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FY 2012 BES Budget Appropriation 

FY 2012 Approp: 
$ 1,688M  

(+$10M from FY 2011) 

Research programs 
 Energy Innovation Hubs 
  Battery and Energy Storage Hub 

(+$20M) 
 Energy Frontier Research Centers 
 Core Research   

Plan to initiate new projects in 
materials and chemistry by design 

 

Scientific user facilities operations 
All facilities operate below optimum level 

Synchrotron light sources 
Neutron scattering facilities 
Nanoscale Science Research 

Centers 
 

 
 

Construction and instrumentation 
 National Synchrotron Light Source-II ($159M)  and NEXT instrumentation ($12M) 
 Spallation Neutron Source instruments ($12M) 
 Advanced Photon Source upgrade ($20M) 
 Linac Coherent Light Source-II ($30M) 
 
  



• “In order to increase transparency and accountability across all Science 
activities, the Department is directed, not later than September 1, 2012, to 
create a performance ranking of all ongoing multi-year research projects 
across the six major Science research programs, including those at universities, 
national laboratories, Energy Frontier Research Centers, Energy Innovation 
Hubs and other recipients, by comparing current performance with original 
project goals. The report shall include an inventory of the number and dollar 
amount of awards that have been terminated in fiscal years 2011 and 2012 
before their multi-year awards have concluded.  

• “The conferees direct the Department to provide to the House and Senate 
Committees on Appropriations, not later than February 10, 2012, a budget 
scenario for fiscal years 2013 and 2014 with the Office of Science funded at 
the fiscal year 2012 level, highlighting funding levels for each major program 
and project, including activities, such as ITER, with scheduled changes in 
funding requirements.” 

 

FY 2012 Appropriation 
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FY 2013 Request: 
$1,799.6M, +$111M  

167 

FY 2013 BES Budget Request 
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Research programs 
 Energy Innovation Hubs (+$5M) 
 Energy Frontier Research Centers 
 Joint EERE R&D (+$20M) 

 Core Research   
 Materials and Chemistry by Design 

(+$20M) 
 Science for Clean Energy (+$42M) 

 

Scientific user facilities operations 
Near optimum operations of all facilities 

(+$42M) 
Synchrotron light sources 
Neutron scattering facilities 
Nanoscale Science Research 

Centers 
 Instrumentation for clean energy, joint  

with EERE (+$15M) 
NSLS-II Early Operations (+$22M) 

 

 
 

Construction and instrumentation 
 National Synchrotron Light Source-II 
 NSLS-II instrumentation (NEXT) ($12M) 

 Advanced Photon Source upgrade ($20M) 
 Linac Coherent Light Source-II ($64M) 
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President’s FY 2013 Budget Request (Feb. 14) 

BES:  $1,689 M (Increase of 6.6% compared to FY12 enacted) 
 
AMOS: $22.070 M (Increase of 4.7% compared to FY12 enacted) 
 
“AMO sciences research will emphasize the development and application of 
new ultrafast x-ray and optical probes of matter, including experiments at the 
Linac Coherent Light Source and BES synchrotron light sources and 
theoretical and computational methods for the interpretation of ultrafast 
measurements.” 



History of the Energy and Water Development Appropriation 
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FY 2011 – a new record! 

The budget uncertainty associated a significant delay in the appropriation 
creates havoc with agency planning and budget execution. 
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History of BES Request vs. Appropriation  
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AMOS Portfolio 

•62 Principal Investigators at 35 Universities 
 

•5 Programs at National Laboratories with 28 Principal Investigators 
 

•1 Center Grant (KSU) with10 Principal Investigators 
 
Overall Budget (57% is invested in DOE labs, 43% in Universities) 

  *Not yet finalized 
** President’s Request 

FY 2010 FY 2011 FY 2012* FY 2013** 
$23,011K $22,598K $20,370K $22,070K 
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AMOS Program Composition (by Funding) 

  36% Theory, 64% Experiment (University), 30%/70% (University+Labs) 
 
  Intense Field and Ultrafast X-Ray Science (48%U, 57%U+L) 
Goal: Discover, understand, and exploit fundamental phenomena associated with 
interactions of intense electromagnetic fields and matter on ultrashort time scales. 

