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Science in a Mission Agency Science in a Mission Agency 
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The FY 2007 Congressional Budget Request for SCThe FY 2007 Congressional Budget Request for SC
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American Competitiveness Initiative Drove the SC Budget IncreaseAmerican Competitiveness Initiative Drove the SC Budget Increasess

In 2007, the ACI proposes overall funding increases for NSF, DoE SC and NIST core of $910 million, or 9.3%.  To 
achieve ten-year doubling, overall annual increases for these agencies will average roughly 7%.
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Two HighTwo High--level ACI Investment Goalslevel ACI Investment Goals
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BES Goals Align with Those of the ACIBES Goals Align with Those of the ACI

Balance key portfolio components that together create a uniquely DOE 
program: 

§ Fundamental research

Ø in support of a decades-to-century energy security plan and

Ø in support of discovery science that enables the mission; this also 
includes the support of a critical mass of principal investigators – “the 
great discovery machine”

§ Forefront scientific user facilities for the Nation

Aim for world leadership in all activities that are supported
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Details of the FY 2007 Congressional Budget Request for BES Details of the FY 2007 Congressional Budget Request for BES -- $1,421M$1,421M

MS&E Research
CG&B Research
Major Items of Equipment
Light Sources
Neutron Sources
Nanoscale Science Research Centers
Combustion Res. Facility
Facility-related R&D, Fabrication, and OPC
PED and Construction
GPP/GPE
SBIR/STTR

Facility-related 
components of 
the BES budget
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• 4 Synchrotron Radiation Light Sources 
• Linac Coherent Light Source (Under construction)
• 4 High-Flux Neutron Sources (SNS under construction)
• 3 Electron Beam Microcharacterization Centers
• 5 Nanoscale Science Research Centers (Under construction)
• 3 Special Purpose Centers

Advanced Light 
Source

Stanford 
Synchrotron 

Radiation Lab

National 
Synchrotron 
Light Source

Advanced 
Photon 
Source

National Center for 
Electron 

Microscopy

Shared Research 
Equipment Program

Electron Microscopy 
Center for Materials 

Research

High-Flux 
Isotope Reactor

Intense Pulsed 
Neutron Source

Combustion 
Research Facility

Pulse Radiolysis 
Facility

Materials 
Preparation 

Center

Los Alamos 
Neutron Science 

Center

Center for 
Nanophase

Materials Sciences

Spallation Neutron 
SourceLinac Coherent 

Light Source

Center for 
Integrated 

Nanotechnologies

Molecular
Foundry 

Center for 
Nanoscale 
Materials

BES Scientific User FacilitiesBES Scientific User Facilities

Center for 
Functional 

Nanomaterials

National 
Synchrotron 

Light Source-II
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Scientific User FacilitiesScientific User Facilities

§ Under construction at the time of the evaluation  
– Spallation Neutron Source
– 5 Nanoscale Science Research Centers
– SSRL (SPEAR3) upgrade

§ Facilities underway since the evaluation
– Linac Coherent Light Source
– Transmission Electron Aberration Corrected Microscope
– National Synchrotron Light Source - II

§ Facilities rated longer-term priority at the time of the 
evaluation

– Spallation Neutron Source power upgrade  (CD-0 signed)
---------------------------------------------------------------------------------
– Spallation Neutron Source 2nd target station
– Advanced Light Source upgrade
– Advanced Photon Source upgrade

BESAC evaluation February 2003
Report released late 2003

Available at
http://www.science.doe.gov/Sub/Facilities_for_future/facilities_future.htm

http://www.science.doe.gov/Sub/Facilities_for_future/facilities_future.htm
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The highest priority for federal investments in neutron 
scattering is to fully exploit the best U.S. neutron source 
capabilities – including the SNS – for the benefit of the 
broadest possible scientific community. Specifically, these 
investments should aim to: 

Fully develop at least 85% of available beam lines with neutron 
instrumentation that exceeds, or is at least competitive with 
international best-in-class instruments; 

Maximize the amount of beam time made available to 
the broad scientific community through an independent, 
peer-review based general user program; 

Provide resources to fully staff and support the high 
productivity operation of the neutron scattering 
instruments; 

Provide additional support for research using neutron 
scattering techniques. 

