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1. DEPTH PROFILE OF UNCOMPENSATED SPINS IN AN EXCHANGE-BIAS SYSTEM
(Contact: Sujoy Roy, sujoy@physics.ucsd.edu)

The phenomenon known as exchange bias at the interface between a ferromagnet and an
antiferromagnet is currently a subject of intense research because of its applications in the magnetic
recording and read-head industries. An international collaboration headed by researchers from the
University of California, San Diego, has used resonant x-ray scattering and polarized-neutron
reflectometry to determine the depth-dependent magnetization in an exchange-biased sample. These
results provide atomic-level insights into the mechanism of exchange bias, specifically the
involvement of mutual interactions between two kinds of uncompensated spins in the
antiferromagnet and spins in the ferromagnet.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/106exchange_bias.html

Publication about this research: S. Roy, M.R. Fitzsimmons, S. Park, M. Dorn, O. Petracic, I.V.
Roshchin, Z.-P. Li, X. Batlle, R. Morales, A. Mishra, X. Zhang K. Chesnel, J.B. Kortright, S.K.
Sinha, and I.K. Schuller, "Depth profile of uncompensated spins in an exchange bias system,"
Phys. Rev. Lett. 95, 047201 (2005).

2. FIRST DETAILED LOOK AT RNA DICER
(Contact: Jennifer Doudna, doudna@berkeley.edu)

Scientists have gotten their first detailed look at the molecular structure of an enzyme that Nature
has been using for eons to help silence unwanted genetic messages. A team of researchers with
Berkeley Lab and the University of California, Berkeley, used x-ray crystallography at ALS
Beamlines 8.2.1 and 8.2.2 to determine the crystal structure of Dicer, an enzyme that plays a critical
role in a process known as RNA interference. The Dicer enzyme is able to snip a double-stranded
form of RNA into segments that can attach themselves to genes and block their activity. With this
crystal structure, the researchers learned that Dicer serves as a molecular ruler, with a clamp at one
end and a cleaver at the other end a set distance away, that produces RNA fragments of an ideal size
for gene-silencing.



Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/120dicer.html

Publication about this research: I.J. MacRae, K. Zhou, F. Li, A. Repic, A.N. Brooks, W.Z. Cande,
P.D. Adams, and J.A. Doudna, "Structural basis for double-stranded RNA processing by Dicer,"
Science 311, 195 (2006).

3. FORMATION OF ALS STAFF SAFETY COMMITTEE (ALSSC)
(Contact: Ken Woolfe, KDWoolfe@lbl.gov)

In the interest of promoting a safer working environment at the ALS and to maintain the confidence
of the staff and users, the Acting ALS Division Director has established a multidisciplinary safety
committee to review ALS environment, safety, and health (ES&H) procedures as concerns and
incidents warrant. Specifically, the charter of the committee is to

- Review ALS safety protocols and recommend changes to procedures and, if necessary,
organizational changes.

- Be involved in investigating incidents, recommending corrective actions to ALS
management, and monitoring follow-up.

- Disseminate information to ALS staff in a timely manner on the current status of
investigations, corrective actions, and follow-up of safety incidents.

- Anticipate potential safety issues and recommend changes; bring any unaddressed safety
concerns to the attention of ALS management.

The committee's first task is to recommend implementation plans for the corrective actions put
forward by a subcommittee of the Berkeley Lab Radiation Safety Committee, formed in response to
recent shielding control incidents. Specifically, the committee is to prioritize the recommendations
and decide which can be addressed quickly to make the ALS safer.

The current avenues for raising safety concerns remain the same: discussions with your supervisor
and in safety circles, contacting ALS ES&H personnel, contacting a beamline coordinator, and
alerting the control room. In addition, if users or staff feel that their safety concerns are not
adequately addressed through these avenues, they may approach the ALSSC. The members are
listed below:

Ken Woolfe (chair)
Dan Colomb
Susanna Jacobson
Nicholas Kelez
Michael Martin
Howard Padmore
Corie Ralston
Art Robinson
Christoph Steier
Ben Feinberg (ex-officio)

4. UEC CORNER: NOTES FROM THE USERS' EXECUTIVE COMMITTEE
by Clemens Heske
(Contact: Clemens Heske, heske@unlv.nevada.edu)

The ALS Users' Executive Committee (UEC) is a group of elected ALS users that represents the
ALS user community, both towards ALS and Berkeley Lab management, as well as towards



external persons and groups such as members of the Department of Energy (DOE), committees
reviewing the ALS, and elected officials in Washington and elsewhere.

Please welcome the newly elected members of the UEC: Alessandra Lanzara, Elke Arenholz, and
Hendrik Ohldag. The other returning members of the UEC are Tony van Buuren, Jinghua Guo,
Amanda Hudson, Simon Morton, Corie Ralston, and Ed Westbrook. I want to thank Greg
Denbeaux, who was chair of the UEC last year, for all of his efforts. I'm pleased to have the
opportunity to represent you as chair of the UEC this year. Tony van Buuren is the vice-chair this
year and will be the chair next year.

We are here to support your needs, so please contact me (heske@unlv.nevada.edu) or anyone else
on the UEC with any questions, comments, complaints, or praise. You can find the contact
information of all UEC members at http://www-als.lbl.gov/als/uec/UECcontacts.html . In view of
the two different areas of UEC activity mentioned above, we would be very happy to learn about
your thoughts on questions like parking, user housing, support on the experiment floor, staging
areas, etc. If there are things to improve, we would want to know, and if things are going well, we
would love to pass the information on to the external community.

This is going to be a busy year for the UEC. As Greg Denbeaux pointed out in the last ALSNews,
budget issues in Washington are likely to become even more important in the near future. The
Users' Associations at the light sources across the country have formed a group to work on
outreach and education to help ensure that people understand the importance of these facilities, and
Corie Ralston is representing the ALS UEC in this activity. Please contact her at cyralston@sff.net
if you have any questions or suggestions. Other activities of the UEC will include the planning of
the 2006 Users' Meeting, and we will soon post the dates so that you can mark your calendars.

Again, please don't hesitate to contact me with any questions or concerns--I look forward to a
productive and interesting year for our Advanced Light Source!

5. ARCHAEOLOGY STUDIES USING MICRODIFFRACTION AT BEAMLINE 7.3.3
(Contact: Nobumichi Tamura, NTamura@lbl.gov)

One scientific discipline that shows increasing interest in spatially resolved synchrotron diffraction
techniques is archeology. The use of x-ray microdiffraction with either white or monochromatic
beam provides structural information on minute amounts of materials contained in ancient artifacts,
which in turn give some clues as to how these artifacts were made. At Beamline 7.3.3, experiments
have been carried out to identify mineral phases in Gallo-Roman terra sigillata ceramics from the
first to third century AD. Phase distribution and grain sizes provide information about the firing
process as well as on the origin of the raw materials. Another ongoing project is the determination
of the long-lost recipe to fabricate the Chinese Purple pigment used to paint the terra-cotta army
statues of the Qin Dynasty (200 BC). Such studies will benefit greatly from the construction of the
new superbend Beamline 12.3.2 microdiffraction system. It is expected that operations will be able
to move from Beamline 7.3.3 in the spring of 2006, after which there will be a period of extensive
commissioning of the new system. The use of a superbend and new optics should allow an increase
in flux and strain sensitivity by a factor of 10 and an improvement in spatial resolution to about 100
nm.

6. TERAHERTZ SCIENCE AND TECHNOLOGY NETWORK
(Contact: Michael C. Martin, MCMartin@lbl.gov)

There has been a recent explosion of interest in using terahertz (THz) radiation to investigate
questions in chemistry, biology, physics, medicine, and materials science. Simultaneously, there has



been a rapid development of a broad array of experimental tools for working with THz radiation. In
response, a collaboratory* called the THz Science and Technology Network has been proposed.
The Network's goals are to lower barriers to experimental and theoretical research involving THz
radiation, to foster interaction and technological innovation, and to expand the THz community.

The Network will provide necessary infrastructure that is beyond the means of any individual
investigator. A key component of the Network is a set of nodes with research tools and expertise
that together span the current state of the art. These nodes will provide open access to all qualified
users. A second important component is an extensive Web site that provides thumbnail sketches of
terahertz research areas, detailed descriptions of the nodes, expert contact lists, a virtual journal, a
spectral database, calibration data, educational materials, an interactive virtual spectrometer, a buyer's
guide, how-to manuals, press releases, a jobs clearinghouse, conferences, and frequently asked
questions. Other components include education, outreach, development of health and calibration
standards, interface with industry, and international cooperation.

To find out more about the Network, please visit http://www.thznetwork.org .

*A collaboratory is "an organizational entity that spans distance, supports rich and recurring human
interaction oriented to a common research area, and provides access to data sources, artifacts and
tools required to accomplish research tasks." From the National Academy of Sciences Science of
Collaboratories 2003 report.

7. LAST CALL FOR PUBLICATIONS: DEADLINE EXTENDED TO FRIDAY, JANUARY 27
(Contact: Barbara Phillips, BEPhillips@lbl.gov)

The ALS is compiling a publications list for a Division Review coming up in March. The DOE will
be looking at publications from the last three years, so please check our online database to make
sure that all of your ALS-related publications from 2003 - 2005 are included. The deadline for
submitting publications has been extended to Friday, January 27, 2006.

To check the database and/or submit publications, go to the ALS Reporting Publications Web page
at http://www-als.lbl.gov/als/quickguide/userpubs.html and follow the instructions there. When
submitting a publication, if you don't have a certain piece of information (e.g., page number or
month published), type "n/a" in the field. The User Services Office will attempt to track it down. Be
sure you are using an up-to-date Web browser--Netscape 6 or 7 or Microsoft Internet Explorer 5.0
or greater. If you don't, you will lose data when you hit the "Back" key.

Don't forget to include all Ph.D. and Masters theses, patents, and book chapters in your publication
submissions. Theses are especially important as they are used to evaluate the educational
component of the national facilities. We very much appreciate your efforts and apologize for the
early deadline. It is imperative that we accurately report the number of ALS-related publications to
the DOE and that we include them for this review. Publications are a primary metric used by DOE
in the funding process. Remember, if it's on your CV, and all or part of the work was done at the
ALS, it should be in our database!

8. ALS-RELATED WEB NEWS AND LINKS

A Theoretical Breakthrough Inspired by Experiment
http://www.lbl.gov/Science-Articles/Archive/ALS-electron-correlations.html
Study Identifies Key Regulator of Bone Quality, Suggests Drug Target
http://pub.ucsf.edu/today/cache/news/200512137.html



Modeling Cell's Messengers
http://www.lightsources.org/cms/?pid=1001009
Structure of Viral Harpoon Protein Reveals How Viruses Enter Cells
http://www.lightsources.org/cms/?pid=1001044
Advanced Light Source To Analyze 'Stardust'
http://www.lbl.gov/today/2006/Jan/19-Thu/01-19-2006.html
Studies Reveal How New Drug May Overcome Deadly Mutation that Causes Leukemia
http://www.lightsources.org/cms/?pid=1001090

9. OPERATIONS UPDATE
(Contact: Dave Richardson, DBRichardson@lbl.gov)

For the user runs scheduled between December 19 and January 23, the beam reliability (time
delivered/time scheduled) was 97.7%. Of the scheduled beam, 93.2% was delivered to completion
without interruption. There were no significant interruptions.

