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Agenda 

 APS Update and Status Report 
– Safety 
– Operations statistics 
– Welcome your NSLS neighbors 
– APS 5-year Facility Plan Status 
– Work Breakdown Structure 
– Science Highlights 
– Technical Highlights  
– Hosting Foreign visitors 
– Awards 
– Upcoming Conferences and Meetings 
– APS Website Refresh 
– Pacesetters 
 

 APS Upgrade Update – Stuart Henderson 
 

 The APS Revolver Undulator for DCS – John Grimmer 
 

 



Traffic Violations 
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 Have noted an increase in traffic 
violations by APS employees & users 
 

 I expect everyone to: 
– Come to a complete halt at STOP 

signs 
– Stay within the posted speed limit – 

30 MPH unless otherwise posted 
– Park in designated areas and not 

along the road (use new CNM lot 
across Kearney Road or the APS 
overflow parking lot by 401) 

– Wear helmets on both motorcycles 
and bicycles 



Reducing Hazardous Waste Saves Money 

 Dynamic Compression Sector (DCS) studies the fundamental mechanisms governing time-
dependent condensed matter phenomena (structural transformations, inelastic deformation 
and fracture, and chemical reactions) under dynamic loading.  
 

 Some of the equipment that produces the dynamic loading utilizes smokeless gun powder.  
 

 The residue from the smokeless powder and the solvents used to clean the equipment after 
each use was predicted to generate approximately 500 gallons of hazardous waste materials 
per year. 
 

 Substitution of kerosene based gun bore cleaners (Hoppes 9) with a biodegradable cleaner 
(M-Pro 7) reduces the hazardous materials waste to ZERO. 
 

 TCLP confirmed that the paper waste generated from the cleaning process (contaminated 
with the biodegradable cleaner, plastic particles, and spent smokeless powder residue) is not 
hazardous material waste and can instead be disposed of as regular trash. 
 

 DCS will not need to pay hazardous waste disposal costs for these processes. 
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Presenter
Presentation Notes
TCLP = Toxic Characteristic Leaching Procedure
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• Small fire occurred on 9/22/14 
from Styrofoam ignited by heat 
from an energized solenoid on a 
local cryocooler system 
• 911 called 

• Put out using local extinguisher 
before Fire Department arrived 

• No evacuation or injuries 

• Very little damage 

• Not ORPS reportable 

• Extent-of-condition review 
performed 
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 Run 2014-3, began October 1, 2014:  
 
 9 faults for a total of 12.23 hours of downtime. 
 First week of run: 7 faults, most Oct 1-3.  
 No correlations among the trips nor signs of serious 

trouble 
 

 Availability = 97.81%; MTBF 60.64hrs (as of Oct. 29) 
 

Presenter
Presentation Notes

Downtime before Fill #1:  Length – 3.60 hours.  Problem – Beam position limit detection (BPLD) switch in sector 19
Downtime for Fill #1:  Length – 2.01 hours.  Problem – machine protection system; cable connection problem
Downtime for Fill #2:  Length –  0.94 hours.  Problem – machine protection system trip; this time caused by a human closing a cabinet door
Downtime for Fill #3:  Length – 0.73 hours.  Problem – Beam was lost due to a digital signal processor heartbeat error.  Feedback IOC was rebooted
Downtime for Fill #4:  Length – 0.59 hours.  Problem – Beam was lost on a 14-ID BPLD trip when operators attempted to undo a steering started for 26-ID.
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TXM at NSLS  

 TXM: First draft of MOU sent to 
BNL for locating the NSLS TXM at 
the APS. Sector 8 likely home. 

 6-BM white beam line: Plan 
agreed upon to operate 6-BM.  
Plan under review by COMPRES 
team.  

• COMPRES's large volume 
press (LVP) for high pressure 
work and energy dispersive 
diffraction experiments 

• Expect COMPRES to move 
the LVP from NSLS after 
shutdown.  Will use 2014-3 
for installation and 
commissioning and start GU 
program in 2015-1. 
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 13-BM-C mono station:  GSECARS has been working with 
COMPRES to find a home for monochromatic DAC 
work  (Partnership for Extreme Crystallography) 
o To accommodate the DAC program, GSE has installed a 

high-energy mono 
 

 Two new full-time Research Scientist positions were created 
and the people hired in September. They will start toward the 
end of the year.  
 