2002 OSTP Report:  Status and Needs of Major Neutron 2002 OSTP Report:  Status and Needs of Major Neutron 
Scattering Facilities and Instruments in the United StatesScattering Facilities and Instruments in the United States
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Flashback in time to March 2002
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The Spallation Neutron SourceThe Spallation Neutron Source
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Spallation Neutron SourceSpallation Neutron Source

Superconducting linac

Hg target module

Target monolith and beam ports
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SNS Allocated Beam LinesSNS Allocated Beam Lines

BL Instrument

1a H2 decoupled, poisoned MuSANS + another
1b H2 decoupled, poisoned Disordered Materials Diffractometer
2 H2 decoupled, poisoned Backscattering
3 H2 decoupled, poisoned High Pressure Diffractometer
4a H2 coupled Magnetism Reflectometer
4b H2 coupled Liquids Reflectometer

5 H2 coupled Cold  Neutron Chopper Spectrometer

6 H2 coupled SANS
7 water decoupled, poisoned Vulcan
8a water decoupled, poisoned
8b water decoupled, poisoned
9 water decoupled, poisoned
10 H2 decoupled, poisoned

11a H2 decoupled, poisoned Powder Diffractometer
11b H2 decoupled, poisoned Mandi
12 H2 decoupled, poisoned Single Crystal Diffractometer
13 H2 coupled Fundamental Physics

14a H2 coupled Long Beam Line - High Field Magnet?
14b H2 coupled Hyspec
15 H2 coupled NSE

16a water decoupled, poisoned
16b water decoupled, poisoned Vision
17 water decoupled, poisoned Sequoia
18 water decoupled, poisoned ARCS

ModeratorTop

Bottom

1-3

4-6

7-9

10-12

13-15

16-18

protons
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High Flux Isotope ReactorHigh Flux Isotope Reactor
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Instrument Installation in the HFIR Cold Guide HallInstrument Installation in the HFIR Cold Guide Hall
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HFIR Instrument Floor PlanHFIR Instrument Floor Plan
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The long-established metric for light source 
operation – i.e., the ratio of delivered to 
scheduled annual hours of operation of the 
accelerator complex – generally ranges from 
0.95 to 1.00.  However, this ratio gives little 
information about the overall well being of 
the facility.  Over the past year and a half, 
BES has developed alternate ways of 
measuring how effectively the light sources 
are utilized.

National Synchrotron Light SourceAdvanced Photon Source

Stanford Synchrotron
Radiation Laboratory

BES Facilities for XBES Facilities for X--ray Scatteringray Scattering

Advanced Light Source



Assessments of the BES Light SourcesAssessments of the BES Light Sources
http://www.sc.doe.gov/bes/synchrotron_techniques/

As a start to developing additional assessment tools for 
the light sources, the light sources were asked to group 
all of the beamlines into technique-oriented categories.  
Twelve categories emerged, and descriptions of each 
with examples of the science enabled are posted on the 
web.

SPECTROSCOPY techniques are used to study the energies of 
particles that are emitted or absorbed by samples that are exposed 
to the light-source beam and are commonly used to determine the 
characteristics of chemical bonding and electron motion.

01  Low-Energy Spectroscopy
02  Soft X-Ray Spectroscopy
03  Hard X-Ray Spectroscopy
04  Optics/Calibration/Metrology

SCATTERING or diffraction techniques make use of the patterns of 
light produced when x-rays are deflected by the closely spaced 
lattice of atoms in solids and are commonly used to determine the 
structures of crystals and large molecules such as proteins.

05  Hard X-Ray Diffraction
06  Macromolecular Crystallography
07  Hard X-Ray Scattering
08  Soft X-Ray Scattering

IMAGING techniques use the light-source beam to obtain pictures 
with fine spatial resolution of the samples under study and are used 
in diverse research areas such as cell biology, lithography, infrared 
microscopy, radiology, and x-ray tomography.

