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APS SO U R C E PA R A M E T E R S

Undulator A
Period: 3.30 cm
Length: 2.4 m
Kmax: 2.74 (effective; at minimum gap)
Minimum gap: 10.5 mm
Tuning range: 3.0-13.0 keV (1st harmonic)

3.0-45.0 keV (1st-5th harmonic)
On-axis peak brilliance:

4.6 x 1019 ph/s/mrad2/mm2/0.1%bw at 7 keV
Source size and divergence at 8.0 keV:
Σx: 273 µm Σy: 10 µm
Σx': 12.6 µrad Σy': 6.6 µrad

2.70-cm Undulator (sector 3)
Period: 2.70 cm
Length: 2.4 m
Kmax: 2.18 (effective; at minimum gap)
Minimum gap: 8.5 mm
Tuning range: 5.1-16.0 keV (1st harmonic)

5.1-60.0 keV (1st-5th harmonic)
On-axis peak brilliance:

6.4 x 1019 ph/s/mrad2/mm2/0.1%bw at 8 keV
Source size and divergence at 8.0 keV:
Σx: 273 µm Σy: 10 µm
Σx': 12.6 µrad Σy': 6.6 µrad

5.50-cm Undulator (sector 2)
Period length: 5.50 cm
Length: 2.4 m
Kmax: 6.57 (effective; at minimum gap)
Minimum gap: 10.5 mm
Tuning range: 0.4-7.0 keV (1st harmonic)

0.4-25.0 keV (1st-5th harmonic)
On-axis peak brilliance:

1.9 x 1019 ph/s/mrad2/mm2/0.1%bw at 4 keV
Source size and divergence at 4.0 keV:
Σx: 273 µm Σy: 10 µm
Σx': 13.8 µrad Σy': 8.7µrad

APS Bending Magnet
Critical energy: 19.51 keV
Energy range: 1-100 keV
On-axis peak brilliance:

5.6 x 1015 ph/s/mrad2/mm2/0.1%bw at 16.3 keV
On-axis peak angular flux:

9.6 x 1013 ph/s/mrad2/0.1%bw at 16.3 keV
On-axis peak horizontal angular flux:

1.6 x 1013 ph/s/mradh/0.1%bw at 5.6 keV
Source size and divergence at the critical energy:
Σx: 91 µm Σy: 30 µm
Σx': 6 mrad Σy': 47 µrad

Circularly Polarized Undulator (sector 4)
Period: 12.8 cm
Length: 2.1 m

Circular mode:
Kmax: 2.65 (effective; for both horizontal and vertical fields

at maximum currents 1.2 kA horizontal and
0.34 kA vertical)

Bmax: 0.26 T (peak fields)
Tuning range: 0.5-3.0 keV (1st harmonic)
On-axis peak circular brilliance:

3.4 x 1018 ph/s/mrad2/mm2/0.1%bw at 1.8 keV 
Linear mode:
Kmax: 2.80 (effective; for both horizontal and vertical fields

at maximum currents 1.4 kA horizontal and
0.40 kA vertical)

Bmax: 0.29 T (peak fields)
Tuning range: 0.8-3.0 keV (1st harmonic)

0.8-10.0 keV (1st-5th harmonic)
On-axis peak linear brilliance:

2.5 x 1018 ph/s/mrad2/mm2/0.1%bw at 2.1 keV
Switching frequency: 0-5 Hz
Switching rise time: 20 ms
Source size and divergence at 1.5 keV:
Σx: 273 µm Σy: 10µm
Σx': 17.9 µrad Σy': 14.4 µrad

Elliptical Multipole Wiggler (sector 11)
Period length: 16.0 cm
Number of poles: 34 permanent magnets,

36 electromagnets 
Length: 2.8 m
Kx-max: 1.3 (effective; at maximum current 1.15 kA)
Ky-max: 14.4 (peak; at minimum gap 24.0 mm)
Switching frequency: 0-10 Hz
Critical energy: 31.4 keV (at minimum gap)
Energy range: 5-200 keV
Source size and divergence at the critical energy:
Σx: 273 µm Σy: 10 µm
Σx': 820 µrad (FWHM 1.9 mrad; non-Gaussian; linear mode)
Σy': 47 µrad (linear mode)



Linac
Frequency 2.856 GHz

Modulator pulse rep rate 30 Hz

Gun rep rate 2-10 Hz
(1-5 pulses, 33.4 ms apart every .5 sec)

Beam pulse length 8-17 ns

Bunch length 1-10 ps FWHM

Output energy 325 MeV

Output beam charge 3 nC (max.)

