	  the	  polymeric	  micelles	  was	  proved	  by	  
the	  releasing	  assays.

3.	  
	  
	  

spectroscopy.

In	   considering	   the	   feasibility	   of	   various	  
candidate	   materials	   to	   be	   encapsulated	   within	   the	  
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acetoacetate	  underwent	  deprotection	  of	  the	  tert-‐butyl	  
ester	   in	   the	   presence	   of	   dodecyl-‐p-‐toluenesulfonate,	  
which	   was	   unloaded	   from	   the	   polymeric	   micelles.	  

meter	  and	  visualized	  by	  pH	  indicators.

Proposed	  Work	  for	  FY	  2011

	  

catalyst	  within	  the	  micelles.
	   Developing	   and	   establishing	   a	   polymeric,	  micelle-‐based	  

	  

assay	  (the	  current	  state	  of	  the	  art).



PARTICLE	  NUCLEAR	  ASTROPHYSICS	  	  
AND	  COSMOLOGY
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of	  Buoyancy-‐Driven	  Turbulent	  Nuclear	  
Burning	  in	  the	  Context	  of	  Type	  Ia	  
Supernovae

2008-‐130-‐R2

Raymond	  A.	  Bair,	  Robert	  J.	  Latham,	  Ewing	  L.	  Lusk,	  	  
Michael	  Papka,	  Katherine	  M.	  Riley,	  and	  James	  W.	  Truran
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Figure	  2.	  Events	  produced	  in	  the	  

	  

liquid	   (contained	   in	   a	  
glass	   cylinder	   with	   a	  

accumulated	   during	   one	   day	  

were	  generated	  by	  cosmic	  rays.
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2008-‐118-‐R2

William	  D.	  Pointer,	  Paul	  F.	  Fischer,	  Stephen	  W.	  Lomperski,	  
Elia	  Merzari,	  and	  Aleksandr	  Obabko

In	   response	   to	   goals	   outlined	   by	   the	   U.S.	   Department	   of	  

developed	   to	  demonstrate	   that	   contemporary	  measurement	  

provide	   a	  number	  of	   data	   sets	   to	   contribute	   to	   the	  ongoing	  

on	  a	   class	  of	   turbulent	  mixing	  phenomena	   that	  occur	   in	   the	  

large	  data	  sets.

contribute	  to	  DOE’s	  energy	  mission.

these	  studies.

the	   solids	   in	   the	   system	   may	   be	   needed	   to	   enable	   useful	  
comparisons	  to	  measured	  temperature	  data.
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2008-‐121-‐R2

integrated	   team	   of	   researchers	   spanning	   disciplines	   from	  

issues	   related	   to	   the	   performance	   of	   advanced	   engines	   and	  

rate	   constants	   have	   already	   been	   incorporated	   in	   chemical	  
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2 2

radicals.

	  

2

	   Proc.	  
Combust.	  Inst.	  33	  (

	  A	  113

D 3:	  

Proc.	  Combust.	   Inst.	  33	  

	  

	  114

2

2

Proc.	   Combust.	   Inst.	   33

	  

Chem.	  A	  114 -‐

D 3:	  

33rd

presented	   at	   the	  

	   “Evidence	   for	   Roaming	   Radical	  Mechanisms	   in	  

presented	  at	  the	  21st

	  

	  presented	   at	  
the	  
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the	  University	  of	  Illinois.

uncertainty	   analysis.	   We	   used	   the	   Speciated	   Pollutant	  

producing	  global	   inventories.	   It	   tabulates	   values	  of	  emission	  

and	  uses	  exogenous	  data	  from	  economic	  scenarios	  to	  choose	  

PM	  
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2008-‐150-‐R2

	  
	  

to	   prevent	   the	   diversion	   of	   nuclear	   material.	   Our	   approach	  

of	   Science	   and	   more	   applied	   problems	   that	   are	   of	   interest	  

should	   be	   directly	   relevant	   to	   development	   of	   advanced	  
treatment	  technologies	  for	  spent	  fuels	  and	  their	  safeguarding.

the	  thermodynamic	  parameters	  of	  chemical	  species	  relevant	  

the	  ability	  to	  uncover	  and	  successfully	  resolve	  inconsistencies	  
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dimensionality	  of	  the	  problem.	  

demonstrate	  the	  limits	  of	  the	  current	  modeling	  methodology	  

phase	  and	  air.

approach	  to	  a	  broad	  range	  of	  chemical	  species	  of	   interest	   in	  

contactor.

