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Safety- ESAF system part of smooth running user access

• Over 3000 ESAFs / Year

• ~3500 Unique Users /
Year

• >13,000 Visits / Year

•Still need to be vigilant
that hazards are properly
identified and controls
followed

•ANL is implementing a
new lab-wide work
planning and control
system, based largely on
the ESAF

User visits per year



APS research addresses key challenges in energy…
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Better burning

Natural solar cells

Storing hydrogen

Better batteries



and climate change…
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how sea animals 
capture carbon

understanding free radicals 
in the atmosphere



human health…
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viruses that
 attack cancer

taming a killer

safer dentistry

living with obesity

understanding autism



food and water…
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understanding
plant viruses

is brown rice good
for you?

jets and aerosols



better infrastructure…
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oxide scales
could save $1B for
US hydrogen industry

understanding metal fatigue
could save lives and money



ancient history...
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life began with
 a twist

trading with the 
enemy in 1000BC



basic science that could enable new technology…
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making waves for efficient lighting

solid oxygen holds surprise
at HP



and enhance economic competitiveness
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 the road to  “graphene” electronics
self-assembly of
polymers

better
magnetic materials



The Compton Award

! To Gerhard Grubel, Simon Mochrie and
Mark Sutton for their pioneering
development of X-ray Photon
Correlation Spectroscopy

! This technique can access unique
information on the dynamical behavior
of systems, valuable in understanding
polymers, glasses and many other
important materials

! The method relies on source coherence
and is one area we plan to strengthen
in the renewal and upgrade of APS
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User data – FY08
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FY08 users by
discipline

FY08 users by employment

FY08 users by
institution

APS user total visits*.

User visits (unique) to the APS*.
*Includes users never at the APS but listed as co-proposers,
mail-in, badged co-proposers, and remote/off-site.



Improved web access for MX (and other) beamlines
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New General User Program Advisory Committee
reviewing proposal system for improvements

! Current Issues

– Consideration of a Block Allocation Grant system for MX General
User Proposals

– Publication of General User data by beamline

• Cut-off scores?

• Average score needed to obtain time?

• Decision:  running annual average score to obtain time at a
specific beamline

– Other Issues?  Contact an Advisory Committee member or the User
Office.

! Members
– Bruce Bunker (PUC)

– Keith Brister (Life Sciences Council/chair of former GUPEC)

– Jonathan Lang (XOR)

– Robert Leheny (GU)

– Steve Sutton (PUC/NUF)

– Jon Tischler (BAC)

– Paul Zschack (co-Chair original AU Advisory Committee

Susan Strasser, ex-officio
Meg Vigliocco-Hagen, ex-officio
Reports to Denny Mills



17% of proposers

do not get time at

all at APS over a

two-year period*

* based on analysis of proposal creators in the period 2005, 2006

Don’t get no time?...

rejection

rate



Our machine availability and reliability remains high
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but challenged by obsolete
components



We’re making a list…

Of machine investments to combat obsolescence ~5 years ($20-30M)



not just reliable but constantly improving
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Faster BPM processing New IT infrastructure

More reliable PSS

An EPICs project
– controlling
the hexapod



new instruments enable new science
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LS-CAT

Nanoprobe

HERIX

BIOCARS

2-ID-B

4-ID



Detectors and optics developments
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fast CCD from ANL-LBNL collaboration
now available to beamlines

Optics group reaches 16nm
resolution with MLL



On the drawing board
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Getting the beam to IEX – a new BM chamber

and cleverly messing up an undulator

a step to solid-state RF



ANL delivered LCLS undulator system already lasing at
0.15nm!
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! Excellent performance by APS
engineered systems

– Support and Mover System

• <1 micron backlash

– Cavity BPMs
• 300 nm position resolution

– Resolve kick angle as a
function of undulator slider x-
position variations at the 10-
nrad level

ANL -supplied
controls



APS has been well supported by DOE and Congress

! “Full funding of light sources” in 2009 Omnibus Bill (added $9.5M to APS
base budget, and $1.94M for IEX beamline construction project)

23

Stimulus package also helps directly and indirectly
possible extra AIP/Capital from $24M allocated to light sources



Where is APS today and what is next?