Long-term and weekly operations schedules are available on the Web at http://www-
als.lbl.gov/als/schedules/index.html . Requests for special operations use of the "scrubbing" shift
should be sent to Jan Pusina (ALS-CR@lbl.gov, x4738) by 1:00 p.m. Friday. The Accelerator
Status Hotline at (510) 486-6766 (ext. 6766 from Lab phones) features a recorded message giving
up-to-date information on the operational status of the accelerator. A Web page showing the ring
status in real time can be found at http://www-als.lbl.gov/als/status/ .

========================================================
ALSNews is a monthly electronic newsletter to keep users informed about developments at the
Advanced Light Source, a national user facility located at Ernest Orlando Lawrence Berkeley
National Laboratory, University of California. The current and past issues of ALSNews are
available on the World Wide Web. Point your browser to the following URL:
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1. ULTRAFAST CORE-HOLE INDUCED DYNAMICS IN WATER
(Contact: Michael Odelius, Michael.Odelius@physto.se)

A thorough understanding of the chemical processes that are initiated when radiation interacts with
aqueous systems is essential for many diverse fields, from condensed matter physics to medicine to
environmental science. An incoming photon with enough energy to produce a core hole in a water
molecule sets off motions that can affect bonding configurations, which in turn affect subsequent
chemical-reaction pathways. However, it is a fundamental challenge for the radiation chemistry
community to unravel the early time dynamics of electronically excited states in water because their
short (femtosecond) time scales are difficult to access directly with pump - probe measurements.
Using a combination of isotope substitution experiments and molecular dynamics simulations,
researchers from Sweden, Germany, and the U.S. have shown that the ultrafast (0- to 10-fs)
dissociation dynamics of liquid water can be successfully probed with x-ray emission
spectroscopy.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/118ultrafast.html

Publication about this research: M. Odelius, H. Ogasawara, D. Nordlund, O. Fuchs, L. Weinhardt,
F. Maier, E. Umbach, C. Heske, Y. Zubavichus, M. Grunze, J.D. Denlinger, L.G.M. Pettersson, and
A. Nilsson, "Ultrafast core-hole-induced dynamics in water probed by x-ray emission
spectroscopy," Phys. Rev. Lett. 94, 227401 (2005).

2. FIRST DIRECT IMAGING OF SWOLLEN MICROGEL PARTICLES
(Contact: Tohru Araki, TAraki@lbl.gov; Harald Ade, harald_ade@ncsu.edu)

Microgels are soft-material particles consisting of cross-linked polymer networks, 100 nm to 1
micrometer in diameter, dispersed in a continuous medium such as water. A useful feature of certain
types of microgel particles is that they can swell or shrink with changes in external triggers such as
pH and temperature. Thus microgel particles can act like "nanosponges" and offer many potential
applications in medicine, environmental science, and industry. Because microgels are usually
employed in their swollen state, in situ characterization of these particles under such conditions is
desirable for understanding their behavior. However, optical microscopy is inadequate to this task,
being limited in resolution and by the very small difference in refractive index (i.e., contrast)
between the swollen particles and the continuous phase. Now, an international team of researchers



from the U.S. and U.K. have obtained the first images of swollen microgel particles directly in
aqueous solution using x-ray microscopy at the ALS, which, together with spectroscopic
determination of their chemical state, provides insight into the underlying swelling mechanism.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/119microgels.html

Publication about this experiment: S. Fujii, S.P. Armes, T. Araki, and H. Ade, "Direct imaging and
spectroscopic characterization of stimulus-responsive microgels," J. Am. Chem. Soc. 127, 16808
(2005).

3. ACTING DIRECTOR'S UPDATE: BUDGETS, SAFETY, ETC.
by Janos Kirz
(Contact: Janos Kirz, JKirz@lbl.gov)

There is much news to report. Surely the most important is the President's budget, announced
earlier this month. As a step toward doubling the budget supporting basic research in the physical
sciences, it includes an increase of over 16% in the ALS budget for the next fiscal year, starting
October 1. Furthermore it also includes $3M for the design of the User Support Building,
projecting the start of construction for the fall of 2008. This building will replace Building 10,
which has been found to be seismically unsafe, and which will be demolished. This budget is a
major improvement over what we all expected (and feared), and deserves the full support of the ALS
user community.

At the same time, there are positive developments to report regarding the Guest House as well.
Work on preparing the bond issue by which the Guest House construction will be  financed is in
high gear, with the expectation that detailed design on this building will also start in October of this
year with construction to start next year.

In preparation for implementing top-off operations during 2007, the booster will be upgraded to 1.9
GeV from its current 1.5 GeV rating. This will involve a shutdown in the fall, starting in mid-
October, and extending through the end of the year. This will replace the traditional spring
shutdown for this year.

The search committee (chaired by Paul Alivisatos) charged with making recommendations to
Berkeley Lab Director Steve Chu for the next ALS Director has delivered its report. It is my hope
and expectation that my permanent replacement will be named soon and will be ready to take over
on or about July 1.

While all this is good news, and there is much to celebrate about the remarkable science that
continues to pour out of research at the ALS, we are also facing challenges. As mentioned in
previous issues of ALSNews, during the fall there were three incidents where procedures for
dealing with radiation shielding were not appropriately followed. Fortunately no radiation escaped,
but these events called attention to shortcomings in our safety posture. The Berkeley Lab Radiation
Safety Committee suspended our authorization to deal with shielding access (except in cases of
emergency, and then only by special permission and under special scrutiny). It appointed a
subcommittee that examined the incidents in detail and drafted 35 recommendations that we are in
the process of implementing.

Last month, John Bozek, a longtime ALS beamline scientist and Deputy Leader of the Scientific
Support Group, left the ALS to begin work at the Linac Coherent Light Source. This is a wonderful
opportunity for John, and we all wish him well at Stanford. Of course his contributions to the ALS
community--both scientific and personal--are sorely missed.



4. UEC CORNER: NOTES FROM THE USERS' EXECUTIVE COMMITTEE
by Clemens Heske
(Contact: Clemens Heske, heske@unlv.nevada.edu)

Mark your calendars: the 2006 ALS Users' Meeting will be held October 9 - 11, 2006, at Berkeley
Lab. It will be organized by Elke Arenholz (EArenholz@lbl.gov) and Hendrik Ohldag
(HOhldag@stanford.edu). As in recent years, it will follow the proven format of plenary talks, hot
topics sessions, a town hall meeting, and various workshops devoted to the scientific areas at the
ALS. We are currently soliciting suggestions for workshop topics--they could include areas of
current activity at the ALS, fields that will be "hot" a few years down the road, etc. Workshops on
areas of mutual interest can also be conducted jointly with the Stanford Synchrotron Radiation
Laboratory Users' Meeting. Please send suggestions for workshop topics to Elke and Hendrik and
indicate whether you would be interested in organizing the workshop. Thank you for your help--the
ALS UEC is looking forward to a productive Users' Meeting in October!

5. FIRST-YEAR ANNIVERSARY FOR LIGHTSOURCES.ORG
(Contact: Art Robinson, ALRobinson@lbl.gov)

The only Web site to comprehensively feature news, information, and educational materials about
the world's light-source facilities, lightsources.org (http://www.lightsources.org ), celebrated the
anniversary of its launch on February 17, 2006. Sponsored by 21 of the world's major light
sources, this site serves as a clearinghouse for information on all the world's light sources, including
synchrotron radiation and free-electron laser facilities. The site is updated daily.

Other features of particular interest to users include information about and links to all major light
sources, proposal deadlines, a calendar of upcoming user meetings and scientific conferences, and
job opportunities, as well as a wealth of "useful links" to resources of all kinds.

Through the past year, lightsources.org has grown significantly in content and traffic. More than
150 press releases and over 600 synchrotron-related press items have been listed on the Web site
and distributed to subscribers--via email and RSS (a Web-based news-feed format). Web traffic is
continually increasing and is now averaging over 100,000 page views per month.

The site maintains an archive of press coverage--by member facility, topic, and date. To see the top
synchrotron light-source news from 2005, based on press coverage, please visit
http://www.lightsources.org/topnews/ .

A newsflash service offers immediate updates via email as soon as news relevant to light sources is
released to the public. To subscribe to the lightsources.org News Flash email list, please visit
http://www.lightsources.org/subscribe/ .

6. ALS-RELATED WEB NEWS AND LINKS

Experiments debunk 'pseudogap' role in superconductivity
http://news-service.stanford.edu/news/2006/february1/pseudogap-020106.html

Bertozzi is new director of Molecular Foundry
http://www.lbl.gov/today/2006/Feb/01-Wed/bertozzi-jump.html



President's speech cites competitiveness, energy
http://www.lbl.gov/today/2006/Feb/02-Thu/02-02-2006.html

Energy Department requests $4.1 billion investment as part of the American Competitiveness
Initiative
http://www.doe.gov/news/3148.htm

Groovy protein essential for promoting cancer development
http://www.lightsources.org/cms/?pid=1001137

Scientists begin intense study of Stardust particles
http://planetary.org/news/2006/0131_Scientists_Begin_Intense_Study_of.html

Department of Energy requests $23.6 billion for FY 2007
http://www.energy.gov/news/3150.htm

High resolution 'snapshots' detail dynamics of a cocaine antibody
http://www.lightsources.org/cms/?pid=1001151

ALS beamlines analyze Stardust comet samples
http://www.lbl.gov/today/2006/Feb/13-Mon/02-13-2006.html

Carbon nanotubes store hydrogen in step toward hydrogen vehicles
http://www.physorg.com/news10940.html

Special care taken to repair water leak near Advanced Light Source
http://www.lbl.gov/today/2006/Feb/17-Fri/leak-jump.html

7. OPERATIONS UPDATE
(Contact: Dave Richardson, DBRichardson@lbl.gov)

For the user runs scheduled between January 24 and February 18, the beam reliability (time
delivered/time scheduled) was 98.7%. Of the scheduled beam, 95.5% was delivered to completion
without interruption. There were no significant interruptions.

Long-term and weekly operations schedules are available on the Web at http://www-
als.lbl.gov/als/schedules/index.html . Requests for special operations use of the "scrubbing" shift
should be sent to Jan Pusina (ALS-CR@lbl.gov, x4738) by 1:00 p.m. Friday. The Accelerator
Status Hotline at (510) 486-6766 (ext. 6766 from Lab phones) features a recorded message giving
up-to-date information on the operational status of the accelerator. A Web page showing the ring
status in real time can be found at http://www-als.lbl.gov/als/status/ .