Computers	  &	  
Chemical	  Engineering,	  
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presented	   at	   the	   34th

the	  16th

End-‐to-‐End	  Biofuels	  Analysis:	  Building	  
Capability	  in	  HPC	  Socio-‐Economic-‐
Environmental	  Modeling

2008-‐160-‐R2

Ian	  T.	  Foster,	  Richard	  D.	  Doctor,	  Stephen	  M.	  Goldberg,	  
Donald	  A.	  Hanson,	  Robert	  L.	  Jacob,	  	  

Todd	  S.	  Munson,	  Michael	  Q.	  Wang,	  and	  Michael	  J.	  Wilde

be	   overcome	   by	   leveraging	   recent	   advances	   in	   computer	  
architecture,	   numerical	   methods,	   and	   economics	   research.	  

An	  integrated	  assessment	  model	  contains	  several	  submodels,	  

goal	   of	   obtaining	   a	   more	   complete	   model	   that	   accurately	  

accommodate	   a	   large	   set	   of	   components	   and	   the	  means	   to	  

the	   economic	   management	   of	   limited	   biomass	   resources,	  

to	  study	  the	  impact	  of	  biofuels	  on	  the	  climate.

Mission	  Relevance

supports	  research	  on	  models	  and	  tools	  for	  integrated	  analysis	  

the	   economic	   impacts	   of	   both	   climate	   change	   and	   policies	  

being	  applied	  to	  biofuel	  problems.

Results	  and	  Accomplishments

coupled	  models.

Emissions.
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Crops	  and	  roots.

scenarios.

	  10

Economics

	  33

2008-‐193-‐R2

thereby	   leading	   to	  an	  unprecedented	   level	  of	  understanding	  
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for	  homogeneous	  catalysts.
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Figure	  2.	  Pt	  L 	  

the	  transfer	  of	  metal	  electron	  density	  to	  the	  surface	  reactant.	  
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regimes	  and	   thus	  overall	   engine	  designs	  have	  been	  dictated	  

environment.	   It	   directly	   responds	   to	   the	   advanced	   biofuel	  

in	   strategies	   to	   produce	   biodiesel	   surrogate	  molecules.	   Our	  

3 2 2

3 2 2	  has	  a	  

2O	  loss	  channel.

future	  modeling	  and	  experimental	  engine	  tests.
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instability:	   the	   Mn3+

technological	  progress	  has	  been	  prevented	  by	  the	  unfavorable	  
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using	  current	  technologies.

can	  be	  controlled	  at	  the	  atom	  scale.	  ALD	  can	  provide	  an	  ideal	  

an	  advanced	  material	  processing	  technology	  on	  a	  large	  scale.

advanced	   nanostructured	   cathode	   materials	   on	   a	   large	  
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Mn 2	   and	  

economic	  impacts	  on	  the	  manufacturing	  of	  advanced	  cathode	  

	  

characterize	   them	   both	   structurally	   and	   electronically.	   We	  
expect	  to	  achieve	  further	  performance	  improvements	  by	  using	  

2009-‐180-‐R1

	  

related	   technologies	   and	   to	   the	   DOE	   mission	   of	   energy	  

the	  materials	  discovery	  process.

catalysts	   that	   can	   produce	   hydrogen	   peroxide	   directly	   from	  

2	   and	   O2

chemistry.	  We	   then	   determined	   the	   binding	   energies	   of	   the	  
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2O2

	  

	  

	  

design	  algorithms.
	   Establish	  database	  access	  for	  outside	  users	  in	  the	  catalysts	  

	  
	  

Science	  328

113

	   8

2010-‐044-‐N0

	  
	  

discharging.

environment	   by	   enhancing	   transmission	   reliability	   through	  
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2010-‐047-‐N0

	  
	  

We	   are	   developing	   an	   approach	   to	   address	   the	   challenges	  

the	  slabs.

the	   environment.	   DOE	   aims	   to	   provide	   energy	   security	   for	  

supercomputer.
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nanostructures	  in	  order	  to	  understand	  the	  charge	  transfer	  and	  

concentrator.