!Defining the state of the art in hard x-ray science

– Leading the world in key areas

•Protein structure

•Materials under extreme conditions

– Satifying the needs of the largest user community in
North America

•Responsive and safe

– Providing world-leading reliability

•Challenges from increasingly obsolete
components

– And innovating the source and measurement tools



APS Renewal – a real opportunity to bring APS to the
state of the art  and develop new capabilities

•New and improved beamlines
•Higher current, new IDs and long
straight sections
•Improved beam stability
•Better detectors and software
•Offers 10-100 times improvement
and new capabilities

•Estimated cost $350M

•Hope to begin in 2011



APS renewal workshop Oct 2008 with SAC, staff and
users
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Kendra Greenlee (North Dakota State University) speaks to
the attendees of the “Life!!ciences” breakout session.

Gene Ice (gesturing at left) of Oak Ridge National Laboratory makes a point
at the breakout session on “Engineering Applications/Applied!!cience.”

Participants in the APS Renewal
Workshop heard two days of talks on
possible future research directions at a
renewed APS.

Many thanks to Renewal steering committee – Mills, Gerig,
Srajer, Maclean, Fuoss, Fischetti, Keane, Neumann



Mastering Hierarchical Structures Through X-Ray Imaging

! How can we make stronger, lightweight materials?

! How do we control the transport of environmental contaminants and store
CO2 in rock?

! How do we make clean biofuels from renewable ligno-cellulose?

! How do proteins fit together to make organisms?



Real materials in real conditions in real time

! How can we get the specificity of enzymes in catalysts?

! How can we load a battery efficiently with mobile ions to improve
power/weight ratio?

! Can we imitate photosynthesis?

! How do we manufacture efficient lighting cost-effectively?

! Can we control nucleation to make better smarter materials?

! Can we develop new superconductors for the electric grid?



Where are we now on the Renewal project?

! We have been asked to submit a proposal for CD0, which we hope to get
before the end of this fiscal year, so that the project could begin in 2011



We’ve got lots of invaluable user input to work with…



Outline of this afternoon’s Renewal Discussion

! Introduction – Denny Mills

! SAC view  - Glenn Waychunas

! Science drivers  - Paul Fuouss

! Accelerator upgrades – Rod Gerig

! Vision for the Renewal – Murray Gibson

! Will describe a vision for the need and scope of the project



Vision of the APS Renewal

Imaging and
coherence

Extreme
conditions

Ultrafast
dynamics

High-
resolution

spectroscopy

Interfaces
in complex

systems

Proteins
to organisms

higher current

longer ID’s

more stable beamsbetter detectors better data analysis
software

tailored ID’s



Beyond the renewal - new possibilities for future hard x-ray
sources/upgrades?

Offer far higher brilliance, coherence and shorter pulses
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An X-Ray FEL Oscillator (XFELO) looks very promising

! Concept developed by Kwang-Je Kim and Yuri Shvyd’ko

! Active R&D program addressing feasibility is going on with very promising
results
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Nurturing the next generation in important
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Science careers in
search of women

11 Lee Teng Fellows under
Accelerator Institute

+Neutron/x-ray school and many other training courses



Conclusion

! We have much to be thankful for, due to the support of DOE and
Congress, based on our user’s productivity and needs

! And we have been asked to submit a proposal for CD-0 for our renewal
and hope to see this critical project start in 2011

! We are well-situated as a part of ANL strategic plan (Eric Isaacs this
afternoon)

! Still, we need to advocate further for needed budget increases in 2010
and support for the future

! And ensure that our vision is responsive to our user’s needs so that we
remain the choice hard x-ray source
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