Normalized emittance (mm mrad) 10 π nm mrad

Injector Synchrotron (Booster)
Circumference 368.0 m

Ramping rep rate 2 Hz

Radio frequency 351.930 MHz

Lattice structure 10 FODO cells/quadrant

Nominal extraction energy 7.0 GeV

Injection energy 325 MeV

Storage Ring System
Circumference 1104 m

Revolution frequency 272 kHz

Radio frequency 351.930 MHz

Nominal energy 7.0 GeV

Number of periods in lattice 40

Length available for insertion device 5.0 m

Nominal circulating current, multibunch 100 mA

Natural emittance 2.5 x 10-9 nm-rad
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(KEY: UA = 3.3 Undulator A; BM = Bending Magnet; CPU = Circularly Polarized Undulator; EMW = Elliptical Multipole Wiggler;
GU = Accepting General Users)

Beamline SCTR. Discipline Supported Techniques Source Status
1-BM XOR Physics, Materials Sci. Powder diffraction BM Operational/GU  

Reflectivity

1-ID XOR Materials Sci., Physics Phase contrast imaging UA Operational/GU  
High-energy x-ray scattering

2-BM XOR Physics, Life Sci. Phase contrast imaging BM Operational/GU  
Tomography
Microdiffraction
General diffraction

2-ID-B XOR Physics Microfluorescence 5.5 Undulator Operational/GU  
Phase contrast imaging
Coherent x-ray scattering

2-ID-D XOR Life Sci., Materials Sci. Microfluorescence UA Operational/GU  
Microdiffraction
Microprobe

2-ID-E XOR Life Sci., Enviro. Sci. Microfluorescence UA Operational/GU  
Imaging: X-ray fluorescence

3-ID XOR Physics Inelastic scattering 2.7 Undulator Operational/GU  
Nuclear resonant scattering

4-ID-C XOR Physics, Materials Sci. Photoemission electron microscopy CPU Operational/GU  
Photoemission spectroscopy
X-ray magnetic circular dichroism
Magnetic x-ray scattering

4-ID-D XOR Physics X-ray magnetic circular dichroism UA Operational/GU  
Anomalous and resonant scattering
Magnetic x-ray scattering

5-BM-C DND-CAT Materials Sci., Polymer Sci. Tomography BM Operational/GU  
Powder diffraction

5-BM-D DND-CAT Materials Sci., Polymer Sci. X-ray absorption fine structure BM Operational/GU  
High-energy x-ray scattering
Polymer

5-ID DND-CAT Materials Sci., Polymer Sci. Macromolecular crystallography UA Operational/GU  
Powder diffraction
Small-angle x-ray scattering
X-ray optics development
Polymer
Inorganic crystallography

6-ID MU-CAT Materials Sci. Liquid scattering UA Operational/GU  
Magnetic x-ray scattering
Powder diffraction
Surface diffraction
Liquid and solid surface scattering

6-ID-D MU-CAT Materials Sci. High-energy x-ray scattering UA Operational/GU  
Magnetic x-ray scattering
Powder diffraction
Time-resolved x-ray scattering

7-ID MHATT/XOR Materials Sci. Intensity fluctuation spectroscopy UA Operational/GU  
Time-resolved x-ray scattering
Microprobe
General diffraction

8-BM NE-CAT Life Sci. Macromolecular crystallography BM Commissioning  
Multiwavelength anomalous dispersion

*As of 4.01.04
(KEY: UA = 3.3 Undulator A; BM = Bending Magnet; CPU = Circularly Polarized Undulator; EMW = Elliptical Multipole Wiggler;

APS BE A M L I N E GU I D E* Source: http://beam.aps.anl.gov/pls/apsweb/bd_display_pkg.beamline_dir

http://beam.aps.anl.gov/pls/apsweb/bd_display_pkg.beamline_dir
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GU = Accepting General Users)

Beamline SCTR. Discipline Supported Techniques Source Status

8-ID IMMY/XOR Materials Sci. Coherent x-ray scattering UA Operational/GU  
Small-angle x-ray scattering
Time-resolved x-ray scattering
Wide-angle x-ray scattering