 Assembly  and testing of the components needed for the laser 
heating setup in 13-BM-C began during the last two months. 
 

 Commissioning parts of the system will begin in late 
November.   
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APS 5-Year Facility Plan 
PAST 
 June 21: Draft plan sent to APS Science Advisory Committee (SAC) for initial 

review 
 June 24: Draft plan presented at the DOE-BES Triennial Operations review 
 July 9: Discussion of draft plan with APS Users Organization and Partner User 

Council 
 Comments from all meetings and further discussions being integrated into plan 
 Beamline-by-beamline SWOT analysis completed 
 
FUTURE 
 October 29th:  Final draft completed, sent to APS SAC  
 November 5-6: APS SAC meeting for final advice 
 November 10: Circulate to users and other stakeholders  
 End of December: Post final plan online 
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 WBS was successfully implemented on October 1, 2014 
 Improvements are on-going: Change Control Board (Nancy, Connie and George)  

Presenter
Presentation Notes
Fully implemented on October 1st
Major categories:
Facility Infrastructure
Accelerator
Each machine:  Storage Ring, Booster, PAR, Linac, etc
Each major system:  Magnets, Water, Vacuum, etc.
Beamlines
Each beamline
Detectors
Optics
Future Concepts R&D
Projects:  Obsolescence, Improvements and R&D

General approach
WBS captures work being performed and funded through APS operations
Employees will choose the most accurate (lowest level) WBS activity code(s) to charge effort and M&S
General time-tracking guideline: ~4hr chunks, but strongly dependent on specific activity
Goal is to accurately reflect employee time usage 






Scientific Achievement 
Direct nanoscale chemical imaging of Ni 
islands on Cu(111) at record-breaking 
resolution 
 

Significance and Impact 
First time measurement of the 
photoionization cross section of a single 
nanocluster. So far, photoionization cross 
sections of materials were obtained as an 
average over a large surface area and also 
over a substantial x-ray probing depth. New 
technique yields cross sections with 
unprecedented localization. 
 

Research Details 
– Vertical resolution at the ultimate limit of a 

single atomic layer. 
– Lateral resolution below 2 nm. 
 

 
 

Elemental fingerprinting of materials with sensitivity at the 
atomic limit 

Localized X-ray cross-section of a Ni island. a, The sample 
current does not provide chemical contrast, when the X-ray 
energy (E = 8.25 keV) is below the Ni K-edge (8.33 keV). The Ni 
island on the Cu(111) terrace and islands along the Cu step edge 
become clearly visible for photon energies above the Ni K-edge, 
here E = 8.55 keV. 

Work was performed at Argonne 
National Laboratory 

N. Shirato, M. Cummings, H. Kersell, Y. Li, B. Stripe, D. Rosenmann, 
S.-W. Hla & V. Rose, Nano Letters (2014), doi: 10.1021/nl5030613. 

SC70705 

Presenter
Presentation Notes
 By using synchrotron X-rays as a probe and a nanofabricated smart tip of a tunneling microscope as a detector, we have achieved chemical fingerprinting of individual nickel clusters on a Cu(111) surface at 2 nm lateral resolution, and at the ultimate single-atomic height sensitivity. Moreover, by varying the photon energy, we have succeeded to locally measure photoionization cross sections of just a single Ni nanocluster, which opens new exciting opportunities for chemical imaging of nanoscale materials.
For more information about the project go to: http://www.aps.anl.gov/Xray_Science_Division/Sxspm/


The first article on a new technique called synchrotron x-ray/scanning tunneling microscopy (SX-STM) is ASAP in NanoLetters http://pubs.acs.org/doi/pdf/10.1021/nl5030613
"Elemental Fingerprinting of Materials with Sensitivity at the Atomic Limit". 

