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Safety- ESAF system part of smooth running user access

APS - Experiment Safety Assessment Form

Main Menu [| Search Criteria | Instructions | Logout | ° Over 3000 ESAFS / Year

tatus : Pending (ingal) | n +~3500 Unique Users /

NOTE : No experiment will be allowed to run until a properly completed and approved experiment : Y e a r
has been posted by an APS Floor Coordinator

Sector| 02 - XOR-02 v Date Submittedb3/31/2009 . >1 3’000 VlSItS / Year

Imaging and identification of particulate phosphorus within

X : Antarctic marine plankton
Experiment Title P
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*Still need to be vigilant
that hazards are properly
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12000~

identified and controls
™ followed
*ANL is implementing a
new lab-wide work
]] planning and control
. AP j PPV system, based largely on
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APS research addresses key challenges in energy...
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and climate change...
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understanding free radicals
in the atmosphere




human health...

SAVE THE CHILDREN !}
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food and water...

20 owest

5

Is brown rice good
for you?

understanding
plant viruses

Air Stream
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jets and aerosols
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Water Jet
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better infrastructure...

understanding metal fatigue
could save lives and money

oxide scales
could save $1B for
US hydrogen industry




ancient history...

life began with
a twist
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basic science that could enable new technology...
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solid oxygen holds surprise
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making waves for efficient lighting




and enhance economic competitiveness
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The Compton Award

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

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

B The method relies on source coherence
and is one area we plan to strengthen
in the renewal and upgrade of APS




User data — FY08

14000

120001

Biological & life sciences
Other

10000
80001
Earth sciences

Medical : > Enviro. sciences 0007

applications WREUEILIE G Optics
N Engineering
Materials Instrums. & techniques AA004 1
Physics Polymers
2 2000 ]

Annualnumber of users

FYO08 users by "1997 1998 ' 1999 ' 2000 2001 2002 2003 2004 2005 2006 2007 2008

UNPRT Fiscal year
discipline Academic

APS user total visits*.

4000 -
Other  Undergrad

3500
Non-DOE

Lab

' Industry 3000+
Graduate 2500+
o ot | student FY08 users by

institution 20001
1500+
. 1000+

5004+ t

FY08 users by employment 5 *

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Fiscal year

Annual number of users

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.
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Improved web access for MX (and other) beamlines

A plan view of the APS experiment hall pro-
vides the foundation for information display.

Click here to see a table of

A ' energy ranges for beamlines
rgo”!?‘?:m o . that support MAD/SAD.

Advanced Photon Source

The current deadline for gen-
eral-user proposals (GUPs),

[ Avout+ | user intormaton - | and a link to the GUP pro-
Argonne Home > Advanced Photon Source > s} posal system, are prominently
APS Links: Resources for Macromotecular Crystallography displayed.
4 mvn Interactive MAp - | View Energy Ranges for all MAD/SAD Beamffies Ds next GUP déadhmu‘y 11, 2008 |

Gup Calendar
+ Wibhxaiors Bt
CAT Websites: 1
+ BioCARS -
+ MCAcAT @ @ Click on a visible MX sector
> ecar @- ) Beamline 19.8M.D secfar number on the experiment
szl i % | e e S “”” hall planview...
& "":" ) Be;"‘l‘;1;400 g —...and this pane appears.
h- lu-ﬂu: =) I 8 - . . .
. m-T-ow anomaious aifiacton (WADISAD), Sabsioms This is the main source of

st e Yty g information for each sector:

+ BioSync Home . st i i S ~@ 1. A status indicator. Green =

: operational/accepting gen-
Highlight Access Mode

eral users.
Useful links. : S : 2. This links to information in
—/ The_lnformatlon e D the APS Beamline Directory
— section can be displayed (http://beam.aps.anl.gov/pls/
= # by either discipline or tech- P- -aps-an Jovip

nique; in this case, the list sy eI nlE e

et Choose a preferred is of techniques. Clicking gggﬁaﬁﬁr:ine_?irz). e
.Gssentlal. access mode and on any of them displays % thlc eret 0 sv lt:ec_te
the sectors match- only the sector numbers Oine oparaiosian ks
ing that mode are (on the “experiment hall”) o LD e T
highlighted. where that technique is tSheSbeamIme. :
available. . Source energy range for

ya this beamline.
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New General User Program Advisory Committee
reviewing proposal system for improvements

B Current Issues

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

— Publication of General User data by beamline
o 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.