  Correlated  Dynamics (38%U, 33%U+L) 
Goal: Characterize, understand, and control strongly correlated dynamics involving 
electrons, atoms, and molecules.  

  Ultracold Molecules (11%U, 5%U+L) 
Goal: Discover, understand, and control fundamental interactions involving ultracold 
molecules. 

  Nanoscale Science (3%U, 5%U+L) 
Goal: Discover, understand, and exploit novel phenomena in light-matter interactions in 
nanoscale structures. 



12 

Of  ~96 current PIs and co-PIs: 
By type of work: 

33% are theorists; 67% are experimentalists  

35% work in group programs at DOE labs; 65% are university PIs 

By topic (University PIs, Primary Area): 

52% are involved in ultrafast science 

36% study correlated dynamics 

  7% study ultracold molecules 

  5% focus on nanoscience 

By topic (DOE Lab Programs): 

  3 programs focus on ultrafast science 

  1 program combines studies of ultrafast science and correlated dynamics 

  1 program focuses on nanoscience 

AMOS Portfolio Composition 
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14 

Funding: Lab vs. University 

2012: President’s Request 



 Apr 2010 CD-0, Approve Mission Need (Complete) 
 Oct 2011 CD-1, Approve Alternative Selection and Cost Range (Complete) 
 Mar 2012 CD-3a, Approve Long Lead Procurements  
 Jan 2013 CD-2, Approve Performance Baseline 
 Jun 2013 CD-3b, Approve Start of Construction 
 Sep 2019 CD-4, Approve Start of Operations  

Linac Coherent Light Source-II 

Expansion of Highly Successful LCLS: 
 New experimental hall with room for 4 experimental 

stations, nearly doubling capacity 
 Simultaneous operation of experimental stations 
 Enables US to remain at international forefront for 

XFEL science 
 

Capabilities: 
 Expanded x-ray energy range (250eV – 13keV) 
 X-ray polarization control 
 Control pulse length down to ~1 femtosecond 
 Multiple, independently controlled x-ray beams 
 Factor of 20 increase in intensity 
 

CD-1 Cost Range:  $350M - $500M (Line Item 
Construction); FY 2012 $30M, FY 2013 Request $64M for 
R&D, design, long lead procurement, and construction 
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First Demonstration of Hard X-ray Self Seeding at LCLS: 
Enhanced Coherence 

SASE and Seeded spectra recorded on single shots.  The left 
panels are SASE with 150 pC, 3kA peak current, un-seeded.   
The FWHM of the SASE spectrum is 0.2 % Bandwidth.  The 
right panels are the seeded beam with the same electron 
beam parameters.  The FWHM of the seeded beam is 0.5 eV 
(5x10-5 bandwidth) 

• Concept developed by Geloni, 
Kocharyan and Saldin, DESY 
10-053 (2010). 

• The mean seeded FEL power is 
8 GW with a 2.5 GW SASE 
background at 8 keV for 40 pC  
bunch charge. 

• Peak seeded power is in excess 
of 15 GW, comparable to SASE 
but with a spectral bandwidth 
reduction by the factor of 40.  

• Next steps include system 
optimization of the LCLS 
undulator beamline including 
additional undulators which 
should increase seeded power 
and reduce intensity fluctuation. 

SASE FEL spectrum Seeded FEL spectrum 

~ 20 eV ~ 0.5 eV 
Near Fourier Transform limit 

SLAC-Argonne-TISNCM 
Collaboration  



 Science for National Needs 

 Science for Discovery 

BES Strategic Planning Activities 

 National Scientific User Facilities, the 21st century tools of science 

Syste
ms 
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