This is a joint endeavor between APS and CNM. We are very interested in promoting this first report of observing chemical composition with high spatial contrast (STM alone is chemically 'blind').

ow we have demonstrated the world-record in the spatial resolution of chemical imaging using x-ray microscopy (2 nm lateral, sensitive to only single atomic height). This achievement has a tremendous impact for many scientific areas including materials science, chemistry, energy materials, and others. This achievement has become possible through the development of new technologies that were patented in September 2014, which is also worthwhile to include. (http://www.aps.anl.gov/Xray_Science_Division/Sxspm/Patents/).  Our achievement is also very interesting in the context of a recently published work in Nature Photonics that claims 5 nm resolution: "Here, using soft X-ray ptychography, we demonstrate the highest-resolution X-ray microscopy ever achieved by imaging 5 nm structures." (http://www.nature.com/nphoton/journal/v8/n10/abs/nphoton.2014.207.html) Our resolution is even higher, which clearly shows the relevance of our work."
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 On time, on budget 
 In September, commissioned and characterized all 

white beam components. 
 Proceeded to bring monochromatic beam into the 

experimental station 27-ID-B and achieved very good 
performance in regards to overall flux, beam size, 
divergence and throughput through a standard 
Si(844) high-resolution monochromator. All 
characteristics were equivalent or slightly better than 
those at 30-ID at the Ir edge. 

  
 Relocated  RIXS instrumentation from beamline 30ID 

to the new RIXS beamline  27-ID. 
o Re-assembly of the spectrometer has begun and 

is about 70% complete 
o  High-resolution monochromator from 30-ID has 

been reassembled in 27-ID-B and is awaiting 
commissioning 

o New IDT KB-mirror system has been received 
and is currently undergoing its initial check-out 
 

 
 

APS-U Construction Status of 27-ID RIXS (Oct. 2014) 
Technical Highlight: 

Presenter
Presentation Notes
Caption: Removal of the RIXS spectrometer granite base from 30-ID (left). Status of the re-assembled instrument in 27-ID-B (right)
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Two 1.72-cm period undulators installed in Sector 30  
 An undulator with a new period was designed as part of the APS-U “RIXS” beamline upgrade 

at Sector 27.  The new undulator period is 1.72 cm, which is shorter than any previous APS-
designed undulators.  This period was selected to maximize photon flux at 23.7 keV. 

 During August and September, 2014, two of the undulators were assembled, tuned and 
installed in Sector 30 for the “HERIX” beamline, and the two, 3.0-cm period undulators from 
Sector 30 were moved to Sector 27 (the actual RIXS beamline). 

 The beamline scientists have already reported flux almost twice that of the previous 3.0-cm 
period undulators at 23.7 keV; the theoretical improvement is about 2.1 times. 

10/30/2014 

Calculated flux gain 2.1 times The undulators installed in Sector 30 of the APS storage 
ring, closed to their minimum gaps of 10.6 mm.  

Technical Highlight: 
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New Short-Period Undulators at 30-ID (Oct. 2014) 
 Recent replacement of older 30mm undulators by new short-period 17.2mm 

undulators doubles the incident flux, substantially improves the flux density 
and beam divergence for the HERIX instrument 

 Implementation of new undulators has an immediate, significant impact on 
user operation at 30-ID 

 HERIX spectroscopy is extremely photon-hungry. Doubling the incident flux 
enables users to obtain publishable data sets within as little as one visit to the 
APS, instead of multiple visits. 
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 New opportunities: 
 Thin films 
 Small samples under high pressure 

 

Phonon spectra measured by current 30-ID general 
user on TiSe2 under high pressure, before (black curve) 
and after (red curve) implementation of new undulators. 
New spectrum has doubled count-rate, improved 
signal to noise ratio and reveals structure not discerned 
previously 

Technical Highlight: 
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A new S-band photocathode RF  gun was 
installed in the linac tunnel during the 
September 2014 shutdown period. 

 Gun was baked at 150°C to improve 
the gun base vacuum.  

  Gun assembly and downstream beam 
transport line components were 
surveyed and aligned.  

  Ready for RF conditioning followed 
by commissioning with beam. 

RF Waveguide PC Gun 

Laser Injection Mirror Cathode Inspection Cross 
Dipole 
magnet 

Technical Highlight: 



Hosting Foreign Nationals (DOE Order 142.3A)  

DOE Order requires  
 

– hosts listed in FAVOR (ANL)/FACTS (DOE) is the person most 
closely responsible for the work produce and performance of 
foreign national 
 

– Hosts must have fulfilled host training 
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Michael Borland, ASD associate division director,  was 
one of four ANL scientists  recently named as 
Distinguished Fellows, the laboratory’s highest 
scientific and engineering rank. 
 