9-BM CMC-CAT Materials Sci. X-ray absorption fine structure BM Commissioning  
Surface diffraction
General diffraction

9-ID CMC-CAT Materials Sci. X-ray absorption fine structure UA Operational/GU  
Liquid scattering
Magnetic x-ray scattering
Small-angle x-ray scattering
General diffraction

10-ID MR-CAT Materials Sci., Enviro. Sci. X-ray absorption fine structure microscopy UA Operational/GU  
X-ray absorption fine structure
Diffraction anomalous fine structure

11-ID-B BESSRC/XOR Materials Sci., GeoSci. High-energy x-ray scattering EMW Operational/GU  

11-ID-C BESSRC/XOR Materials Sci., GeoSci. High-energy x-ray scattering EMW Operational/GU  

11-ID-D BESSRC/XOR Materials Sci., GeoSci. X-ray absorption fine structure EMW Operational/GU  
General diffraction

12-BM BESSRC/XOR Materials Sci., GeoSci. X-ray absorption fine structure BM Operational/GU  
Powder diffraction
General diffraction

12-ID BESSRC/XOR Materials Sci., Physics Intensity fluctuation spectroscopy UA Operational/GU  
Photoemission spectroscopy
Small-angle x-ray scattering

13-BM CARS-CAT GeoSci., Enviro. Sci. Tomography BM Operational/GU  
X-ray absorption fine structure
Fluorescence spectroscopy
Microprobe
General diffraction
Diamond anvil cell
Multi anvil press

13-ID CARS-CAT GeoSci., Enviro. Sci. X-ray absorption fine structure UA Operational/GU  
Fluorescence spectroscopy
Microdiffraction
Surface diffraction
Microprobe
General diffraction
Diamond anvil cell
Multi anvil press

14-BM-C CARS-CAT Life Sci. Macromolecular crystallography BM Operational/GU  
Microdiffraction
Time-resolved x-ray scattering

14-BM-D CARS-CAT Life Sci. Macromolecular crystallography BM Operational/GU  
Microdiffraction
Time-resolved x-ray scattering

14-ID CARS-CAT Life Sci. Macromolecular crystallography UA Operational/GU  
Microdiffraction
Multiwavelength anomalous dispersion
Time-resolved x-ray scattering
Laue crystallography

(KEY: UA = 3.3 Undulator A; BM = Bending Magnet; CPU = Circularly Polarized Undulator; EMW = Elliptical Multipole Wiggler;
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GU = Accepting General Users)

Beamline SCTR. Discipline Supported Techniques Source Status
15-ID CARS-CAT Materials Sci., Chemistry Anomalous and resonant scattering UA Operational/GU  

Liquid scattering
Time-resolved x-ray scattering
Wide-angle x-ray scattering
Microcrystallography
Liquid and solid surface scattering

16-BM HP-CAT Materials Sci., GeoSci. X-ray absorption fine structure BM Construction  
Anomalous and resonant scattering
Powder diffraction
Single-crystal diffraction

16-ID-B HP-CAT Materials Sci., GeoSci. X-ray absorption fine structure UA Operational/GU  
Compton scattering
Inelastic scattering
Microdiffraction
Nuclear resonant scattering
Powder diffraction
Diamond anvil cell

16-ID-D HP-CAT Materials Sci., GeoSci. X-ray absorption fine structure UA Commissioning  
Compton scattering
Inelastic scattering
Microdiffraction
Nuclear resonant scattering
Powder diffraction
Diamond anvil cell

17-BM IMCA-CAT Life Sci. Macromolecular crystallography BM Commissioning  
Multiwavelength anomalous dispersion

17-ID IMCA-CAT Life Sci. Macromolecular crystallography UA Operational/GU  
Multiwavelength anomalous dispersion

18-ID Bio-CAT Life Sci. X-ray absorption fine structure UA Operational/GU  
Fluorescence spectroscopy
Small-angle x-ray scattering
Time-resolved x-ray scattering
General diffraction

19-BM SBC-CAT Life Sci. Macromolecular crystallography BM Operational/GU  
Multiwavelength anomalous dispersion