========================================================

ALSNews is a monthly electronic newsletter to keep users informed about developments at the
Advanced Light Source, a national user facility located at Ernest Orlando Lawrence Berkeley
National Laboratory, University of California. The current and past issues of ALSNews are
available on the World Wide Web. Point your browser to the following URL:

http://www-als.lbl.gov/als/als_news/
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1. ALS COLLOQUIUM: BIRGENEAU ON LIQUID CRYSTAL GELS

On March 2, the ALS was extremely pleased and honored that Robert Birgeneau, Chancellor of the
University of California, Berkeley, took time out from his busy schedule to present the first ALS
Colloquium of the year on "Liquid Crystal Gels: A New and Novel State of Matter." Chancellor
Birgeneau's research involves the use of neutron and x-ray scattering techniques to probe the phase
and phase-transition behavior of novel states of matter such as one- and two-dimensional quantum
magnets, liquid crystals, physisorbed and chemisorbed surface monolayers, graphite intercalates,
highly disordered magnets, and lamellar CuO2 superconductors. In this colloquium, Birgeneau
discussed how thermodynamic and synchrotron studies of liquid crystal gels can elucidate the
fundamental physics of this and other exotic states of matter.

Before coming to Berkeley, Birgeneau served four years as president of the University of Toronto.
He was also Dean of the School of Science at the Massachusetts Institute of Technology and a
Member of Technical Staff at Bell Laboratories from 1968 to 1975. He is a foreign associate of the
National Academy of Sciences, has received many awards for teaching and research, and is one of
the most cited physicists in the world for his work on the fundamental properties of materials. No
stranger to the ALS, he chaired a Department of Energy review committee whose "Birgeneau/Shen
Report" was very critical of the ALS, but which resulted in beneficial changes that have ultimately
led to the emrgence of the ALS as a model of how a synchrotron facilty should be run.

2. DNA-BINDING MECHANISM IN PROKARYOTIC PARTITION COMPLEX
FORMATION
(Contact: Maria Schumacher, maschuma@mdanderson.org)

The faithful inheritance of genetic information, essential for all organisms, requires accurate
movement and positioning of replicated DNA to daughter cells during cell division. In cells without
distinct nuclei (prokaryotes), this process, called partition or segregation, is mediated by par
systems. The prototype system of prokaryotic partition is the Escherichia coli P1 plasmid par
system, which consists of a centromere site (parS) on the plasmid DNA and two proteins, ParA and
ParB. The initial formation of the so-called partition complex between ParB and the centromere is a
critical step in partition. To understand the DNA-binding mechanism utilized by ParB, Schumacher



and Funnell determined crystal structures of the C-terminal region of ParB, known as ParB(142-
333), bound to centromere sites.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/121dna.html

Publication about this research: M.A. Schumacher and B.E. Funnell, "Structures of ParB bound to
DNA reveal mechanism of partition complex formation," Nature 438, 516 (2005).

3. TUNING OF THE METAL-INSULATOR TRANSITION VIA ALKALI ADSORPTION
(Contact: Kai Rossnagel, rossnagel@physik.uni-kiel.de)

Turning a material from an insulator to a metal, or vice versa, by light irradiation, exposure to
electric or magnetic fields, or applying small changes in temperature, pressure, or doping--such
intriguing control of a material's electronic properties is possible by exploiting strongly interacting
or "correlated" electrons. Now a team of researchers from the University of Kiel in Germany and
the ALS has found a novel, surprising way to continuously transform a layered metallic transition-
metal compound, TaS2, into an insulator. Using angle-resolved photoemission spectroscopy
(ARPES), they have demonstrated that adsorption of alkali atoms onto this material's surface
gradually makes it more insulating, although in general, alkali adsorption should lead to more
metallic behavior, as alkali atoms easily give away their loosely bound outermost electron.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/122transition.html

Publication about this research: K. Rossnagel, H. Koh, E. Rotenberg, N.V. Smith, and L. Kipp,
"Continuous tuning of electronic correlations by alkali adsorption on layered 1T-TaS2," Phys. Rev.
Lett. 95, 126403 (2005).

4. LONG-RANGE VALIDITY OF THRESHOLD LAWS IN INNER-SHELL
PHOTODETACHMENT
(Contact: Rene Bilodeau, RCBilodeau@lbl.gov)

A threshold law describes the dependence of a reaction yield near a reaction threshold. It is also a
signature of the physical forces involved in the reaction, so the agreement of an observed threshold
behavior with a threshold law or a departure from it can be a sensitive probe into how well the
reaction physics is understood. A collaboration from Western Michigan University, the ALS, and
Denison University has now shown that the threshold laws for inner-shell photodetachment of
negative ions are not only obeyed but can extend over a much wider energy range than theory had
predicted.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/124threshold.html

Publications about this research: R.C. Bilodeau, J.D. Bozek, N.D. Gibson, C.W. Walter, G.D.
Ackerman, I. Dumitriu, and N. Berrah, "Inner-shell photodetachment thresholds: Unexpected long-
range validity of the Wigner law," Phys. Rev. Lett. 95, 083001 (2005); R.C. Bilodeau, N.D.
Gibson, J.D. Bozek, C.W. Walter, G.D. Ackerman, P. Andersson, J.G. Heredia, M. Perri, and N.
Berrah, "High-charge-state formation following inner-shell photodetachment from S-," Phys. Rev.
A 72, 050701(R) (2005); R.C. Bilodeau, J.D. Bozek, G.D. Ackerman, A. Aguilar, and N. Berrah,
"Photodetachment of He- near the 1s threshold: Absolute cross-section measurements and
postcollision interactions," Phys. Rev. A 73, 034701 (2006).



5. BERKELEY LAB DIVISION REVIEW OF ALS HELD THIS MONTH
(Contact: Neville Smith, NVSmith@lbl.gov)

On March 8 - 9, the ALS underwent a Berkeley Lab division review conducted by a panel of
experts from industry, academia, and other national laboratories. Such periodic reviews of scientific
programs, management, and strategic direction are required of all Berkeley Lab divisions, and this
was the fourth such review of the ALS since it became a stand-alone laboratory division in 1997.
John Hemminger (Univ. of California, Irvine) chaired the review committee. Other committee
members were Juan-Carlos Campuzano (Univ. of Illinois), Hans Coufal (IBM-Almaden Research
Center), Gabrielle Long (Argonne National Laboratory), Peter Moore (Yale Univ.), and James
Murphy (Brookhaven National Laboratory).

Berkeley Lab Director Steve Chu and Deputy Director Graham Fleming welcomed the committee
members in a closed session at the start of the first day. Acting ALS Director Janos Kirz then
began with an overview of division developments, including positive budget news and progress
toward finding a new director. ALS Deputy Director Ben Feinberg then briefed the panel on recent
safety issues and on the division's proactive response. David Robin (Division Deputy for
Operations and Accelerator Development) followed with an update on the transition to top-off mode
and other facility upgrades. ALS Scientific Director Neville Smith gave an overview of exciting
scientific developments, followed by more detailed scientific highlights presented by Craig Taatjes
(Sandia National Laboratories) on flame chemistry and Z.X. Shen (Stanford Univ.) on strongly
correlated materials. Steve Kevan (Univ. of Oregon) and Eli Rotenberg (Scientific Support Group)
addressed strategic plans for Sector 7--coherent scattering/microscopy (COSMIC) and
nanoARPES (MAESTRO), respectively. David Attwood reported on activities at the Center for X-
Ray Optics, and Paul Adams reported on macromolecular crystallography programs. The agenda
also included ample time for one-on-one discussions with user representatives, poster presentations
on the experiment floor, and question-and-answer sessions with ALS management.

6. UEC CORNER: NOTES FROM THE USERS' EXECUTIVE COMMITTEE
by Clemens Heske
(Contact: Clemens Heske, heske@unlv.nevada.edu)

Dear ALS users: The past few weeks have been busy for the UEC--among other things, we have
met with the ALS management and the ALS Division Review Committee, worked on the procedure
for unscheduled shutdowns, helped to optimize the upcoming beam-time schedule, prepared
activities to educate public figures about the importance of the research conducted at the ALS and
other synchrotron and neutron sources, prepared a revised version of the ALS User Association
Charter, and continued with the preparation of the ALS Users' Meeting in October. For all these
activities, it is important to have as much input from ALS users as possible. Please, let any member
of the UEC know of concerns, issues, or joyous occasions that are associated with your activities at
the ALS.

As a reminder: the 2006 ALS Users' Meeting will be held October 9 - 11, 2006, at Berkeley Lab.
We are currently soliciting suggestions for workshop topics--they could include areas of current
activity at the ALS, fields that will be "hot" a few years down the road, etc. Workshops on areas of
mutual interest can also be conducted jointly with the Stanford Synchrotron Radiation Laboratory's
Users' Meeting. Please send suggestions for workshop topics to Elke Arenholz
(EArenholz@lbl.gov) and Hendrik Ohldag (HOhldag@stanford.edu) and indicate whether you
would be interested in organizing the workshop. Thank you for your help--the ALS UEC is
looking forward to a productive Users' Meeting in October!



7. OFFICE SPACE AT A PREMIUM DURING REPLACEMENT OF BLDG. 10
(Contact: Steve Rossi, SLRossi@lbl.gov)

Last month Acting ALS Director Janos Kirz shared the exciting news that we have received funding
to begin planning for the demolition of Building 10 in anticipation of the subsequent construction
of a new User Support Building. We are now dealing with the realities associated with this exciting
news and are making plans to relocate the occupants and functions of Building 10 to other areas for
the duration of the project.

Owing to the already tight space constraints around the ALS complex, space will become ever more
valuable, and we will have less space available to assign to guests and students. We ask for your
patience and understanding in regards to the availability of office space until the completion of the
User Support Building.

8. ALS-RELATED WEB NEWS AND LINKS

Physicist's algorithm simplifies biological imaging--and also solves Sudoku puzzles
http://www.lightsources.org/cms/?pid=1001202

The mystery of the iron in winter: Why North Pacific phytoplankton grow in the dark
http://www.lbl.gov/Publications/Currents/archive/index.html#head1

Carnegie scientists fine-tuning methods for Stardust analysis
http://www.carnegieinstitution.org/news_releases/0603_21/PRAbSciConStardust.html

Berkeley Lab dedicates the Molecular Foundry
http://www.lbl.gov/today/2006/Mar/27-Mon/foundry.html

9. OPERATIONS UPDATE
(Contact: Dave Richardson, DBRichardson@lbl.gov)

For the user runs scheduled between February 22 and March 27 (including two-bunch mode
March 14 - 27), the beam reliability (time delivered/time scheduled) was 95.2%. Of the scheduled
beam, 90.3% was delivered to completion without interruption. A Lab-wide power outage on
February 28 and a low-conductivity-water interruption that followed were responsible for most of
the lost beam time.