Mark C. Hersam, a  DND-CAT users and 
Northwestern University materials scientist 
has been named a 2014 MacArthur Fellow.  
 
He works across scientific disciplines to create 
new hybrid organic-inorganic materials, with a 
focus on the study of the electrical and optical 
properties of carbon and related 
nanomaterials.  

Presenter
Presentation Notes
Hersam is a member of the DND-CAT collaboration. As mentioned earlier, he’s been on experiments at other APS beamlines but DND is his primary affiliation. 
 he’s a coauthor on 17 papers related to research at Argonne’s and DOE’s APS. He’s not showing up in our user database but that just means he’s not actually been here. He’s associated with work at DND-CAT, and XSD Sectors 8, 12, and 33.

A versatile and highly productive experimentalist, Hersam is developing novel nanomaterials for use in information technology, biotechnology, energy, such as solar cells and batteries, and flexible electronics for personalized health monitoring -- the kind that can be integrated into clothing, not just strapped on your wrist. - See more at: http://www.northwestern.edu/newscenter/stories/2014/09/materials-engineer-mark-hersam-named-macarthur-fellow.html#sthash.fP9ZXP7q.dpuf


Michael Borland
Michael Borland, Associate Division Director of the Argonne Accelerator Systems Division in the Photon Sciences Directorate, received a B.S. in Physics from the California Institute of Technology in 1985 and a Ph. D. in Applied Physics from Stanford University in 1991. In 2013, Borland received the Asian Committee on Future Accelerators IPAC13 Prize for Accelerator Science, for a recent, significant contribution to the accelerator field. This was in recognition of his leadership in developing the program ELEGANT and the SDDS Toolkit, as well as his discovery of the coherent synchrotron radiation microbunching instability in magnetic bunch compressors. Also in 2013, he shared the APS Compton award in recognition of his role in the implementation of top-up mode at APS. In 2007, Borland received a University of Chicago Distinguished Performance Award for his work on software for accelerator research and he also was elected a Fellow of the American Physical Society.   In 1996, he was co-recipient of a University of Chicago Distinguished Performance Award for his role in the design and commissioning of the APS accelerator complex.
Borland, who has been with the APS since 1991, began his work in accelerator-related software nearly 30 years ago. His best-known work, named “ELEGANT”, is an accelerator simulation code that provides physicists world-wide with a flexible tool to design and understand linear accelerators and storage rings. ELEGANT, the primary tool at the APS for accelerator design and simulation, was used to develop the present APS storage ring low-emittance lattice (the configuration of magnet strengths) and played an essential role in the development of top-up mode at the APS. ELEGANT is also used to design and understand free electron lasers, including the world's first hard x-ray FEL, the Linac Coherent Light Source at SLAC.
For over a decade, Borland has led efforts to develop upgrade options for the APS, including energy recovery linacs and ultra-bright storage rings.  In the process, he played a leading role in the application of direct, multi-objective genetic methods to the design of storage ring lattices. Presently, he leads the beam physics effort for the APS Upgrade, which centers on the development of an ultra-low emittance lattice that promises to make APS the brightest storage-ring source of hard x-rays in the world.  
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Peter Crane, professor of botany at Yale University, received  
the International Prize for Biology from the The Japan Society 
for the Promotion of Science for his work on the evolutionary 
history of plants. 
  
The honor, which comes with a prize of 10 million yen, is 
awarded annually to individuals who have made outstanding 
contributions to the advancement of research in fundamental 
biology.  
Crane is a long-time user of 2BM 
 
Over more than three decades, Crane’s work has integrated 
data from living plants with new discoveries from the 
paleontological record to provide critical insights into the early 
history of plants and how they shaped the modern biosphere. 
 
  

Award winning staff and users 
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Randy Winans, ACS Division of Energy and Fuels 
2014 Distinguished Service Award 
  
Randy’s   contributions to FUEL include Treasurer 1983-
1985, Trustee 1987, Chair-Elect 1988, Chair 1989, Past  
Chair  1990, Chair, Strategic Planning Committee 1993-
1995, Director-at-Large 1995-1998, Chair of the Ad Hoc 
Committee to monitor Energy & Fuels 1994, and 
symposium chair of several national meeting symposia. He 
served on the FUEL/PETR Merger Committee on both the 
Awards and Finance Subcommittees and continues to serve 
the ENFL as Webmaster and Chair of the Awards 
Committee. He has also been on the Editorial Board for the 
ACS Journal Energy & Fuels since 1994 and the Elsevier 
journal FUEL since 1995. Randy was the awarded the first 
ACS Fellows honor for FUEL for his scientific and ACS 
contributions and the Distinguished Service Award by the 
FUEL  Division  in  2006.   