2010-‐167-‐N0

structural	  and	  dynamic	  studies	  in	  catalysis.

discovery	  of	  catalyst	  materials.

3 12

O2

3 2

3 12

because	  it	  represents	  a	  molecular	  analog	  of	  a	  ruthenium	  metal	  

using	  the	  synchrotron	  at	  the	  APS.	  
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Mission	  Relevance

FY	  2010	  Results	  and	  Accomplishments
	   developed	   nanoscale	   electrodes	   in	  

2 2 5

2 3 	  

2 3

2

	  

2

Figure	   1.	   Charge-‐discharge	   curves	   of	   new	   TiO2	   nanotube	   electrode	   (black)	  
compared	  to	  TiO2
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engineering	   research	   to	   demonstrate	   scalable	   process	  

and	   material	   constraints	   on	   the	   development	   of	   scalable	  

resolve	   scale	   constraints	   and	   propose	   to	   demonstrate	   the	  

chemistries	   and	   materials	   has	   been	   clearly	   recognized	   by	  

the	  bench	  scale.

ment.	  

design.	  

the	  system	  design.

	  
and	  system	  design.

	  
materials	  development.

	  
materials	  batch	  process.
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to	   microscopically	   visualize	   electrochemical	   phenomena	   in	  

because	   it	   directly	   addresses	   fundamental	   aspects	   of	   the	  

store 	  

on	  fossil	  fuels.

crystals	   and	   performed	   structural	   and	   electrochemical	  

2

1 .	   Li	   ions	  

in	   situ

from	   the	   literature	   measured	   on	   polycrystalline	   samples.	  
phase	  changes	  

upon	  delithiation	   in	  Lix 2 	   the	  
x

x x
	  is	  attributed

provide	  the	  baseline	  data	  needed	  to	  move	  to	  the	  next	  step	  in	  
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in	   situ	   studies	  

2010-‐196-‐N0

temperature	  and	  stress	  gradients	  present	  across	  

2

be	  developed.

is	   to	   incorporate	   materials	   microstructure	   into	   engineering	  

modeling	  tool	  for	  the	  development	  of	  more	  reliable	  and	  safer	  
nuclear	  materials.
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2

pin.

2	  as	  

2010-‐197-‐N0

Marius	  Stan

assist	  the	  design	  and	  synthesis	  of	  the	  materials.

at	   high	   temperatures	   and	  burnup	   levels	   and	   the	  design	   and	  

2
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2

features	  —	  such	  as	  grain	  boundaries	  and	  interfaces	  —	  on	  the	  

2.

2010-‐201-‐N0

possible	  to	  deploy	  such	  a	  system	  in	  the	  near	  term.

Mountain.

primarily	  at	  Argonne	  in	  the	  past	  decade.

be	   carried	   out	   to	   perform	   the	   system	  development	   and	   the	  
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studies	  of	  system	  reliability	  and	  control	  issues.

the	   necessary	   experience	   for	   developing	   and	   building	   such	  
systems	  in	  the	  near	  term.

	  

1st

2010-‐202-‐N0

photochemically	  than	  their	  organic	  counterparts.

apparatus.

x y

of	   MLx 3 2 	  

2 2

2 2 2

photoelectrically.

2010-‐203-‐N0

	  



FY2010	  ANNUAL	  REPORT	  |	  

	  modernize	  

+

+ +

abundant.

of	  the	  solvent	  molecules.