Long-term and weekly operations schedules are available on the Web at http://www-
als.lbl.gov/als/schedules/index.html . Requests for special operations use of the "scrubbing" shift
should be sent to Jan Pusina (ALS-CR@lbl.gov, x4738) by 1:00 p.m. Friday. The Accelerator
Status Hotline at (510) 486-6766 (ext. 6766 from Lab phones) features a recorded message giving
up-to-date information on the operational status of the accelerator. A Web page showing the ring
status in real time can be found at http://www-als.lbl.gov/als/status/ .

========================================================

ALSNews is a monthly electronic newsletter to keep users informed about developments at the
Advanced Light Source, a national user facility located at Ernest Orlando Lawrence Berkeley
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1. PSEUDOGAPS, POLARONS, AND THE MYSTERY OF HIGH-Tc
SUPERCONDUCTIVITY
(Contact: Norman Mannella, NMannella@lbl.gov)

Working at the ALS, a multi-institutional collaboration led by researchers from the ALS and
Stanford University has identified a pseudogap phase with a nodal-antinodal dichotomy in
ferromagnetic manganese oxide materials (manganites). Even though ferromagnetism and
superconductivity do not exist together, the pseudogap state found in these manganites is
remarkably similar to that found in high-temperature superconducting copper oxide materials
(cuprates). This discovery casts new doubts on any direct link between the pseudogap phase and
high-temperature superconductivity and adds fire to the debate over one of the great scientific
mysteries of our time: What causes high-temperature superconductivity?

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/123pseudogap.html

Publication about this research: N. Mannella, W. Yang, X.J. Zhou, H. Zheng, J.F. Mitchell, J.
Zaanen, T.P. Devereaux, N. Nagasosa, Z. Hussain, and Z.-X. Shen, "Nodal quasiparticles in
pseudo-gapped colossal magnetoresistive manganites," Nature 438, 474 (2005).

2. HIGHEST-RESOLUTION RIBOSOME STRUCTURE
(Contact: Jamie H. Doudna Cate, JCate@lbl.gov)

The last step in converting the genetic information stored in DNA into the major functional parts of
cells is protein biosynthesis. Protein synthesis occurs on the ribosome, a cellular factory found in
all forms of life. In contrast to most cellular machines, the ribosome contains a functional core of
RNA that is enhanced by ribosomal proteins and accessory factors. Two structures of the intact
ribosome from the common bacterium Escherichia coli, determined by a Berkeley-Berlin
collaboration to a resolution of 3.5 angstroms, the highest yet achieved, provide many new insights
into how the ribosome factory works.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/125ribosome.html



Publication about this research: B.S. Schuwirth, M.A. Borovinskaya, C.W. Hau, W. Zhang, A.
Vila-Sanjurjo, J.M. Holton, and J.H.D. Cate, "Structures of the bacterial ribosome at 3.5 angstrom
resolution," Science 310, 827 (2005).

3. ALSSC PROGRESS ON SAFETY RECOMMENDATIONS
(Contact: Ken Woolfe, KDWoolfe@lbl.gov)

As previously reported, a subcommittee of Berkeley Lab's Radiation Safety Committee made a
series of recommendations designed to help guide the ALS toward a more robust infrastructure for
assuring safe operation (http://www-als.lbl.gov/als/als_news/news_archive/vol.261_012506.html ).
In response, the ALS Staff Safety Committee (ALSSC) has formed its own subcommittees to
address various issues from the report. While the ALSSC has made substantial progress on the
more technical items, ALS management has been looking at the overall organizational issues. Once
these issues are settled, ALS management will report to the Lab's Radiation Safety Committee with
the specific plans and, after receiving feedback, hold a town meeting for the ALS community. Thank
you for your patience as we work to improve the ALS safety infrastructure.

4. PAT ODDONE JOINS ALS MANAGEMENT TEAM

We are extremely pleased to announce that Patricia Oddone, who has served as chief of staff to
three Berkeley Lab directors, will be joining the ALS management team beginning this month. At
the ALS, Pat will take on the role of special assistant for strategic planning, focusing in particular on
future light-source development. Pat brings many years of experience working at the highest levels
of academic, laboratory, and government administration, displaying a special talent for bringing
together stakeholders from various groups on new projects.

Before coming to Berkeley Lab, Pat worked for 10 years in the University of California (UC)
President's Office. She was hired by the Lab in 1983 to work for then-Lab Director David Shirley,
a veteran synchrotron user whose vision for a third-generation light source in Berkeley--the ALS--
was just then taking shape. Pat continued in the Director's Office until August 2005, when she
departed for the Environmental Energy Technologies Division to work on special projects. This
work included an analysis for the Department of Energy (DOE) of its science and technology
research and development portfolio to assist in addressing urgent energy challenges. The resulting
report will be presented to Secretary of Energy Samuel Bodman on June 5.

Pat will next turn her considerable energy toward the many dimensions of maintaining the vibrancy
of the ALS. "In some ways," she says, "I feel as if I have come home, returning to Dave Shirley's
'favorite part of the Lab.' I hope I can make a contribution to the continuing success of this unique
and special facilty."

5. LATEST SCORES FOR GENERAL-USER PROPOSALS POSTED
(Contact: Gary Krebs, GFKrebs@lbl.gov)

User proposals for the general sciences submitted on January 4, 2006, have been reviewed by the
Proposal Study Panel (http://www-als.lbl.gov/als/ourorg/proposal_panel.html ) and scored on a
scale of one (highest) to five. Beam time for the running period from July 2006 through January
2007 has been allocated based on each proposal's ranking in relation to all other proposals for a
given beamline. In cases where proposal requests for a specific beamline exceeded available beam
time, a cutoff score was assigned after which no beam time was allocated. The number of proposals
for the cycle was 356, up from 302 in the previous period. The number of eight-hour shift requests



for the upcoming cycle was 6055. A total of 2435 shifts, equal to about 40% of the total time
requested in the proposals, was allocated. For more detailed results, including beam-time score
distributions and cut-off scores, go to the proposal scores Web page at http://www-
als.lbl.gov/als/quickguide/pspscores.html . The schedule for the upcoming running period has also
been posted at http://www-als.lbl.gov/als/schedules/next_ltsch.html . Please remember that the
upcoming cycle has been extended from December 2006 to the end of January 2007 to
accommodate the long shutdown from mid-October through the end of 2006.

6. APPLY NOW FOR BERKELEY-STANFORD SYNCHROTRON SUMMER SCHOOL
(Contacts: David Attwood, attwood@eecs.berkeley.edu; Anders Nilsson,
nilsson@ssrl.slac.stanford.edu)

Applications are now being accepted for the 2006 Berkeley-Stanford Synchrotron Summer School.
The school, which will run June 26 - 30, will feature basic lectures on the synchrotron radiation
process, requisite technologies, and a broad range of scientific applications. Visits to both the
Stanford Synchrotron Radiation Laboratory (SSRL) and the ALS will be included, with
opportunities to interact with the professional staff and graduate students at both facilities. The
summer school will be limited to approximately 40 graduate students, with a preference for those
pursuing doctoral research in the physical sciences in which synchrotron radiation is expected to
play a significant role. The school is jointly sponsored by UC Berkeley, Stanford University,
Lawrence Berkeley National Laboratory, and SSRL. Lectures will be presented by professors and
scientists from these four organizations and their user communities. The summer school will be
housed on the UC Berkeley campus. Co-chairs of the summer school are David Attwood and
Anders Nilsson. Details about the summer school, planned lectures, housing, costs, and how to
apply are now posted on the school's Web site (http://www.unex.berkeley.edu/eng/synchrotron/ ).
Early decisions will be made beginning May 10, 2006. Final decisions will be made by June 1.

7. 2006 ALS USERS' MEETING SCEDULED FOR OCTOBER 9 - 11

Save the date! The 2006 ALS Users' Meeting will be held Monday through Wednesday, October 9
- 11, 2006, at Berkeley Lab. We are soliciting suggestions for workshop topics--they could include
areas of current activity at the ALS, fields that will be "hot" a few years down the road, etc.
Workshops on areas of mutual interest can also be conducted jointly with the SSRL Users'
Meeting. Please send suggestions for workshop topics by Monday, May 8, to Elke Arenholz
(EArenholz@lbl.gov) and/or Hendrik Ohldag (HOhldag@lbl.gov) and indicate whether you would
be interested in organizing the workshop.

8. ALS-RELATED WEB NEWS AND LINKS

Berkeley Lab dedicates the Molecular Foundry
http://www.lbl.gov/Science-Articles/Archive/MSD-Foundry-dedication.html

Probing organic transistors with infrared beams
http://www.lbl.gov/Science-Articles/Archive/sabl/2006/Mar/03-spectromicroscopy.html

Orbach to Labs: 'I hold myself and each of you responsible for safety...'
http://www.lbl.gov/today/2006/Apr/10-Mon/orbach-jump.html

Unexpected genome repair functions found
http://www.lbl.gov/today/2006/Apr/10-Mon/04-10-2006.html



Revealing the secrets of WRN: The unique protein responsible for Werner's Syndrome aids
research in cancer and aging
http://www.lbl.gov/Science-Articles/Archive/LSD-WRN-secrets.html

9. OPERATIONS UPDATE
(Contact: Dave Richardson, DBRichardson@lbl.gov)

The beam reliability and completion statistics for the user runs scheduled between March 28 and
April 24 were unavailable as of the publication deadline, but will be posted online as soon as they
become available. Please check the ALSNews Web page at http://www-
als.lbl.gov/als/als_news/news_archive/vol.255_072705.html for the latest information.

Long-term and weekly operations schedules are available on the Web at http://www-
als.lbl.gov/als/schedules/index.html . Requests for special operations use of the "scrubbing" shift
should be sent to Jan Pusina (ALS-CR@lbl.gov, x4738) by 1:00 p.m. Friday. The Accelerator
Status Hotline at (510) 486-6766 (ext. 6766 from Lab phones) features a recorded message giving
up-to-date information on the operational status of the accelerator. A Web page showing the ring
status in real time can be found at http://www-als.lbl.gov/als/status/ .
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1. STRUCTURE OF THE KINASE DOMAIN OF CaMKII AND MODELING THE
HOLOENZYME
(Contact: Oren Rosenberg, oren.rosenberg@yale.edu)

The rate and intensity of calcium (Ca^[2+]) currents that oscillate through the plasma membrane
around a cell affect such diverse phenomena as fertilization, the cardiac rhythm, and even the
formation of memories. How does the cell sense these digital oscillations and transduce them into a
cellular signal, such as changes in phosphorylation (addition of a phosphate group to a protein) or
gene transcription? A group from the University of California, Berkeley, the Yale University School
of Medicine, and Berkeley Lab has combined protein crystallography and small-angle x-ray
scattering to give a first glimpse into what this conversion may look like as well as the structural
consequences of the conversion.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/126holoenzyme.html

Publication about this research: O.S. Rosenberg, S. Deindl, R.-J. Sung, A.C. Nairn, and J. Kuriyan,
"Structure of the autoinhibited kinase domain of CaMKII and SAXS analysis of the holoenzyme,"
Cell 123, 849 (2005).