Presenter
Presentation Notes
American Chemical Society Division of Energy and Fuels, August 12, 2014
2014 Distinguished Service Award

The 2014 Distinguished Service Award will be presented to Dr.  Randy Winans at the Division Dinner in San Francisco where he will receive a check for $1000 and an engraved plaque. Randy has spent his entire career at Argonne National Laboratory. He has led programs at Argonne that have had a great impact on energy and fuels research including Coal Chemistry, Basic Energy Sciences Synchrotron Radiation Center and now heads the Chemical Materials Sciences group in the X-ray Science Division. He has over 160 peer reviewed articles including the premier journals J. Am. Chem. Soc. and Science. Randy’s major research accomplishments include developing and applying methods to understand the fundamental chemistry of complex  disordered  systems  such  as catalysts,  coals,  heavy  petroleum,  oil  shale and carbons. He combines chemistry with characterization techniques including mass spectrometry, NMR, and small angle X-ray scattering (SAXS) and spectroscopy.  He received the prestigious Storch Award for excellence in fuel chemistry in 1988.
 

Randy’s   contributions to FUEL include Treasurer 1983-1985, Trustee 1987, Chair-Elect 1988, Chair 1989, Past  Chair  1990, Chair, Strategic Planning Committee 1993-1995, Director-at-Large 1995-1998, Chair of the Ad Hoc Committee to monitor Energy & Fuels 1994, and symposium chair of several national meeting symposia. He served on the FUEL/PETR Merger Committee on both the Awards and Finance Subcommittees and continues to serve the ENFL as Webmaster and Chair of the Awards Committee. He has also been on the Editorial Board for the ACS Journal Energy & Fuels since 1994 and the Elsevier journal FUEL since 1995. Randy was the awarded the first ACS Fellows honor for FUEL for his scientific and ACS contributions and the Distinguished Service Award by the FUEL  Division  in  2006.  Thank you for your continued service to the Division!
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To celebrate the International Year of Crystallography, Chemical & Engineering 
News staff selected the top 10 most important discoveries in that field.  APS 
users earned two of those spots. 

 Setting the stage for X-ray crystallography to study 
dynamics:  Distinguished Research Prof. of Chemistry 
Philip Coppens (U. Buffalo SUNY, ChemMatCARS) 
through his 1994 research on nitroprusside ion.  In 
2002, he reported the first X-ray crystallographic 
excited-state structure: binuclear platinum ion, which 
was observed through work at NSLS and the APS.  Philip Coppens, from C&E News by Nancy 

Parisi/U at Buffalo SUNY 

 Structure of GPCR membrane protein with its 
signaling partner: Stanford University’s Brian 
Kobilka conducted nearly all of the X-ray work 
at GM/CA at the APS, where the nation’s first 
micro-focused X-ray beam was developed, in 
large part,  to aid his research.   

Brian Kobilka using the micro-beam at GM/CA 

Presenter
Presentation Notes
he nitroprusside ion was believed to have a photoinduced excited state with a lifetime of more than two hours at low temperatures. In the early 1990s, chemistry professor Philip Coppens, at the University at Buffalo, SUNY, reasoned this state’s long life would make the molecule an ideal candidate for a fledgling excited-state X-ray crystallographic study.