	  



SYSTEMS	  AND	  COMPUTATIONAL	  BIOLOGY



FY2010	  ANNUAL	  REPORT	  |	  Argonne	  National	  Laboratory

161

2008-‐124-‐R2

Kenneth	  M.	  Kemner,	  Dionysios	  A.	  Antonopoulos,	  	  
Folker	  Meyer,	  and	  Edward	  J.	  O’Loughlin
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Inducement	  of	  Targeted-‐Organ	  

2008-‐191-‐R2

Kenneth	  E.	  Kasza,	  Paul	  F.	  Fischer,	  Adrian	  M.	  Tentner,	  	  
and	  Yue	  Wu

This	  project	   focuses	  on	   the	  development	  of	  exploratory	  ver-‐
sions	   of	   ice-‐slurry	   medical	   cooling	   equipment	   and	   use	   pro-‐

Argonne	  researchers	  and	  University	  of	  Chicago	  physicians.	  As	  

-‐
-‐

-‐

transplant	  organs	  in	  deceased	  donors.

-‐

-‐

-‐

1.5-‐mm-‐diameter	   catheters	  used	   for	  heart	  and	  other	  organs	  

Figure	  1.	  Cardiac	  catheter	  delivering	  ice-‐slurry	  for	  use	  in	  cooling	  the	  heart	  and	  
other	  organs	  deep	  within	  the	  body.

system.
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-‐

human	  surgery	  to	  facilitate	  the	  human	  clinical	  trial.

-‐

-‐

body.

indicate	  promising	  results	  for	  the	  use	  of	  ice-‐slurry	  in	  heart	  dis-‐
ease	  treatment.	  

-‐

-‐

-‐

th

-‐
-‐

	  
-‐

Urology

2008-‐192-‐R2

Millicent	  A.	  Firestone	  and	  Simonida	  Grubjesic

-‐

-‐

The	   research	   for	   this	   project	   focuses	   on	   addressing	   one	   of	  

-‐

-‐

-‐

-‐
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on	  the	  membrane	  surface.	  In	  vitro

P.	   aeruginosa -‐

-‐
mer-‐treated	  cells.	  These	  studies	  ascertained	  that	  the	  polymer	  

-‐

-‐

	  
-‐

Am.	  J.	  Physiol.	  —	  Gas-‐
trointest.	  Liver	  Physiol.	  297

2008-‐195-‐R2

Omar	  D.	  Lopez	  and	  Derrick	  C.	  Mancini

-‐

resonance	   frequencies	   of	   these	   nanostructures	   can	   be	   con-‐

-‐

forces.	  The	  probes	  are	  nanomechanical	  actuators	  capable	  of	  

-‐

-‐

-‐

manipulate	   and	   control	   them	   in	   engineered	  nanostructures.	  

precise	  measurements	  of	  small	  forces.

-‐

-‐

-‐
-‐

Figure	  1.	  Scanning	  electron	  microscope	  (SEM)	  images	  of	  metallic	  nanostructures	  
integrated	   onto	   MEMS	   actuators	   (the	   scale	   bar	   represents	   1	   µm	   in	   both	  

nano-‐antenna	  (~200	  nm	   in	  size),	  and	   (b)	  displays	  Au	  nanospheres	  of	  ~80-‐nm	  

-‐

.	  This	  is	  not	  a	  trivial	  task	  
simultaneous	  



186

-‐

	  
-‐

orated	  Au	  in	  order	  to	  achieve	  a	  metallic	  nanostructure	  capable	  

-‐
cated	  in	  this	  manner.

Figure	  2.	   SEM	  pictures	  of	  out-‐of-‐plane	  nanostructures	   fabricated	  by	   FIB.	   The	  

devices	   to	   experimentally	   determine	   the	   degree	   of	   control	  

-‐
trol.

-‐
-‐

	  

	  

	  
devices	   and	   demonstrated	   the	   ability	   to	   control	   the	  

-‐
-‐

tures.

2009-‐214-‐R1

	  
and	  Michael	  R.	  Norman

-‐

in	  high-‐temperature	  superconductors.