B Members

—  Bruce Bunker (PUC)
—  Keith Brister (Life Sciences Council/chair of former GUPEC)
— Jonathan Lang (XOR)

—  Robert Leheny (GU) Susan Strasser, ex-officio

Meg Vigliocco-Hagen, ex-officio

—  Steve Sutton (PUC/NUF) Reports to Denny Mills
— Jon Tischler (BAC)
—  Paul Zschack (co-Chair original AU Advisory Committee




Don’t get no time?...

by subject
0.3 0
17% of proposers
0.2 1 1
do not get time at
0.15 4
all at APS over a
0.05 1 1 *
I I l two-year period
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by insitution
0.3
N
0.25
- L] 0'2
rejection
0.1
0.05
rate ; . i
US Other US Industry Foreign US Non- Foreign US Other US Host US Host
DOE Other DOE Academic Academic DOE DOE
laboratories federally laboratory-  laboratory-
funded not associated
institution associated with host
with facility user facility

* pased on analysis of proposal creators in the period 2005, 2006
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Our machine availability and reliability remains high

100
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97.9% [ o o, 9T.9%"
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We’re making a list...

Accelerator AIP
FY
Year FY09
To Early
Notes | Project up| Category IcMS Start | pygg |Funding| py1o | Fvi1 | Fvi2 | Fv13 | Fv1a | Fv1s | Total | Impact | Likelihood |Risk
Upgrades to Accelerator Control
Systain i Obsolescence  |APS_1265510 | 09 150 148 350 4250 425 400 0 0 1750) 3
APS Water Systems Sparesand | ; : ;
Meitetoneas 7 MOM |Obsolescence . [APS 1253319 | 09 |  280]  1do|  1s0| ‘165 180  200| 0 0 975 3
Upgrades to APS Central
Computing and
Networks i Obsolescence  |APS_1255509 | 09 380 120 800 926| 1000 1000 0 0 4105, 2]
Ac Controls Inf
Upgrades (Controld Obsolescence APS_1255512 09 110| 50 270 521 480 330 0 0| 1711 2
SR photen monitor upgrade DIA Obsolescence APS_1255148 09 70| 70| 140 140 210 0| 0 0| 560} 3]
SR and Injector Flag Upgrade DIA Obsolescence APS_ 1255151 09 80 50| 100 100 100 0) 0| 400] 2|
Oxford aryo-cooler and spare parts |VOM |Obsolescence - |APS 1253174 | 09 16| bl g 0 9| 0 0 157, 3
1|Booster Ramping Power Supplies [PS  |Obsolescence  |APS_1256828 10 0 600 412) 0 0 0 0 1012 3
Linac Hot Spare for L4 and LS AF Obsolescence APS_1257954 03 50| 50 69| 69| 0 0| 0 0 187 3
Reliability upgrade of SR
secondary water systems MOM  |Obsaolescence 475-07 09 55 55| 3|
Monopulse RF beam position
monitor upgrade DIA Science enabling |APS_1255203 07 45| 50 185 185 140 5595 3
X-ray BPM enhancement DIA Science enabling |APS_1277144 08 30] 50! 250 250 250| 250 220 1250] 2|
APPLE-slyle undulator design ; :
rotol : = MD  |Science enabling |APS_1277235 08 89 40 80 3|
Insertion Device Contral -
Maintenance & Upgrade Control§Obsolescence APS_1255062 08 50 50! 150 150 150 150 0| 0 650 2|
Booster Bunch Cleaning DIA  |Obsolescence APS_1257948 10 0| 50 80 51 0| 0 0 151 2 elﬂlgh
Storage Ring Process Water
Pumps' Obsolete Controller Lo
Aeplacement MOM  |Obsolescence APS_1253317 10 0| 50 50| 60| 0| 0] 0 160) 2 2|High
Booster Vacuum lon Pump and
Controller Replacement MOM |Obsolescence  |APS_1253927 | 09 90 90 %0 90 90 0 0 450 2 2|High
LINAC to PAR, PAR, PAR to
BOOSTER Valve Controlier
Upgrade MOM  |Obsclescence APS_1253928 12 0 0| o] 140 0| 0 0 140 2| 2|High
Maintain reliable performance of
the APS front ends. MOM |Obsolescence  [APS_1255168 | 12 0 o ol 500 500 446 0 1445 2 2|High
Storage Ring Dipole Spare Power ) £
2{s1pply : . {PS  lObsclescence APS_ 1256800 | 11 0 0 300 0 0 ) A 0| 300) 3| 1{High
Booster Kicker Power Supply
Upgrade PS  |Obsolescence  |APS_1256850 | 09 100/ 50 150 150 0 0 0 0 400) 2 2|High
UVC Power Supply Control System|
Upgrade RF Obsolescence APS_1266749 09 40 50) 80 80| 0 ¢} 0] 0 200 2 2fHigh
HOM Dampers RF Obsolescence APS_1269799 09 150 501 150 275 275 275 0 0 1125 2 2jHigh
Upgrade of SR fast correctors.  [PS - |Science enabling |APS_1276313 | 09 40! 40 40) 2 2fHigh
IEX electromagnst undulator e 3 §
i SRS MD - |Science enabling  [APS_ 1277106 08 ] 53] 53] 2 2|High
Science enabling [APS_1255145 09 55 55 55| 165 Al 1|High
T
APS_1253316 10 0 180 0| 0 0Of 0!
Ll 0 ' Z 0 701 70l -