19-ID SBC-CAT Life Sci. Macromolecular crystallography UA Operational/GU  
Multiwavelength anomalous dispersion

20-BM PNC/XOR Materials Sci., Enviro. Sci. X-ray absorption fine structure BM Operational/GU  
Diffraction anomalous fine structure

20-ID PNC/XOR Materials Sci., Enviro. Sci. X-ray absorption fine structure microscopy UA Operational/GU  
Microfluorescence
X-ray absorption fine structure
Diffraction anomalous fine structure
Microprobe
General diffraction

22-BM SER-CAT Life Sci. Macromolecular crystallography BM Operational 

22-ID SER-CAT Life Sci. Macromolecular crystallography UA Operational  
Multiwavelength anomalous dispersion

31-ID SGX-CAT Life Sci. Macromolecular crystallography UA Operational  

32-ID COM-CAT Materials Sci. X-ray absorption fine structure UA Operational  
Powder diffraction
Single-crystal diffraction
Small-angle x-ray scattering

(KEY: UA = 3.3 Undulator A; BM = Bending Magnet; CPU = Circularly Polarized Undulator; EMW = Elliptical Multipole Wiggler;
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GU = Accepting General Users)

Beamline SCTR. Discipline Supported Techniques Source Status
33-BM UNI-CAT Materials Sci. Topography BM Operational  

X-ray absorption fine structure
General diffraction

33-ID UNI-CAT Materials Sci. Anomalous and resonant scattering UA Operational/GU  
Inelastic scattering
Small-angle x-ray scattering
Surface diffraction
Ultrasmall angle x-ray scattering
General diffraction

34-ID UNI-CAT Materials Sci. Coherent x-ray scattering UA Operational/GU
Microdiffraction
Microprobe

APS TE C H N I Q U E S DI R E C T O R Y*
Technique Beamline
Absorption/Spectroscopy
Fluorescence spectroscopy 13-BM, 13-ID, 18-ID
Intensity fluctuation spectroscopy 12-ID, 7-ID
Photoemission spectroscopy 12-ID, 4-ID-C
X-ray absorption fine structure 10-ID, 11-ID-D, 12-BM, 13-BM, 13-ID, 16-ID-B, 18-ID, 20-BM, 20-ID, 5-BM-D, 9-ID
X-ray magnetic circular dichroism 4-ID-C, 4-ID-D

High Pressure
Diamond Anvil Cell 13-BM, 13-ID, 16-ID-B
Multi-Anvil Press 13-BM, 13-ID

Imaging 
X-ray absorption fine structure microscopy 10-ID, 20-ID
Microfluorescence 2-ID-B, 2-ID-D, 2-ID-E, 20-ID
Microprobe 13-BM, 13-ID, 2-ID-D, 20-ID, 34-ID, 7-ID
Phase contrast imaging 1-ID, 2-BM, 2-ID-B
Photoemission electron microscopy 4-ID-C
Tomography 13-BM, 2-BM, 5-BM-C

Protein Crystallography 
Macromolecular crystallography 14-BM-C, 14-BM-D, 14-ID, 17-ID, 19-BM, 19-ID, 5-ID
Multiwavelength anomalous dispersion 14-BM-D, 14-ID, 17-ID, 19-BM, 19-ID

Scattering 
Anomalous and resonant scattering 15-ID, 33-ID, 4-ID-D
Coherent x-ray scattering 2-ID-B, 34-ID, 8-ID
Compton Scattering 16-ID-B
Diffraction anomalous fine structure 10-ID, 20-BM, 20-ID
General diffraction 11-ID-D, 12-BM, 13-BM, 13-ID, 18-ID, 2-BM, 20-BM, 20-ID, 33-ID, 7-ID, 9-ID
High-energy x-ray scattering 1-ID, 11-ID-B, 11-ID-C, 5-BM-D, 6-ID-D
Inelastic scattering 16-ID-B, 3-ID, 33-ID
Liquid scattering 15-ID, 6-ID, 9-ID
Magnetic x-ray scattering 4-ID-C, 4-ID-D, 6-ID, 6-ID-D, 9-ID
Microdiffraction 13-ID, 14-BM-C, 14-BM-D, 14-ID, 16-ID-B, 2-BM, 2-ID-D, 34-ID
Nuclear resonant scattering 16-ID-B, 3-ID
Polymer 5-BM-D, 5-ID
Powder diffraction 1-BM, 12-BM, 16-ID-B, 5-BM-C, 5-ID, 6-ID, 6-ID-D
Reflectivity 1-BM
Small-angle x-ray scattering 12-ID, 18-ID, 33-ID, 5-ID, 8-ID, 9-ID
Surface diffraction 13-ID, 33-ID, 6-ID
Time-resolved x-ray scattering 14-BM-C, 14-BM-D, 14-ID, 15-ID, 18-ID, 6-ID-D, 7-ID, 8-ID
Ultrasmall-angle x-ray scattering 33-ID
Wide-angle x-ray scattering 15-ID, 8-ID