2. WHEN DNA NEEDS TO STAND UP AND BE COUNTED
(Contact: Dmitri Petrovykh, dmitri.petrovykh@nrl.navy.mil)

DNA microarrays are small metal, glass, or silicon chips covered with patterns of short single-
stranded DNA (ssDNA). These "DNA chips" are revolutionizing biotechnology, allowing scientists
to identify and count many DNA sequences simultaneously. They are the enabling technology for
genomic-based medicine and are a critical component of advanced diagnostic systems for medical
and homeland security applications. Like digital chips, DNA chips are parallel, accurate, fast, and
small. These advantages, however, can only be realized if the fragile biomolecules survive the
attachment process intact. Furthermore, biomolecules must be properly oriented to perform their
biological function. In other words, the DNA literally must stand up to be counted. Understanding
both the attachment and orientation of DNA on gold surfaces was the goal of recent experiments
performed at ALS Beamline 8.0.1 by an international collaboration of scientists.



Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/128dna.html

Publication about this research: D.Y. Petrovykh, V. Perez-Dieste, A. Opdahl, H. Kimura-Suda, J.M.
Sullivan, M.J. Tarlov, F. J. Himpsel, and L.J. Whitman, "Nucleobase orientation and ordering in
films of single-stranded DNA on gold," J. Am. Chem. Soc. 128, 2 (2006).

3. DOE DEPUTY SECRETARY CLAY SELL TOURS ALS

Clay Sell, the No. 2 executive at the U.S. Department of Energy (DOE) and deputy to Secretary
Samuel Bodman, toured the ALS during a visit to Berkeley Lab on May 18. As Deputy Secretary
of Energy, Sell serves as the Department's Chief Operating Officer and assists the Secretary with
policy and programmatic oversight of the 100,000 employee, $23 billion agency. Led by Berkeley
Lab Director Steve Chu and Acting ALS Director Janos Kirz, the tour of the ALS stopped by
Sector 5 to hear from Paul Adams about the protein crystallography work being done there. A walk
over the accelerator and under the dome provided Sell with an impressive overview of the facility.
The group also visited Bldg. 10, adjacent to the ALS, where ALS Deputy Director Ben Feinberg
discussed the need for a new User Support Building on the site. In addition to touring the ALS, the
Deputy Secretary visited the newly dedicated Molecular Foundry and was briefed on a variety of
Berkeley Lab initiatives such as the Supernova Acceleration Probe, the Helios energy project, and
the Bevatron demolition. On this, his first visit to Berkeley Lab, Sell expressed his admiration for
the people, the science, and the facilities he observed on tours and briefings.

4. CALL FOR GENERAL SCIENCES PROPOSALS: DUE JULY 5, 2006
(Contact: alsproposals@lbl.gov)

The User Services Office is accepting general-user proposals from scientists who wish to conduct
research in the general sciences at the ALS during the running period from February through June
2007. The deadline for submissions is Wednesday, July 5, 2006. (This deadline does not apply to
protein crystallography proposals, which have a separate process and schedule.) To submit a new
proposal, go to the online form, "ALS General User Proposal and Request for Beamtime" at
http://alsusweb.lbl.gov/4DCGI/WEB_GetForm/Page1P.shtml/Initialize .

If you have an existing proposal for which you would like to receive beam time during the February
through June 2007 cycle, you must submit a Proposal Renewal Form. Scientists with existing
proposals that are eligible for renewal have been sent instructions on how to request a login and
password to access their proposal information and forms. Proposals can be renewed for up to three
six-month cycles following their initial submission. After a total of four cycles, a new proposal
must be submitted.

The numeric rating for each proposal will be communicated to the user along with any comments
from the Proposal Study Panel. The cutoff rating for each beamline in the previous proposal cycle
is published on the Web (see link below). The following resources are available for further
information:

  ALS User Services Administrator
    alsuser@lbl.gov

  General-user proposal process
    http://www-als.lbl.gov/als/quickguide/independinvest.html



  ALS online forms
    http://alsusweb.lbl.gov/

  Beamline information
    http://www-als.lbl.gov/als/als_users_bl/bl_table.html

  Proposal scores for July 2006 - January 2007
    http://www-als.lbl.gov/als/quickguide/pspscores.html

5. 2006 ALS USERS' MEETING UPDATE: WORKSHOPS ANNOUNCED
(Contacts: Elke Arenholz, EArenholz@lbl.gov; Hendrik Ohldag, HOhldag@lbl.gov)

A record number of 15 workshops are currently being scheduled in conjunction with this year's
ALS Users' Meeting, to be held at Berkeley Lab October 9 - 11. Several of the workshops are being
conducted jointly with the Stanford Synchrotron Radiation Laboratory (SSRL) Users' Meeting,
which will be held immediately following the ALS meeting. The current workshop topics and their
organizers are listed below. Detailed workshop descriptions, along with general meeting
information, abstract submission deadlines, and registration procedures will be announced when
they become available. Elke Arenholz and Hendrik Ohldag are the overall program committee co-
chairs.

Advanced Magnetic Spectroscopy*
Elke Arenholz and Hendrik Ohldag

Advanced Techniques in Angle-Resolved Photoemission
Zahid Hussain and Eli Rotenberg

Basic and Advanced Scanning Transmission X-Ray Microscope Measurements
Tolek Tyliszczak

Challenges and Opportunities with Momentum-Resolved Inelastic Scattering*
Zahid Hasan, Zahid Hussain, and Z.-X. Shen

Doing Research at Synchrotrons: An Introduction#
John Bargar and Andrew Doran

Electron Dynamics in Spin Systems**
Yves Acremann, Peter Fischer, and Andreas Scholl

Multicolor Scientific Opportunities at CIRCE and the ALS
Michael C. Martin and Kevin Wilson

New Tools for Automated Crystal Mounting and Data Analysis#
Paul Adams, Aina Cohen, Nicholas Sauter, Michael Soltis, and Christine Trame

Nonlinear Phenomena in Atoms, Molecules, and Clusters Studied with FELs*
Ali Belkacem and Ernie Glover

Prospects for Studies of Exotic, Transient, and Ultradilute Gas-Phase Targets
Nora Berrah and Erwin Poliakoff



Soft X-Ray Resonant Scattering and Reflectivity*
Harald Ade, Jeff Kortright, and Jan Luning

Structure from Coherent Scattering: Dynamics and Static Imaging
Chris Jacobsen and Steve Kevan

Theoretical Perspectives of Resonant Inelastic Soft X-Ray Scattering
Jinghua Guo

Tomography with Soft and Hard X Rays at the ALS
Alastair MacDowell and Gerry McDermott

Ultrafast Dynamics on Surfaces and in Liquids Studied by Soft X Rays**
Anders Nilsson and Aaron Lindenberg

 *Joint ALS/SSRL, held at ALS
**Joint ALS/SSRL, held at SSRL
 #Joint ALS/SSRL, held at both locations

6. ALS DOCTORAL FELLOWSHIPS IN RESIDENCE
(Contact: Adriana Reza, AReza@lbl.gov)

There's still time to send in applications for ALS Doctoral Fellowships in Residence for the 2006 -
2007 academic year. The fellowships enable students who have passed their Ph.D. qualifying or
comprehensive verbal and written exams (generally third-year students) to acquire hands-on
scientific training and develop professional maturity for independent research. Applicants must be
full-time, currently enrolled students in a Ph.D. program in the physical or biological sciences,
pursuing thesis research based on the use of synchrotron radiation. The fellowships are offered as
one-year appointments with the possibility of renewal. Successful applicants will be compensated
with a $16,000 annual stipend. Additionally, fellows will be matched with an on-site mentor
(generally a beamline scientist) and have access to ALS resources, including beam time. Fellows are
expected to present their results at a meeting or as a seminar at the end of the fellowship year.
Applications are due by June 9, 2006. For more information, go to the ALS Fellowships Web page
at http://www-als.lbl.gov/als/fellowships/index.html . Individuals from underrepresented groups are
encouraged to apply.

7. SHIPPING AND RECEIVING PROCEDURES AT THE ALS
(Contact: Jerry Kekos, JMKekos@lbl.gov)

All ALS staff and users must follow certain procedures for packing, labeling, and sending
shipments to or from the ALS. These shipping procedures are required for

    * all materials and equipment brought to the lab for experiments;
    * items that are being returned for repairs or refunds to manufacturers or vendors; and
    * any item borrowed from, or being lent to, another institution.

To help clarify the process, the ALS shipping and receiving Web page at http://www-
als.lbl.gov/als/quickguide/shipping.html has been revised. Information has been added about what
documentation you need to secure and when. It is imperative that we monitor, track, and record the
movement of all DOE property at all times. Please take a moment to read the contents of the revised
Web page. If you have any questions, please contact Gary Giangrasso at 510-486-4494.



8. ALS-RELATED WEB NEWS AND LINKS

Chemist discovers secret behind nature's medicines
http://web.mit.edu/newsoffice/2006/drennan-chemistry.html

New study reveals structure of E. coli multidrug transporter protein
http://www.scripps.edu/news/press/050406.html

Putting more protein structures in the research pipeline
http://www.hhmi.org/news/eisenberg20060510.html

9. OPERATIONS UPDATE
(Contact: Dave Richardson, DBRichardson@lbl.gov)

For the user runs scheduled between April 25 and May 28, the beam reliability (time delivered/time
scheduled) was 97.5%. Of the scheduled beam, 90.8% was delivered to completion without
interruption. There were no significant interruptions.

Long-term and weekly operations schedules are available on the Web at http://www-
als.lbl.gov/als/schedules/index.html . Requests for special operations use of the "scrubbing" shift
should be sent to Jan Pusina (ALS-CR@lbl.gov, x4738) by 1:00 p.m. Friday. The Accelerator
Status Hotline at (510) 486-6766 (ext. 6766 from Lab phones) features a recorded message giving
up-to-date information on the operational status of the accelerator. A Web page showing the ring
status in real time can be found at http://www-als.lbl.gov/als/status/ .
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1. HYDROGEN STORAGE IN CARBON NANOTUBES THROUGH FORMATION OF C-H
BONDS
(Contact: Anton Nikitin, anikitin@stanford.edu)

Two of the major challenges for humanity in the next 20 years are the shrinking availability of
fossil fuels and the global warming and potential climate changes that result from their ever-
increasing use. One possible solution to these problems is to use an energy carrier such as
hydrogen, and ways to produce and store hydrogen in electric power plants and vehicles is a major
research focus for materials scientists and chemists. To realize hydrogen-powered transport, for
example, it is necessary to find ways to store hydrogen onboard vehicles efficiently and safely.
Nanotechnology in the form of single-walled carbon nanotubes provides a candidate storage
medium. A U.S., German, and Swedish collaboration led by researchers from the Stanford
Synchrotron Radiation Laboratory (SSRL) used ALS Beamline 11.0.2 and SSRL Beamline 5-1 to
investigate the chemical interaction of hydrogen with single-walled carbon nanotubes (SWCNs).
Their findings demonstrate substantial hydrogen storage is both feasible and reversible.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/129nanotube.html

Publication about this research: A. Nikitin, H. Ogasawara, D. Mann, R. Denecke, Z. Zhang, H. Dai,
K. Cho, and A. Nilsson, "Hydrogenation of single-walled carbon nanotubes," Phys. Rev. Lett. 95,
225507 (2005).