09  Hard X-Ray Imaging
10  Soft X-Ray Imaging
11  Infrared Imaging
12  Lithography

20

http://www.sc.doe.gov/bes/synchrotron_techniques/
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International Benchmarking:  Synchrotrons WorldwideInternational Benchmarking:  Synchrotrons Worldwide

The dots show all 1st, 2nd, and 3rd generation light sources worldwide that are operational, under construction, and in design. The dot diameter is 
proportional to the total number of beamlines at each facility. The number of users that a facility can host scales with the number of beamlines.  
Red, blue, and black dots show 3rd generation machines.   .
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International Benchmarking:  3rd Generation Synchrotrons WorldwiInternational Benchmarking:  3rd Generation Synchrotrons Worldwidede

Considering only beam ports on the 3rd generation sources, this shows that by 2009 the U.S. will be outnumbered by the rest 
of the world by 7:1 (123 beam ports in the U.S. versus 806 beam ports in the rest of the world). 
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Linac

Accelerator 
Tunnel

Experimental 
Floor

Technical specifications set NSLS-II 
apart from all other synchrotrons 
worldwide.

X-ray Ring
• Energy: 3 GeV
• Current: 500 mA
• Circumference: 630 m
• Brightness: 120x greater than APS 

for hard x-rays, 380x greater than 
ALS for soft x-rays

• Flux: 12x greater than APS for hard 
x-rays, 12x greater than ALS for 
soft x-rays

Infrared Ring
• Energy: 800 MeV,
• Current: 1000 mA
• Other
• Instruments, optics, robotics, 

detectors

NSLS-II is a highly optimized x-ray synchrotron project delivering:
• extremely high brightness and flux;*
• exceptional beam stability; and
• a suite of advanced instruments, optics, and detectors that capitalize on these special 

capabilities.  About one fourth of the highest brightness beamlines will be instrumented as part 
of the project.

Together these enable:
• 1 nm spatial resolution,
• 0.1 meV energy resolution, and
• single atom sensitivity.

NSLS-II will provide:
• the world’s finest capabilities both for x-ray imaging and for high-resolution energy analysis, 

~10x better than any other synchrotron now operating or under construction and 1,000x higher 
sensitivity.

The NSLSThe NSLS--II ProjectII Project

* Flux is a measure of the total beam intensity; high flux is important for experiments that use the entire unfocused beam. 
Brightness is a measure of the beam intensity per square millimeter of source size, per square milliradian of opening angle, and within a 
given spectral bandwidth (usually 0.1%); high brightness is important for experiments that need tightly focused, very intense beams.  
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Coming Soon OSTP Report:  Status and Needs of Major Synchrotron Coming Soon OSTP Report:  Status and Needs of Major Synchrotron Light Light 
Sources and Instruments in the United StatesSources and Instruments in the United States

Synchrotron Light Sources 
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LCLS at SLAC LCLS at SLAC –– The WorldThe World’’s First Xs First X--ray FELray FEL

InjectorInjectorLinac

e-Beam
Transport

Undulator

Near Experiment Hall

Far
Experiment
Hall (underground)
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XX--ray Science at SLACray Science at SLAC
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X-rays

VUV-FEL

SPPS operational now

8 keV, 80 fs, 107 photons

Sub-picosecond Photon 
Source, SLAC, Stanford

operational now
40 eV, ~30 fs, 1013

photons
(500 eV in 2007)

DESY, Hamburg

operational 2009

8 keV, ~100 fs, 1012

photons/pulse

Linac Coherent Light 
Source, SLAC, Stanford

LCLS

APS - Advanced Photon Source (ANL)
ALS - Advanced Light Source (LBNL)

Thompson 
source
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Ultrafast Science Center at SLACUltrafast Science Center at SLAC

2727

Current 1Target

Core Faculty 3 10
Affiliated Faculty 5 10
Research Staff 4 10
Grad Students/PDs 4 20
Funding2 $1.8M/yr $10M/yr

1Target date is FY2009
2DOE-BES and Keck Foundation are 
primary current sources

initial thrust areas

Philip H. Bucksbaum, Director of the Ultrafast Science Center, is an atomic physicist whose main research 
interests are fundamental light-matter interactions, particularly the control of quantum systems using ultrafast laser 
fields. He has developed new sources of ultrafast radiation in the infrared, visible, ultraviolet and X-ray spectral 
regions. 