Of machine investments to combat obsolescence ~5 years ($20-30M)
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not just reliable but constantly improving

New IT infrastructure

. ~\ An EPICs project
- ¢ —controlling
the hexapod

|




new instruments enable new science

HP-CAT 16-BM, ID-B, ID-D
IMCA-CAT 17-BM, ID

\ £ 7 ._Blo-CAT 18-1D
. . Blo:CAL1&-ID

ChemMatCARS 15-1D

BioCARS 14-BM-C, BM-D, ID
GSECARS 13-BM, ID_ - \

XOR/BESSRC 12-BM, ID .|

XOR/BESSRC 11-BM,
ID-B, ID-C, ID-D
MR-CAT 10-ID

BIOCARS

7 GM/CA-CAT 23-BM,
//Sector Key ID-B, ID-D
B Materials Sclence

\ NE-CAT 24-BM ID-C, ID-E

NE-CAT 8-BM //
XOR 81D

XOR 7-1D “‘

’
p-CAT 6-ID, ID-D |

. Boamline bending magnet “ |
X [] Bending magnet

RN el e, DT

|5
DND-CAT 5-BM-C, BM-D, ID ||

_IXs-CDT 30-ID

SGX-CAT 31-ID

5 T L /XOR/UNI 33-BM, ID
< TG O M S/ T\ XOR/UNI 34-ID

Collective Strip Excitations Observed with MERIX

PRL 102, 12345 (2009) PHYSICAL REVIEW LETTERS

Charge Excitations in the Stripe-Ordered Lag (Sr, (NiO,
and La, 1,Cu0, Superconducting Compounds

S. Wak H. Kimura.? K. Ishis* K. Theuchi.' T. Adachic* M. Fujita.’ K. Kakurai,' Y. Koike.* J. Mizuki," Y. Nod

K. Yomads ' A_H. Sad, and Yo, Shoyd'
] -

soof ™| LMy M | (@) \ N@e NN Be\ -\ (o)

-’ RN RN AN .
o SN SN AN ) /
oo || NN NG XN il

4

A

Argonne

NATIONAL LABORATORY




Detectors and optics developments

fast CCD from ANL-LBNL collaboration
now available to beamlines

Optics group reaches 16nm
resolution with MLL




On the drawing board

Getting the beam to IEX — a new BM chamber

T APPLENTTOCm |
L=26m

—2000F £

00000

0 500
(mm)

and cleverly messing up an undulator

a step to solid-state RF




ANL delivered LCLS undulator system already lasing at
0.15nm!

B Excellent performance by APS
engineered systems
—  Support and Mover System
* <1 micron backlash

— Cavity BPMs

e 300 nm position resolution

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

: //
B ANL -supplied

controls

A
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APS has been well supported by DOE and Congress

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

120.00 +

115.00 DGPP + Special
JAIP

110.00 M Capital Equipment i -
[ Supplemental

105.00 [Operating

$M 100.00 -

1

95.00
=—
000 F

85.00

80.00

FY 2004 FY 2005 FY 2006 FY2007 FY2008 Omni FY2008 Supp FY2009 Actual

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?