Miscellaneous 
X-ray optics development
*as of 4.01.04

Source: http://beam.aps.anl.gov/pls/apsweb/bd_display_pkg.technique_dir

http://beam.aps.anl.gov/pls/apsweb/bd_display_pkg.technique_dir
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APS SC I E N T I F I C AD V I S O R Y CO M M I T T E E ME M B E R S

William Bassett, Director, Mineral Physics Laboratory, Cornell University 

Paul M. Bertsch, Director, Savannah River Ecological Laboratory; Technical Director, Advanced Analytical Center for 
Environmental Sciences, University of Georgia

Howard Birnbaum, Director Emeritus, Materials Research Laboratory, University of Illinois at Urbana-Champaign

John R. Helliwell, Council for the Central Laboratory of the Research Councils  Director of Synchrotron Radiation
Science; Professor of Structural Chemistry, The University of Manchester

Wayne Hendrickson, Professor of Biochemistry and Molecular Biophysics, Columbia University College of Physicians
and Surgeons; and Howard Hughes Medical Investigator, Columbia University of Biochemistry
and Molecular Biophysics

Peter Ingram, Adjunct Professor of Pathology, Duke University Medical Center

Denis McWhan, Associate Laboratory Director (retired ), Brookhaven National Laboratory

Gerhard T. Materlik, Director, Diamond Light Source Ltd., Rutherford Appleton Laboratory

James R. Norris, Chair, Department of Chemistry, The University of Chicago

Paul Peercy, Dean, College of Engineering, University of Wisconsin-Madison

J. Michael Rowe (Chair, APS SAC), Director, Center for Neutron Research, and Center for Neutron Research,
National Institute of Standards & Technology

Joachim Stöhr, Professor and Deputy Director, Stanford Synchrotron Radiation Laboratory,
Stanford Linear Accelerator Center

Kathleen Taylor, Director (retired), Materials and Processes Laboratory, General Motors Research & Development
and Processing Center

Pierre Wiltzius, Director, Beckman Institute, and  Professor, Departments of Materials Science and Engineering,
and Physics, University of Illinois at Urbana-Champaign

Source: http://www.aps.anl.gov/user/committees/sac/sac.html

APS PA R T N E R US E R S CO U N C I L

Ercan Alp, XOR sector 3, Argonne National Laboratory

Wayne Anderson, LS-CAT, sector 21, Northwestern University

Mark Beno, BESSRC/XOR, sector 11, Argonne National Laboratory

Kent Blasie, CMC-CAT, sector 9, University of Pennsylvania

Bruce Bunker, MR-CAT, sector 10, University of Notre Dame

Malcolm Capel, NE-CAT, sector 24 and 8-BM, Cornell University

John Chrzas, SER-CAT, sector 22, University of Georgia

Roy Clarke, MHATT/XOR, sector 7, University of Michigan

Kevin D'Amico, SGX-CAT, sector 31, Structural GenomiX, Inc.

Bob Fischetti, GM/CA-CAT, sector 23, Argonne National Laboratory

Dean Haeffner, XOR, sector 1, Argonne National Laboratory

Tom Irving, Bio-CAT, sector 18, Illinois Institute of Technology

Andrzej Joachimiak, SBC-CAT, sector 19, Argonne National Laboratory

Lisa Keefe, IMCA-CAT, sector 17, Illinois Institute of Technology
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David H. Mao, HP-CAT, sector 16, Carnegie Institution of Washington