2. HIGH-ORDER MEMBRANE COMPLEXES FROM ACTIVATED G-PROTEIN
SUBUNITS
(Contact: John Tesmer, tesmerjj@umich.edu)

Many physiological processes initiated in response to external (extracellular) signals such as
hormones, neurotransmitters, or light are regulated by a complex dance involving GTP-binding (G)
proteins: G-protein-coupled receptors (GPCRs), proteins integral to the cell membrane, sense the
signal and activate G proteins in the cellular cytoplasm, but enzymes such as G-protein-coupled
receptor kinase 2 (GRK2) inhibit the activity of the G proteins. A joint University of Michigan -
University of Illinois, Chicago, team has determined the first structure of a particular G-protein-
GRK2 complex. The structure in combination with previous structures of related G-protein



complexes shows how Nature has evolved the G-protein structure to not only propagate activation
signals but at the same time also directly respond to regulatory proteins that control the duration of
the signal.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/130gprotein.html

Publication about this research: V.M. Tesmer, T. Kawano, A. Shankaranarayanan, T, Kozasa, and
J.J.G. Tesmer, "Snapshot of activated G proteins at the membrane: The G-alpha[q]-GRK2-G-beta-
gamma complex, " Science 310, 1686 (2005).

3. FUTURE PHOTON SOURCES ON THIS MONTH'S SAC AGENDA
(Contact: Neville Smith, NVSmith@lbl.gov)

The ALS Scientific Advisory Committee (SAC) convened at Berkeley Lab June 15 - 16 to comment
and advise ALS management on a number of topics, ranging from progress on several new
beamlines to ideas for a new photon source. Berkeley Lab Deputy Director Graham Fleming was
on hand to welcome the committee and provide a Labwide perspective. Acting ALS Director Janos
Kirz addressed the challenges of the past year, primarily regarding safety issues. He reported that
there has been substantial progress toward implementing the recommendations made by the Lab's
Radiation Safety Committee in the wake of a series of shielding incidents last fall. He also brought
the SAC up to date on various initiatives, including top-off operation and funding for a user guest
house. ALS Scientific Director Neville Smith described changes to the user proposal review
process, and Jinghua Guo of the Scientific Support Group (SSG) gave a talk on resonant inelastic
soft x-ray scattering at Beamline 7.0.1. The committee then visited the experiment floor for
progress reports on the PEEM3, femtosecond slicing, and XM-2 beamlines.

Zahid Hussain (SSG) began the first of two sessions on new photon sources by discussing the
potential impact of a soft x-ray beamline for inelastic scattering at the Linac Coherent Light Source
(LCLS) or other new photon sources based on free-electron lasers (FELs). BESSY Scientific
Director Wolfgang Eberhardt followed with an update on the construction of the BESSY FEL. The
second session on new photon sources was moderated by Howard Padmore (Experimental
Systems Group) and focused on a possible next Berkeley machine. The scientific requirements
were described by Ali Belkacem (Chemical Sciences Division) for gas-phase science and by Robert
Schoenlein (Materials Sciences Division) for condensed matter. John Corlett (Accelerator and
Fusion Research Division) closed out the formal presentations with a vision for a high-repetition-
rate, flexible FEL facility complementary to both the ALS and LCLS that would involve tunneling
through the hill to deliver photons to an experiment hall located on Berkeley Lab's old Bevatron
site.

4. REMINDER: GENERAL USER PROPOSALS DUE JULY 5
(Contact: alsproposals@lbl.gov)

The User Services Office is accepting general user proposals from scientists who wish to conduct
research in the general sciences at the ALS during the running period from February through June
2007. The deadline for submissions is Wednesday, July 5, 2006. (This deadline does not apply to
protein crystallography proposals, which have a separate process and schedule.) Scientists wishing
to renew an active proposal must fill out the online ALS Proposal Renewal Form (login ID and
password required) by the July 5 deadline. The following resources are available for further
information:



General user proposal process
http://www-als.lbl.gov/als/quickguide/independinvest.html

ALS online forms
http://alsusweb.lbl.gov/

Login for ALS Proposal Renewal Form
http://alsusweb.lbl.gov/4DCGI/WEB_GetForm/RolloverPassword.shtml/Initialize

Beamline information
http://www-als.lbl.gov/als/als_users_bl/bl_table.html

Proposal Study Panel (PSP) scores
http://www-als.lbl.gov/als/quickguide/pspscores.html

5. UEC CORNER: NOTES FROM THE USERS' EXECUTIVE COMMITTEE
by Clemens Heske
(Contact: Clemens Heske, heske@unlv.nevada.edu)

The Users' Executive Committee (UEC) of the ALS is busily preparing the scientific program of
the upcoming ALS Users' Meeting (October 9 - 11) and its workshops. Many thanks to all of you
who have already proposed a workshop and have agreed to organize it. We currently have a very
strong program with 15 different workshops, several of which will be held jointly with the Users'
Meeting at SSRL.

In close collaboration with ALS management, the ALS UEC has also been actively working on a
large number of topics that are of direct interest to the ALS user community, ranging from
educational advocacy efforts, the planning of the ALS guest house and user support building, and
the UEC charter, to experimental reports and safety aspects at the ALS. As always, we are very
grateful for any input that you are willing to provide on such topics.

In preparation for the Users' Meeting, we ask for your nominations for the UEC awards (details to
be announced in an upcoming ALSNews) and recommendations for new members of the UEC.
While the former process will be Web-based, the latter can be done through a simple email to one
of the members of the UEC's election committee (Corie Ralston, Greg Denbeaux, Ed Westbrook,
Tony van Buuren, and Clemens Heske; for contact information, see
http://home.comcast.net/%7Eals-uec/Members.htm). Please don't hesitate to nominate/recommend
candidates or to contact us for more information--as you know, the UEC plays an important role in
representing the impressive group of ALS users, both toward the ALS and Berkeley Lab
management, as well as toward external persons and groups such as members of the Department of
Energy, committees reviewing the ALS, and elected officials in Washington and elsewhere.

6. PUBLICIZE OR PERISH: YOUR SCIENCE HIGHLIGHTS WANTED
(Contact: Art Robinson, ALRobinson@lbl.gov)

In these times of increasing competition for finite science dollars, it is more important than ever to
tell the most compelling stories about the ALS to as wide an audience as possible. Help us to help
you highlight your ALS research by sending us your published work for consideration as an ALS
highlight. These highlights are presented to a broad, interdisciplinary audience in several ways:
through ALSNews, our Web site, the Activity Report, and posters. In addition, decision-makers at
the Department of Energy receive ALS highlights in viewgraph form to facilitate their use in
presentations. If you would like your work to be highlighted, send an email containing the



publication citation and a brief description of the work to Art Robinson (ALRobinson@lbl.gov) or
Lori Tamura (LSTamura@lbl.gov).

7. ALS-RELATED WEB NEWS AND LINKS

Researchers learn how epidermal growth factor receptor is activated
http://www.hhmi.org/news/kuriyan20060615.html

Curtain may be closing on scientific water controversy
http://www.lbl.gov/Science-Articles/Archive/PBD-water-controversy.html

8. OPERATIONS UPDATE
(Contact: Dave Richardson, DBRichardson@lbl.gov)

For the user runs scheduled from June 1 - 25, the beam reliability (time delivered/time scheduled)
was 97.8%. Of the scheduled beam, 91.9% was delivered to completion without interruption. There
were no significant interruptions.

Long-term and weekly operations schedules are available on the Web at http://www-
als.lbl.gov/als/schedules/index.html . Requests for special operations use of the "scrubbing" shift
should be sent to Rick Bloemhard (ALS-CR@lbl.gov, x4738) by 1:00 p.m. Friday. Rick is our new
Operations Group Leader, replacing Jan Pusina, who retired last month. The Accelerator Status
Hotline at (510) 486-6766 (ext. 6766 from Lab phones) features a recorded message giving up-to-
date information on the operational status of the accelerator. A Web page showing the ring status in
real time can be found at http://www-als.lbl.gov/als/status/ .
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1. PROBING ORGANIC TRANSISTORS WITH INFRARED BEAMS
(Contact: Zhiqiang Li, zhiqiang@physics.ucsd.edu)

Silicon-based transistors are well-understood, basic components of contemporary electronic
technology. In contrast, there is growing need for the development of electronic devices based on
organic polymer materials. Organic field-effect transistors (FETs) are ideal for special applications
that require large areas, light weight, and structural flexibility. They also have the advantage of being
easy to mass-produce at very low cost. However, even though this class of devices is finding a
growing number of applications, electronic processes in organic materials are still not well
understood. A group of researchers from the University of California and the ALS has succeeded
in probing the intrinsic electronic properties of the charge carriers in organic FETs using infrared
spectromicroscopy. The results of their study could help in the future development of sensors,
large-area displays, and other plastic electronic components.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/127transistor.html

Publication about this research: Z.Q. Li, G.M. Wang, N. Sai, D. Moses, M.C. Martin, M. Di
Ventra, A.J. Heeger, and D.N. Basov, "Infrared imaging of the nanometer-thick accumulation layer
in organic field-effect transistors," Nano Letters 6, 224 (2006).

2. WORKSHOP EXPLORES "PSEUDO-SINGLE-BUNCH" OPERATION
(Contacts: Greg Portmann; GJPortmann@lbl.gov; Robert Schoenlein, RWSchoenlein@lbl.gov)

On June 28, a one-day workshop was held at Berkeley Lab to explore the possibility of
implementing a new mode of operation at the ALS that would allow single-bunch timing
experiments to be run simultaneously with normal operations. Organized by Greg Portmann
(Accelerator Physics Group) and Bob Schoenlein (Materials Sciences Division), the Pseudo Single
Bunch Workshop provided the opportunity to begin assessing the level of interest and the
magnitude of the benefit for the ALS user community. Attended by a mix of ALS users, beamline
scientists, and accelerator physicists, the workshop's agenda for the morning session included short
talks introducing the concept, scientific opportunities, and engineering approaches and challenges,
while the afternoon discussions focused on user requirements and future plans.