B 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
e Challenges from increasingly obsolete
components
— And innovating the source and measurement tools




Arg

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

) APS Renewal | Advanced Photon Source - Mozilla Firefox.
File  Edit Bookmarks

View Higtory Tools  Help

. .
@ - v \\‘CLJ el & http:jfwww.aps.anl.gov/Renewall

& Inside Argonne ’i_s@ APS Storage Ring Sta... A ALD Suggestion Admi... "¥? Login - SBC Yahoo! =] ICMS “¥? Faye's calendar | | Argonne National Lab... @ Sun Java ™ System ... & X-ray Science Division. ..

W7 AT&T Yahoo! Mail - j.murray.gibson@. .. & 5un Java(TM) System Communications. .. & APS Renewal | Advanced Photon... L3

Advanced Photon Source

Argonne
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Argonne Home > Advanced Photon Source > Renewal »

APS Renewal

APS Users Organization

Partner Users Council N
Message from Murray Gibson:
SeiomInc tecast Grotns SAC-approved Letters of Intent (LOIs) or

Ry ing and upgrading the Ady d Photon Source: a real opportunity for user Propo.sals for New and Redeveloped . .
*‘New and improved beamlines
May 22, 2008 * Advanced X-ray Imaging Collaborative
Development Team (AXI-CDT) H
Now in its twelfth year of operation, the Advanced Photon Source (APS) annually e BioNanoProbe [ ] H h t V\( I D d I
provides almost 3500 users with brilliant x-rays that lead to more than 1000  Sector 8-BM Redevelopment I e r Cu rre n J n e S a n O n
refereed publications each year covering many areas of science and engineering.  X-ray High Field Collaborative Development . .
Nevertheless, the facility, like any scientific instrument, is showing its age, and we Team (XHF-CDT) Stra I ht SeCtIO n S
have been working for several years on renewal and upgrade plans. These plans « -ray Interfacial Science Collaborative
have recently received a boost because our sponsor - the U.S. Department of Development Team (XIS-CDT) ags
Energy, Office of Science, Office of Basic Energy Sciences - has asked us for a [ ] I r'] d b ' ' l t b I t
detailed, science-driven plan for the renewal of APS to cover the next five years. Medium-Term Proposals: rove ea S a I I
This renewal plan will ¥ ions in the lines and the x-ray ‘
source that are needed for major improvements in important areas of user science. * Beamlines | Call for Proposals (pdf ® B tt d t t d ft
We are engaging our users and staff ab initio in building this APS renewal plan, » Accelerator Systems | Call for Proposals (pdf e e r e eC O rS a n SO Wa re

and we will use our Scientific Advisory Committee (SAC) and other outside
experts to help us craft a plan with maximum scientific impact. A planning
milestone will be a workshop to be held October 20-21, 2008 near the APS, at

. .
*Offers 10-100 times improvement

which the SAC will take a !’lrst complete look at the plar, and give their advice. At i ; v

Eec it sl ARS8 Todae iinels VAla Ay - and new ca pablhtleS

APS 2020 Upgrade Plan:

science-focused user groups, and they will also be analyzed in a matrix fashion * Denny Mills
by technigue c i . More ion, as well as details about how you can * Rod Gerig
take part in the planning and communicate your perspective, can be found on this * George Srajer
Web site * John Maclean
« Denis Keane (APS PUC Chalir, H
, e Estimated cost $350M
DD » Bob Fischetti (Life Sciences Council Chair)
« Dan Neurnann (SAC Member)

T T T .. T *Hope to begin in 2011
2008 2010 2012 2014 2016 2018 2020

The renewal of APS is the first component of a strategic plan for the APS that
aims to provide our users with the best hard x-ray source in the nation, and

beyond, by the year 2020. During the renewal period, we will be evaluating, with
53 SRS & dn RN At ARG han
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APS renewal workshop Oct 2008 with SAC, staff and
users

VIR

- R A

Kendra Greenlee (North Dakota State University) speaks to
the attendees of the “Life Sciences” breakout session.

Proceedings of the

Advanced Photon Source Renewal Workshop PartiCipantS in the APS Renewal
Workshop heard two days of talks on
possible future research directions at a
renewed APS.