-‐
-‐

-‐
-‐

-‐
-‐
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that	  describe	  the	  charge	  order	  parameter	  can	  lead	  to	  another	  

-‐

-‐

-‐

-‐

-‐

-‐
genides.	  

materials	   from	   angle-‐resolved	   photoemission	   spectroscopy	  
-‐

-‐

understand	  the	  origin	  of	  the	  momentum	  dependencies	  seen	  

-‐

result	  to	  the	  nature	  of	  the	  charge	  order	  in	  these	  systems	  and	  

-‐

the	  strong	  temperature	  dependence	  of	  the	  number	  of	  gapless	  

electronic	  density	  of	  states	  due	  to	  the	  pseudogap	  and	  for	  the	  

-‐
-‐

-‐

Phys.	  Rev.	  B	  82

-‐

Phys.	  Rev.	  B	  82
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	  105

2010-‐110-‐N0

Valentyn	  Novosad,	  Aaron	  M.	  Datesman,	  Gensheng	  Wang,	  
and	  Volodymyr	  G.	  Yefremenko

-‐

-‐
-‐

-‐
ing	   the	   number	   of	   detectors	   and	   using	   a	   high-‐throughput	  

state-‐of-‐the-‐art	  detector	  array	  technology	  for	  precision	  mea-‐

-‐

development.	  The	  detector	  under	  development	  enables	  tech-‐

-‐

-‐
damental	   physics	   at	   the	  highest	   energies.	   The	   same	   type	  of	  

-‐

-‐
-‐

-‐

	  

m	  !	   8-‐ m	  PdAu	  
absorber	   in	   the	   middle	   of	   2200-‐ m	   !	   200-‐ m	   silicon	   nitride	   rectangle	   for	  

view	  of	  the	  joint	  part	  of	  TES,	  BLING,	  and	  leads.

-‐

-‐
sured	   for	  our	   suspended	  silicon	  nitride	   structures	   led	   to	   the	  

this	  technologically	  important	  material.
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as	  desired.
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promising	   and	   are	   quickly	   converging	   to	   design	   goals.	   The	  

-‐
-‐

	  
	  
	  
-‐

in	  press.	  

	  
	  

-‐

	  

	  
	  
-‐
-‐
-‐

2010-‐189-‐N0

Mercouri	  G.	  Kanatzidis

-‐

provide	   especially	   clear	   or	   compelling	   examples	   of	   building-‐
-‐



-‐
-‐

-‐

-‐

-‐

America	  have	  undertaken	  this	  challenge.	  The	  present	  project	  

by	   other	   groups.	   The	   success	   of	   the	   project	   hinges	   on	   our	  
ability	  to	  discover	  target	  materials	  and	  solve	  aperiodic	  crystal	  

1-‐xKx As 	   has	   been	   the	   most	   challenging	  

single-‐phase	  samples	  of	   large	  single	  crystals	  and	  polycrystal-‐

As -‐

1-‐x As x As 	   compound	   is	  

4Te6

-‐

4Te6	  are	   in	  progress.	  

	  

4As3 Phys.	  Rev.	  B	  81

	  
-‐

Chem.	  Mater.	  22

	  

-‐
Chem.	   Mater.	   22	  

	  
	  
-‐

1-‐xKx As

	  
	  
-‐
-‐

K As
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2010-‐190-‐N0

John	  Mitchell	  and	  Bum	  Joon	  Kim

d	  tran-‐

-‐
ter	   science	  because	  of	   their	   rich	   spectrum	  of	  electronic	  and	  

-‐
cally	  and	  structurally	  to	  expose	  these	  phenomena;	  and	  their	  

d

-‐

d

have	  found	  that	  5d -‐

a	  mechanism	  for	  electric	  control	  of	  spin	  and	  forms	  a	  basis	  for	  
-‐

-‐
ect	  is	  to	  create	  and	  understand	  these	  emergent	  phenomena.