Typically, storage-ring light sources operate with the maximum number of electron bunches
possible, with a gap for ion clearing. At the ALS, this means normally operating with a train of 276



bunches out of a possible 328, with the gap sometimes containing a single "camshaft" electron
bunch for time-of-flight experiments. Just four weeks out of every year are set aside for dedicated
two-bunch operation, in which two bunches orbit the ring on opposite sides. To provide more
flexible operations and substantially increase the amount of operating time for time-of-flight
experimenters, the pseudo-single-bunch mode of operation was proposed by Janos Kirz as part of
the ALS's strategic planning process. In this mode, the camshaft electron bunch would be vertically
"kicked" into a different closed orbit. By spatially separating the light from this bunch from the
main bunch train, the ALS could potentially offer single-bunch operation all year round.

There are a number of different ways in which the orbit of the camshaft bunch can be shaped
depending on the number, location, and repetition rate of the kicker magnets. This pseudo-single-
bunch idea is quite novel and has not been tried at any light source so far. To test the concept, a 1.5-
MHz kicker magnet is being designed and built. If all goes well, it will be installed in the Sector 2
straight section during the long shutdown scheduled for the end of this year. The main goal is to
study the benefits as well as any unwanted side effects. If the potential negative impacts on other
beamlines turn out to be small enough, the system can also be run during user shifts. However, user
operation is not part of the project goals at this initial stage. This revolutionary project has quite a
few challenges, so it will require strong user support to be successful. More information is available
online at http://als.lbl.gov/als_physics/portmann/PseudoSingleBunch/index.html .

3. 2006 ALS USERS' MEETING: CALL FOR ABSTRACTS AND MEETING
INFORMATION
(Contact: alsum@lbl.gov)

General information, meeting deadlines, and online registration for this year's ALS Users' Meeting,
to be held at Berkeley Lab October 9 - 11, is now available on the Users' Meeting Web site at
http://www-als.lbl.gov/als/usermtg/ . The early registration deadline is Friday, September 15.
Information about accommodations for meeting participants in local hotels is available at
http://www-als.lbl.gov/als/usermtg/lodging.html .

ABSTRACT SUBMISSION. The deadline for abstract submissions for oral presentations during
the ALS Scientific Highlights session is Tuesday, August 15. Submissions for the oral
presentations and poster sessions, including the student poster competition, can be entered online at
http://www-als.lbl.gov/als/usermtg/abstracts.html .

WORKSHOPS. This year, a record 15 workshops will follow the end of the formal Users'
Meeting program beginning Tuesday afternoon (October 10) and continuing through Wednesday
(October 11). Workshop topics and respective organizers are as follows:

   Advanced Magnetic Spectroscopy
   Elke Arenholz and Hendrik Ohldag

   Advanced Techniques in Angle-Resolved Photoemission
   Zahid Hussain and Eli Rotenberg

   Basic and Advanced Scanning Transmission X-Ray Microscope Measurements
   Tolek Tyliszczak

   Doing Research at Synchrotrons: An Introduction
   John Bargar and Andrew Doran

   Multicolor Scientific Opportunities at CIRCE and the ALS
   Michael C. Martin and Kevin Wilson



   Nonlinear Phenomena in Atoms, Molecules, and Clusters Studied with FELs
   Ali Belkacem and Ernie Glover

   Opportunities and Challenges for Momentum-Resolved Inelastic X-Ray Scattering
   Jinghua Guo, M. Zahid Hasan, Zahid Hussain, and Z.-X. Shen

   Prospects for Studies of Exotic, Transient, and Ultradilute Gas-Phase Targets
   Nora Berrah and Erwin Poliakoff

   Theoretical Perspectives of Resonant Inelastic Soft X-Ray Scattering
   Jinghua Guo

   Tomography with Soft and Hard X Rays at the ALS
   Alastair MacDowell and Gerry McDermott

The following workshops are being combined and will be held in tandem:

   Soft X-Ray Resonant Scattering and Reflectivity
   Harald Ade, Jeff Kortright, and Jan Luning

   Structure from Coherent Scattering: Dynamics and Static Imaging
   Chris Jacobsen and Steve Kevan

Joint ALS/Stanford Synchrotron Radiation Laboratory (SSRL) workshops being held in whole or
part at SSRL:

   Electron Dynamics in Spin Systems
   Yves Acremann, Peter Fischer, and Andreas Scholl

   Joint Macromolecular Crystallography Workshop: Using the Uni-Puck and Web-Ice at
     ALS and SSRL
   Paul Adams, Aina Cohen, Nicholas Sauter, Michael Soltis, and Christine Trame

   Ultrafast Dynamics on Surfaces and in Liquids Studied by Soft X Rays
   Anders Nilsson and Aaron Lindenberg

4. NEW FACES AT THE ALS: JIM FLOYD AND RICK BLOEMHARD

Jim Floyd joined the ALS as interim Environment, Safety, and Health (ES&H) Manager in May.
He comes from Berkeley Lab's Environment, Health, and Safety (EH&S) Division where he's
worked in a variety of capacities since 1993. Although his immediate priorities are supporting ALS
staff and management in implementing the recommendations of the Lab's Radiation Safety
Committee, he looks forward to working on the full range of environmental, health, and safety
challenges that confront the division. Among his goals are better integration of the ES&H office
both with ALS staff and with the EH&S Division, improved safety communication, and continued
development of a useful model of Integrated Safety Management (ISM) for this large user facility.
His office is in Bldg. 80, Rm. 153 and his telephone extension is x4499. Please drop by or call if
you have any questions or suggestions.

Rick Bloemhard has taken over the lead in ALS Operations following the June retirement of Jan
Pusina. Before coming to the ALS, Rick worked in the Applied Technology Group (ATG) at the
Tri-University Meson Facility (TRIUMF) in Vancouver, British Columbia. ATG operates three



medium-energy, high-current, compact cyclotrons for medical radioisotope production. This
venture, a collaboration between TRIUMF and a commercial partner, MDS Nordion, delivers as
many as forty thousand patient doses each week. During his 21 years at the facility, Rick started as
an on-shift cyclotron operator and later became supervisor of the operator team. One of his
accomplishments was the implementation of a systematic training program for operators. At the
ALS, Rick will be responsible for supervising operators, setting the weekly operating schedules and
helping coordinate day-to-day activities at the facility. Rick and his family--his wife and six- and
nine-year old daughters--look forward to exploring the Bay Area and are eager to hear from ALS
colleagues and users about activities, schools, and, of course, good restaurants in the area.

5. ALS-RELATED WEB NEWS AND LINKS

First direct observations of spinons and holons
http://www.lbl.gov/Science-Articles/Archive/ALS-spinons-holons.html

Molecular DNA switch found to be the same for all life
http://www.lbl.gov/Science-Articles/Archive/LSD-molecular-DNA.html

U.S. should reinforce its commitment to research in atomic, molecular, and optical science
http://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordID=11705

6. OPERATIONS UPDATE
(Contact: Dave Richardson, DBRichardson@lbl.gov)

For the user runs scheduled from June 28 - July 24, the beam reliability (time delivered/time
scheduled) was 97.8%. Of the scheduled beam, 94.0% was delivered to completion without
interruption. There were no significant interruptions.

Long-term and weekly operations schedules are available on the Web at http://www-
als.lbl.gov/als/schedules/index.html . Requests for special operations use of the "scrubbing" shift
should be sent to Rick Bloemhard (ALS-CR@lbl.gov, x4738) by 1:00 p.m. Friday. The Accelerator
Status Hotline at (510) 486-6766 (ext. 6766 from Lab phones) features a recorded message giving
up-to-date information on the operational status of the accelerator. A Web page showing the ring
status in real time can be found at http://www-als.lbl.gov/als/status/ .
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1. ROGER FALCONE NAMED NEW ALS DIRECTOR

Roger Falcone, a physicist whose specialty is the use of ultrafast pulses of x-ray and laser light to
study phenomena in condensed-matter, molecular, and atomic physics, has been named the new
director of the ALS. His appointment becomes effective on September 1. "I look forward to
working to maintain our excellent current programs, and growing new programs in response to the
needs of the scientific community," Falcone said. "Directors Janos Kirz and Daniel Chemla have
done an exceptional job of getting us to where we are now, and I plan to carry on in their tradition."
Falcone is a veteran user of the ALS who served as chair of the Users' Executive Committee in
2002 and became a faculty staff scientist at the ALS in 2004. He was the co-author, along with
Robert Schoenlein, of the proposal for the Ultrafast X-Ray Facility at Beamlines 6.0.1 and 6.0.2
and also serves as a consultant for the Lawrence Livermore National Laboratory and chairs the
science advisory committee for the Linac Coherent Light Source (LCLS), now being built at
Stanford.

"Roger Falcone has been a leader in the fields of ultrafast science and x-ray studies of advanced
materials," said Berkeley Lab director Steven Chu in announcing the appointment. "He has a broad
understanding of the fields of interest to the ALS user community and is extremely well poised to
lead the ALS into the future of soft x-ray science and technology. As former chair of the Physics
Department at UC Berkeley, Roger has proven leadership experience. We look forward to a
wonderful and exciting new era at the ALS under his direction."

Read the full announcement at
http://www.lbl.gov/Science-Articles/Archive/ALS-Falcone-named-director.html

2. IN MEMORIAM: ALS SCIENTIFIC DIRECTOR NEVILLE SMITH

Along with the good news of the selection of our next ALS director, ALSNews must report, with
great sadness, that our scientific director, Neville Smith, died at his home in Berkeley of cancer on
August 18, at the age of 64.

Neville had a long association with the ALS, including a number of "firsts." A native of England
and a graduate of the University of Cambridge, he became a leading authority in the field of



photoemission spectroscopy while a member of the scientific staff of AT&T Bell Laboratories.
Accordingly, he was tapped to serve on the original ALS Users' Executive Committee, where he
oversaw the development of the ALS user policy as well as the Users' Association charter.
Subsequently, he was chair of the first Program Review Panel that selected the first participating
research teams. In 1994 after 25 years at Bell Labs, he came to the ALS as the first scientific
program head.

Under his leadership, the ALS scientific program has thrived. Said Patricia Dehmer, Associate
Director of Science for DOE's Office of Basic Energy Sciences, "As its scientific director, Neville
shepherded the Advanced Light Source to international prominence making it one of the most
scientifically productive and important facilities in the world. Moreover, his wisdom, maturity,
innovativeness, and diplomacy made him a leader in the national and international light source
community."

Neville is survived by his wife Elizabeth (Betsy), two daughters, Katherine (Kaci), and Elizabeth
(Libby), a daughter-in-law, Arin, and a sister Kathleen France, who lives in England. There will be
no funeral, but a memorial service to celebrate Neville's life will be held later in the fall.