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

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

A
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Mastering Hierarchical Structures Through X-Ray Imaging

Images from proteins and living organisms will help con-

Three-dimensional distribution of grains in a 1-mm cube nect the dots in understanding how genetics controls
of aluminum. (Courtesy R. Suter et al., Carnegie Mellon health and disease. (Courtesy W.K. Lee, ANL; ® 2007
University) Socha et al.; licensee BioMed Central Ltd.)

B How can we make stronger, lightweight materials?

B How do we control the transport of environmental contaminants and store
CO, in rock?

B How do we make clean biofuels from renewable ligno-cellulose?
B How do proteins fit together to make organisms?

A
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Real materials in real conditions in real time

¢ e v Naeds tosr
Materials

under @
Extreme

Environments

Ano

The cover of this BESAC re
port shows a diamond anvil Schematic of an H, fuel cell. (Courtesy D. Myers
cell. APS is a world-leader in Argonne National Laboratory)

high-pressure research

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?

Argonne

IONAL LABORATORY




Where are we now on the Renewal project?

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

OECM External OECM External
Independent Review Independent Review
\\/ for Projects = $100M for MS Projects
I I | I |
Initiation Definition Execution > Trans:tlonl>
- / , Closeout
1 v il I I ' I
Operating , Operating , PEDfunds PED funds y  Project funds I
funds/ 1 funds/ 1 1 1 1
Program | Program | | I I
funds | funds 1 1 I 1
:‘ : PARS reporting for : ':
" " projects = $5M " |
| ! I Report Project Earned Value into I
: : : PARS for projects > $20M :
Critical CD-0 CD-1 CcD-2 CD-3 CD-4
=0 Approve Mission Approve Alternative Approve Approve Approve Start of
Decision Need Selection and Cost  Performance Start of Operations or Project
Range Baseline Construction Completion

A s —————
A rgQTQND L?BORATORV



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

Argonne‘)

NAtonaL avorTory

Proceedings of the
Advanced Photon Source Renewal Workshop

A

ANL-09/4

View Add-Ins Acrobat

Picture Tools

Format

arce: a real opportunity for

Shoton Source (APS)
Hickory Ridge Marriott Conference Hotel ~rays that lead to mare
Lisee, IL. many areas of science
October 20-21, 2008 * scientific instrument, is
eral years on renewal and
a boost because our
"Science, Office of Basic
ence-driven plan for the
:newal plan will encompass
that are needed for major
Me are engaging our users
1, and we will use our
side experts to help us
ning milestone will be a
APS, at which the SAC
heir advice. At present we
ff, users, and accelerator
other AP staft. These proposals will be filtered by science-focused user
ips, and they will also be analyzed in a matrix fashion by technique
-dinators. More information, as well as details about how you can take
in the planning and communicate your perspective, can be found on this
) site.

10, >

R&D for Major Upgradh
00

February 2009

2? Login - SBC Yahoo! 5| ICMS "¥? Faye's calendar i Argonne National Lab... 4 5unJava™ SystemC.. & Xeray Scit

* Renewal of the Advanced Photon Source
White Paper

* Proceedings of the APS Renewal Workshop

* Science and Technology of Future Light Sources
White Paper

eSS y of P
2009 Meeting of the APS Scientific Advisory
Committee

* Instrumentation Open Forum (January 9, 2009}
* Renewal Workshop (October 20-21, 2008)
* Science Case Reports (Final)

o Letters of Intent for New/Redeveloped
Beamlines

* Medium-Term Proposals:

o Beamlines | Call for Proposals (pdf)
o Accelerator Systems | Call for Proposals (pdf)

* APS 2020 Upgrade: Review of Options
* Science Teams
* Steering Committee

* Useful Links and Resources
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Outline of this afternoon’s Renewal Discussion
[ |
[ |
[ |
[ |
[ |

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

Introduction — Denny Mills

SAC view - Glenn Waychunas

Science drivers - Paul Fuouss
Accelerator upgrades — Rod Gerig
Vision for the Renewal — Murray Gibson




Vision of the APS Renewal

tailored ID’s
higher current
Proteins
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Beyond the renewal - new possibilities for future hard x-ray
sources/upgrades?
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An X-Ray FEL Oscillator (XFELO) looks very promising
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B Concept developed by Kwang-Je Kim and Yuri Shvyd’ko

B 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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Accelerator Institute

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




Conclusion

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

B 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

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

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

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