He received his A.B. degree in physics in 1975 from Harvard College. His doctoral work at the University of 
California at Berkeley was an experimental investigation of parity non-conservation induced by the electro-weak 
interaction. He received his Ph.D. in 1980. After one-year post-doctoral positions at Lawrence Berkeley Laboratory 
and Bell Labs in Holmdel , N.J. , he became a member of the research technical staff at Bell Labs in Murray Hill , 
N.J. Since 1990, Phil has been professor of physics at the University of Michigan . He was named Otto Laporte
Collegiate Professor in 1997 and Distinguished University Professor at Michigan in 1995. Until his move to Stanfrd, 
he served as the director of the FOCUS Center, an NSF Physics Frontier Center devoted to the frontier of coherent 
control in ultrafast science. 
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SLACSLAC –– A DOE Laboratory in TransitionA DOE Laboratory in Transition
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Available at: http://www.sc.doe.gov/bes/brochures/files/NSRC_brochure.pdf

NSET and Nanoscience Center BrochureNSET and Nanoscience Center Brochure

http://www.sc.doe.gov/bes/brochures/files/NSRC_brochure.pdf
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Center for Nanoscale MaterialsCenter for Nanoscale Materials
(Argonne National Laboratory)(Argonne National Laboratory)

Molecular FoundryMolecular Foundry
(Lawrence Berkeley National (Lawrence Berkeley National 

Laboratory)Laboratory)

Center for Functional NanomaterialsCenter for Functional Nanomaterials
(Brookhaven National Laboratory)(Brookhaven National Laboratory)

Center for IntegratedCenter for Integrated
NanotechnologiesNanotechnologies

(Sandia & Los Alamos(Sandia & Los Alamos
National Labs)National Labs)

Center for Center for NanophaseNanophase Materials SciencesMaterials Sciences
(Oak Ridge National Laboratory)(Oak Ridge National Laboratory)

All five DOE Nanoscale Science Research Centers are in construction (on-time, within budget) with commissioning beginning in FY 2006.

Nanoscale Science Research Centers Nanoscale Science Research Centers –– ArtistsArtists’’ ConceptionsConceptions
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Nanoscale Science Research Centers Nanoscale Science Research Centers –– Actual PhotosActual Photos

Center for Center for NanophaseNanophase Materials SciencesMaterials Sciences
(Oak Ridge National Laboratory)(Oak Ridge National Laboratory)

Center for Nanoscale MaterialsCenter for Nanoscale Materials
(Argonne National Laboratory)(Argonne National Laboratory)

Molecular FoundryMolecular Foundry
(Lawrence Berkeley National (Lawrence Berkeley National 

Laboratory)Laboratory)

Center for Integrated Center for Integrated 
Nanotechnologies (Nanotechnologies (SandiaSandia & Los & Los 

Alamos National Labs)Alamos National Labs)

Center for Functional Center for Functional 
NanomaterialsNanomaterials

(Brookhaven National (Brookhaven National 
Laboratory)Laboratory)
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Nanoscale Science Research Centers Nanoscale Science Research Centers –– Actual PhotosActual Photos

View of San Francisco Bay from the Molecular FoundryView of San Francisco Bay from the Molecular Foundry
(Lawrence Berkeley National Laboratory)(Lawrence Berkeley National Laboratory)
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Nanoscale Science Research Centers TimelinesNanoscale Science Research Centers Timelines
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End
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Details of the FY 2007 Congressional Budget Request for BESDetails of the FY 2007 Congressional Budget Request for BES
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Details of the FY 2007 Congressional Budget Request for BESDetails of the FY 2007 Congressional Budget Request for BES

NSRC
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Details of the FY 2007 Congressional Budget Request for BESDetails of the FY 2007 Congressional Budget Request for BES
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FY 2007 Solicitations and Program Web AnnouncementsFY 2007 Solicitations and Program Web Announcements

S
S
S

S

BAA*

A

S in FY05
A

* About $10 million for X-ray and neutron scattering instrumentation within the core will 
be competed with mid-scale instrumentation in the same solicitation.
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Draft Timelines for FY 2007 BES SolicitationsDraft Timelines for FY 2007 BES Solicitations
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SSSC Meeting ThumbnailsSSSC Meeting Thumbnails