Coppens Nancy J. Parisi/U at Buffalo SUNY
He succeeded, and in a 1994 paper, his team reported the structure, which was hailed as the first excited-state structure obtained by X-ray crystallography (J. Am. Chem. Soc., DOI: 10.1021/ja00091a030).
However, as Coppens tells C&EN, the story isn’t so straightforward. He and his colleagues soon discovered that the photoinduced metastable state of nitroprusside was not, in fact, in an excited electronic state—it was actually the product of a photoinduced rearrangement, in which the NO group had bound differently to the transition metal.
Nevertheless, the structure set the stage for using X-ray crystallography to examine dynamics. New synchrotron facilities, such as the Advanced Photon Source, offered bright, short X-ray pulses, which could capture the microseconds or less timescales of many excited states.
In fact, biochemists were already beginning to take advantage of synchrotron facilities to study the dynamics of “soft crystals,” which are composed of biomacromolecules such as enzymes that have a lot of solvent inside. Such efforts have revealed more global dynamics, such as CO dissociation from myoglobin, but without atomic-scale resolution.
Coppens and others also began using synchrotron facilities to probe atomic-scale dynamics. Finally, in 2002, Coppens’s group reported what they say was the real first X-ray crystallographic excited-state structure of a molecule: the binuclear platinum ion [Pt2(P2O5H2)4]4–, which has an excited state of only 50 microseconds at 17 K (Acta Crystallogr. A, DOI: 10.1107/s0108767301017986).
The Pt-Pt bond contracted by 0.28 Å when excited. A few years later, the Coppens lab discovered a much larger contraction, of 0.85 Å, in the Rh-Rh bond of the [Rh2(1,8-diisocyano-p-menthane)4]2+ ion, which had a lifetime of only 11.7 microseconds (Chem. Commun. 2004, DOI: 10.1039/b409463h).
Since then, atomic-resolution studies of excited-state crystals have proliferated. And new X-ray free-electron lasers, such as the Linac Coherent Light Source at the SLAC National Accelerator Laboratory can produce beams a billion times brighter than traditional synchrotron sources with femtosecond-timescale pulses—promising unprecedented exploration of chemical dynamics.—Elizabeth Wilson
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Conferences and Workshops 
 

 Next DLSR Workshop being planned 
for November 19-21 2014, to be held 
at Argonne 
 

 NSLS is hosting the 12th International 
SRI Conference in NYC on July 6-10, 
2015. 

 18th International Conference on 
Accelerators and Beam Utilization 
(ICABU 2104), week of November 10th, 
2014 

 Starting to plan for 2015 Users 
Meeting 
 
 

21 



Website 
Refresh 
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Primary Buttons of 
Interest 

Secondary Buttons of 
Interest 

Rotating banner 
images, drawing 
attention to recent 
science highlights. 

Latest Highlights, 
News, and Events 
from the APS. 
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Roll Out Timeline 
• Early November: roll out homepage 
• Jan. 8: Users Office homepage 
• Feb. 2: Upgrade Office homepage 
• March 12: Division homepages and a 

list of groups 

The change over will only affect APS-controlled webpages.  
 
If CATs would like to switch to the new format, AES staff will help 
with the changes.  

o To discuss moving a CAT website to the new format, 
contact Kelly Cunningham 

CAT participation optional 



Pacesetter Awards 
Marvin Kirshenbaum (AES),  and 

Randall Mirabelli (FMS)  
 

This award is presented in recognition of the Outstanding 
Effort by Marvin and Randall in their investigation and 

analysis of Chilled Water Distribution System resulting in 
significant operating cost savings to Argonne and providing 
the Laboratory with a new tool to further analyze system 
operation, improving reliability, lowering operating costs, 

and enhancing site sustainability. 



Pacesetter Awards  
Paul Rossi (XSD), Olaf Borkiewicz (XSD),  
Darryl Reigle (AES), Pete Jemian (AES), 

Troy Lutes (AES)   

This award is presented in recognition of the 
Outstanding Efforts to research and develop cost-

effective electronic poster displays for the beamlines at 
the Advanced Photon Source.  

 



Pacesetter Awards  
Richard Diviero (AES), Marty Smith(AES),  

and Andy Stevens (AES) 
This award is presented in recognition of the Outstanding Effort 
in managing, designing, and implementing the LNDS upgrades 
and for completing both projects on schedule under difficult 

time constraints, while avoiding significant disruptions to APS’s 
operations and to the existing LNDS. 



Director’s Award Recipients 
Susan Bettenhausen (ASD), 

Guy Harris (AES), 
William Jansma (AES), 

Aaron Lopez (AES), 
Raul Mascote (AES), 

Glenn Moonier (AES), and 
Scott Wesling (AES) 

 
Extraordinary effort in assembly and alignment of the first APS Superconducting 

Test Undulator (SCUO) resulted in this additional award and recognition by 
Argonne’s Laboratory Director to these Pacesetter Award recipients. 
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