Ian McNulty, XOR, sector 2, Argonne National Laboratory

Simon Mochrie, IMMY/XOR, sector 8, Yale University

Keith Moffat, BioCARS, sector 14, The University of Chicago

John Quintana, DND-CAT, sector 5, Northwestern University

Mark Rivers, GSECARS, sector 13, The University of Chicago

Doug Robinson, MU-CAT, sector 6, Iowa State University

George Srajer, XOR, sector 4, Argonne National Laboratory

G. Brian Stephenson, Nano-CDT, sector 26, Argonne National Laboratory

Ed Stern, PNC/XOR, sector 20, University of Washington

Jim Viccaro, ChemMatCARS, sector 15, The University of Chicago

Randy Winans, BESSRC/XOR, sector 12, Argonne National Laboratory

Paul Zschack, UNI-CAT, sectors 33 & 34, University of Illinois at Urbana-Champaign

A P S  P A R T I C I P A N T S

Steven Davey, Argonne National Laboratory

Rod Gerig, Argonne National Laboratory

J. Murray Gibson, Argonne National Laboratory

Efim Gluskin, Argonne National Laboratory

Dennis Mills, Argonne National Laboratory

Bill Ruzicka, Argonne National Laboratory

Susan Strasser, Argonne National Laboratory

Jin Wang, Argonne National Laboratory

Source: http://www.aps.anl.gov/user/committees/puc/puc_list.htm

APS US E R S OR G A N I Z AT I O N ST E E R I N G CO M M I T T E E

Malcolm Capel  (sector 24), Cornell University

Lisa J. Keefe (sector 17), Illinois Institute of Technology

Lin X. Chen, Argonne National Laboratory

Mark Rivers (sector 13), The University of Chicago

David J. Cookson (sector 15), The University of Chicago

John P. Rose, University of Georgia

Julie Cross (sector 20), University of Washington

Sunil K. Sinha, University of California, San Diego

Stephen M. Durbin (APSUO Chair), Purdue University

Susan Strasser, Argonne National Laboratory

Stephan Ginell, Argonne National Laboratory

Carol Thompson, Northern Illinois University

Gene Ice, Oak Ridge National Laboratory

Paul Zschack (sectors 33 & 34), University of Illinois

Source: http://www.aps.anl.gov/user/committees/apsuo/members/home.html

http://www.aps.anl.gov/user/committees/apsuo/home.html
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S C A T T E R I N G / C H E M I S T R Y / B I O L O G Y /
E N V I R O N M E N T A L S C I E N C E
Neil Sturchio, Chair
Fred Stevens
David Tiede
Angus Wilkinson

S M A L L - A N G L E S C A T T E R I N G
Larry Lurio, Chair
Andrew Allen
Jyotsana Lal
David Londono
Pappannan Thiyagarajan

S P E C T R O S C O P Y
Joe Woicik, Chair
Simon Bare
Lin X. Chen
Lisa M. Miller
Matt Newville

Source: http://www.aps.anl.gov/user/committees/prp/home.html

BE A M TI M E AL LO C AT I O N CO M M I T T E E S
M A C R O M O L E C U L A R C R Y S T A L L O G R A P H Y
Keith Brister
Robert Fischetti
Stephan Ginell
Andy Howard
Zdzislaw Wawrzak 

A L L O T H E R S C I E N C E
Jon Tischler
Steve Heald
Brian Stephenson
Denis Keane

Source: http://www.aps.anl.gov/user/committees/bac/home.html

PR O P O S A L RE V I E W PA N E L S

I N S T R U M E N T A T I O N
Eric Dufresne, Chair
Wilfried Schildkamp
Sarvjit Shastri

I M A G I N G / M I C R O B E A M
Mark Rivers, Chair
George Cody 
Barry Lai
John Miao
Al Thompson

M A C R O M O L E C U L A R C R Y S T A L L O G R A P H Y
Karl Volz, Chair
Craig Ogata
Amy Rosenzweig

S C A T T E R I N G / A P P L I E D M A T E R I A L S
Paul Fuoss, Chair
I. Cev Noyan
Carol Thompson
Robert A.Winholtz

S C A T T E R I N G / C O N D E N S E D M A T T E R
Joel Brock, Chair
Paul Evans
John Hill
Ben Larson
Young S. Lee
Guoyin Shen
Surendra Saxena
Haskell Taub

http://www.aps.anl.gov/user/committees/bac/home.html
http://www.aps.anl.gov/user/committees/prp/home.html
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