-‐

-‐

-‐
-‐

4

-‐

4.	  At	  
-‐

sion	  similar	  to	  that	  observed	   in	  the	  high-‐temperature	  super-‐
conductor	   La 4

used	  to	  study	  the	  longstanding	  problem	  of	  the	  mechanism	  of	  

C	   cuprates.	  At	  energies	  above	  

(E<0.2	   eV)	   branch	   corresponds	   to	   magnons,	   while	   the	   high-‐energy	   branch	  

dimensions	  and	  are	  normalized	  by	  p.	  Color	  table	  used	  is	  such	  that	  darker	  color	  
maps	  to	  higher	  intensity.	  The	  magnon	  shows	  vanishing	  and	  diverging	  intensity	  

-‐

4	   is	   the	   only	   established	   correlated	   elec-‐
tron	   insulator	   in	   5d

-‐



3 -‐

art	   synchrotron	   resources	   available	   at	   the	  Advanced	  Photon	  
d

J 4

the	  rule.	  These	  spin	  and	  orbital	  entangled	  states	  are	  expected	  
-‐

4

-‐

4 -‐

2010-‐194-‐N0

Edwin	  F.	  Campos	  Ortega	  and	  Douglas	  L.	  Sisterson

improved	   climate	   models	   are	   needed	   to	   address	   important	  

understanding	  environmental	  and	  climate	  changes.	  The	  gen-‐
-‐

-‐

	  

	  

1.	  

understanding	   of	   cloud	   processes	   and	   its	   impacts	   on	  
climate	  dynamics	  in	  cold	  regions.

3.	  

climate	  dynamics.	  

-‐
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2011-‐106-‐N0	   Michael	  Papka,	  CELS

2011-‐109-‐N0	  
Wireless	  and	  Sensing	  Environments
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LDRD	  # Project	  Title

2011-‐110-‐N0	  

2011-‐116-‐N0	   Christopher	  Johnson,	  CSE	  

2011-‐121-‐N0	  

2011-‐123-‐N0	   Elena	  Shevchenko,	  CNM

2011-‐126-‐N0	   Christopher	  Henry,	  MCS

2011-‐129-‐N0	  
Hydrosphere	  Under	  Regional	  Climate	  Change

Beth	  Drewniak,	  EVS

2011-‐134-‐N0	   Lynda	  Soderholm,	  CSE

2011-‐140-‐N0	  
Engine	  Modeling

Raghu	  Sivaramakrishnan,	  CSE

2011-‐147-‐N0	   Valentyn	  Novosad,	  MSD

2011-‐149-‐N0	  
Mining

2011-‐153-‐N0	  
Systems

Zelimir	  Djurcic,	  HEP

2011-‐169-‐N0	  
Techniques

Jianhui	  Wang,	  DIS

2011-‐170-‐N0	  

2011-‐188-‐N0	   John	  Freeland,	  XSD

2011-‐193-‐N0	  

2011-‐196-‐N0	   Folker	  Meyer,	  MCS

2011-‐197-‐N0	   Gregory	  Voth,	  CELS

2011-‐198-‐N0	  
Phenomena

Julius	  Jellinek,	  CSE

2011-‐199-‐N0	   Kenneth	  Poeppelmeier,	  CSE
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LDRD	  # Project	  Title

2011-‐200-‐N0	   Omar	  Lopez,	  CNM

2011-‐202-‐N0	   Millicent	  Firestone,	  MSD

2011-‐203-‐N0	   Jyotsana	  Lal,	  BIO

2011-‐204-‐N0	   Elizabeth	  Moog,	  ASD

2011-‐205-‐N0	   Alireza	  Nassiri,	  ASD

2011-‐206-‐N0	   Alireza	  Nassiri,	  ASD

2011-‐207-‐N0	  

2011-‐208-‐N0	  
Dynamics

Jessica	  Swanson,	  CSE

2011-‐209-‐N0	   Rare	  Earth	  Elements John	  Hryn,	  ES

2011-‐210-‐N0

2011-‐211-‐N0 Andrew	  Siegel,	  MCS
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Laboratory	  Directed	  Research	  and	  Development	  Program	  Activities

ASD.................. Accelerator	  Systems

BIO	  .................. Biosciences

CELS.................

CNM	  ................

CSE	  .................. Chemical	  Sciences	  and	  Engineering

DIS	  ...................

ES	  .................... Energy	  Systems

EVS	  .................. Environmental	  Sciences

HEP	  .................. High	  Energy	  Physics

MCS	  .................

MSD	  ................ Materials	  Science

NE.................... Nuclear	  Engineering

PHY	  .................. Physics

XSD	  .................. X-‐ray	  Sciences

Glossary	  of	  Divisions
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