Read more about Neville's life and career at
http://www.lbl.gov/Science-Articles/Archive/ALS-NevilleSmith-memoriam.html

3. PARALLEL AND ANTIPARALLEL INTERFACIAL COUPLING IN AF-FM BILAYERS
(Contact: Hendrik Ohldag, Hohldag@ssrl.slac.stanford.edu)

Cooling an antiferromagnetic-ferromagnetic bilayer in a magnetic field typically results in a
remanent (zero-field) magnetization in the ferromagnet (FM) that is always in the direction of the
field during cooling (positive Mrem). Strikingly, when FeF2 is the antiferromagnet (AF), cooling in
a field can lead to a remanent magnetization opposite to the field (negative Mrem). A collaboration
led by researchers from the Stanford Synchrotron Radiation Laboratory working at ALS elliptically
polarizing undulator Beamline 4.0.2 has verified a proposed explanation involving a small magnetic
moment at the AF interface, but in the process also found both positive and negative moments and a
way to distinguish them.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/131exchange_bias.html

Publication about this research: H. Ohldag, H. Shi, E. Arenholz, J. Stohr, and D. Lederman,
"Parallel versus antiparallel interfacial coupling in exchange-biased Co/FeF2 bilayers," Phys. Rev.
Lett. 96, 027203 (2006).

4. FIRST DIRECT OBSERVATION OF SPINONS AND HOLONS
(Contact: Changyoung Kim, cykim@phya.yonsei.ac.kr)

Spin and charge are inseparable traits of an electron, but in one-dimensional solids, a 40-year-old
theory predicts their separation into "collective" modes--as independent excitation quanta called
spinons and holons. Angle-resolved photoemission spectroscopy (ARPES) should provide the
most direct evidence of this spin-charge separation, as the single quasiparticle peak splits into a
spinon-holon two-peak structure. However, despite extensive ARPES experiments, the
unambiguous observation of the two-peak structure has remained elusive. Working at the ALS, a
team of researchers from Korea, Japan, and the U.S. has now observed electron spin-charge
separation in a one-dimensional solid. These results hold implications for future developments in



several key areas of advanced technology, including high-temperature superconductors, nanowires,
and spintronics.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/133holon.html

Publication about this research: B.J. Kim, H. Koh, E. Rotenberg, S.-J. Oh, H. Eisaki, N. Motoyama,
S. Uchida, T. Tohyama, S. Maekawa, Z.-X. Shen, and C. Kim, "Distinct spinon and holon
dispersions in photoemission spectral functions from one-dimensional SrCuO2," Nature Physics 2,
397 (2006).

5. ALS DOCTORAL FELLOWSHIP WINNERS ANNOUNCED
(Contact: Zahid Hussain, ZHussain@lbl.gov)

Nine students have been selected to receive ALS Doctoral Fellowships for 2006-2007: Matthew
Brown (Univ. of California, Irvine), chemistry/surface science; Ileana Dumitriu (Western Michigan
Univ.), atomic physics; Muhammad Hossain (Univ. of British Columbia), condensed matter,
spectroscopy; Zhiqiang Li (Univ. of California, San Diego), physics; Zhihui Pan (Boston College),
strongly correlated electrons; Cheng Wang (North Carolina State Univ.), soft condensed matter; Jie
Wu (Univ. of California, Berkeley), condensed matter physics; Xiaowei Yu (Stanford Univ.),
physics: magnetism; and Shuyun Zhou (Univ. of California, Berkeley), condensed matter.

These exceptional Ph.D. students have been selected to perform a major part of their thesis work at
the ALS during a one-year appointment covering the 2006 - 2007 academic year. For Dumitriu, Li,
and Pan, this will be a continuation of their fellowship grants from last year. Congratulations to all
nine!

The selection committee consisted of SAC Chair Samuel Bader (Argonne National Laboratory),
UEC Chair Clemens Heske (Univ. of Nevada, Las Vegas), Carolyn Larabell (Berkeley Lab,
Physical Biosciences Division), Zahid Hussain (ALS), and Neville Smith (ALS). Detailed
information about the Fellowships can be found at http://www-als.lbl.gov/als/fellowships/index.html
.

6. USERS' MEETING UPDATE: PROGRAM INFORMATION POSTED
(Contact: alsum@lbl.gov)

PROGRAM INFORMATION. The annual ALS Users' Meeting will be held at Berkeley Lab from
Monday, October 9, through Wednesday, October 11, 2006. The meeting Web site has been
updated with the latest program information, including a tentative agenda and short descriptions of
the workshops from their respective organizers. The public science lecture scheduled for Monday
evening, October 9, will be given by Carolyn Larabell, Director of the National Center for X-Ray
Tomography, which is constructing the XM-2 high-resolution soft x-ray microscope at Beamline
2.1.

AWARD NOMINATIONS. The awards banquet on Tuesday evening, October 10, will be the time
to recognize those who have gone out of their way to contribute to the success of the scientific and
user support programs at the ALS. Please take a moment to consider nominating users and staff for
any of the following awards: the David A. Shirley Award for Outstanding Scientific Achievement at
the ALS, the Klaus Halbach Award for Innovative Instrumentation at the ALS, or the Tim Renner
User Services Award for Outstanding Support to the ALS User Community. Nominations can be
submitted online at http://www-als.lbl.gov/als/usermtg/awards.html .



DEADLINE REMINDERS. The deadline to reserve a room at the Hotel Durant at the discounted
rate is September 8. To qualify for the meeting's early registration rate you must register by
September 15. To guarantee a space in the poster session and be included in the program booklet,
or to be considered for the student poster competition, you must submit an abstract by September
15. Award nominations may be submitted up until October 1.

For more detailed information, go to
http://www-als.lbl.gov/als/usermtg/index.html

7. UEC ELECTIONS: CALL FOR RECOMMENDATIONS/NOMINATIONS

The UEC charter specifies two methods for generating a list of candidates: (1) the UEC's
Nominating Committee is charged with selecting a slate of candidates based on recommendations
from the membership, and (2) members of the ALS Users' Association can nominate candidates by
petition before and during the annual Users' Meeting by submitting each nominee's name to the
UEC over the signatures of at least five Association members. The UEC chair, Clemens Heske, is
currently accepting recommendations from members at heske@unlv.nevada.edu.

For more information, go to
http://www-als.lbl.gov/als/uec/vote/process.html

8. ALS-RELATED WEB NEWS AND LINKS

Metal-to-insulator alchemy at the Advanced Light Source
http://www.lbl.gov/Science-Articles/Archive/sabl/2006/Jul/04.html

Enzyme structure offers smallpox drug target
http://www.hhmi.org//news/vanduyne20060803.html

Microscopy: Nanotomography comes of age
http://www.nature.com/nature/journal/v442/n7103/full/442642b.html

9. OPERATIONS UPDATE
(Contact: Dave Richardson, DBRichardson@lbl.gov)

For the user runs scheduled from July 25 - August 27 (including two-bunch mode August 10 - 20),
the beam reliability (time delivered/time scheduled) was 98.1%. Of the scheduled beam, 91.6% was
delivered to completion without interruption. There were no significant interruptions.

Long-term and weekly operations schedules are available on the Web at http://www-
als.lbl.gov/als/schedules/index.html . Requests for special operations use of the "scrubbing" shift
should be sent to Rick Bloemhard (ALS-CR@lbl.gov, x4738) by 1:00 p.m. Friday. A Web page
showing the ring status in real time can be found at http://www-als.lbl.gov/als/status/ .
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1. DIRECTOR'S UPDATE: BUILDING ON THE VISION
by Roger Falcone
(Contact: Roger Falcone, RWFalcone@lbl.gov)

On September 1st, I moved into the Director's Office in Building 80. During my first few weeks I
have been meeting and working with an expanding group of ALS staff, users, and Berkeley Lab
managers as well as talking with our supporters in Washington. The enthusiasm and quality of our
ALS family, our facility's excellent reputation, and the support we enjoy from other divisions have
reinforced my view that I made a great decision to join the leadership team at the ALS.

I echo the sentiments of all of us in noting my profound sadness at the sudden death of Neville
Smith. Neville was dedicated to the people of the ALS, and we will miss his wisdom, integrity, and
friendship. In my early discussions with Neville about the possibility of my becoming director, we
talked about how we could do much together, and I am grateful for his advice. We plan to recognize
and celebrate Neville's scientific contributions at the upcoming Users' Meeting.

I am continuing the efforts of Daniel Chemla and Janos Kirz to implement the Strategic Plan, and I
will build upon the vision they developed together with ALS users and staff. For example, current
indications are that we will be able to go forward with plans for beamlines, staffing, and the User
Services Building, as well as other activities (see http://www-als.lbl.gov/als/ourorg/strategicplan.html
). I am extremely grateful for the leadership that Daniel and Janos provided during important
growth years at ALS, and hope to benefit from their counsel in the future.

We are augmenting our environment, health, and safety activities, consistent with our mission, which
is to "support users in doing outstanding science in a safe environment." These efforts include
some new hires and restructuring of the organization.

As we await confirmation of the fiscal year 2007 budget, I will work to optimize the utilization of
our resources to best support users and our common scientific goals. I am convinced that during
this interim period we can build on our successful programs and continue to more forward with
decisions on staffing, space, and resource allocation, as well as planning.

I am particularly enjoying daily walks around the beamlines, offices, and other operation areas.
Please stop me and introduce (or reintroduce) yourself, and let's talk. Also, I am fond of email, so
please send me your ideas.



2. UEC CORNER: NOTES FROM THE USERS' EXECUTIVE COMMITTEE
by Clemens Heske
(Contact: Clemens Heske, heske@unlv.nevada.edu)

As the date for the ALS Users' Meeting (October 9 - 11) nears, please make sure to register. Online
registration will be available until October 2 (go to http://www-
als.lbl.gov/als/usermtg/registration.html ). After that, last-minute registration must be done in person
at the reception desk on the morning of October 9.

Please see the Users' Meeting Web site at http://www-als.lbl.gov/als/usermtg/index.html for the
latest information about the meeting. On that Web site, you will also find a nomination page for the
UEC Awards:

  - David A. Shirley Award for Outstanding Scientific Achievement at the ALS
  - Klaus Halbach Award for Innovative Instrumentation at the ALS
  - Tim Renner User Services Award for Outstanding Support to the ALS User Community

Please take the time submit your nominations; the deadline is October 1.

The UEC has drafted a revised version of the UEC Charter, which is posted online at http://www-
als.lbl.gov/als/uec/vote/index.html with all proposed changes marked. Since the inception of the
ALS, the charter has not been revised, and the current UEC felt that it would be important to update
the document. According to the existing charter, the charter can be amended by a mail ballot of the
members of the ALS Users' Asssociation (note: that's all of the ALS users!) conducted by the
UEC. A two-thirds majority of those members voting in the balloting must vote in favor of an
amendment for it to be adopted. In order to minimize (postage) costs, we will conduct a Web-based
ballot in conjunction with the Web-based vote for new UEC members in October 2006. Please
review the drafted revised version and please don't hesitate to contact me (heske@unlv.nevada.edu)
with further suggestions. Note that to be eligible to vote in the UEC election, you must have an up-
to-date email address on file with the ALS User Services Office by October 20. If your email
address has changed recently, go to the UEC voting site referenced above for contact information.

The UEC is looking forward to welcoming all of you at the upcoming 2006 ALS Users' Meeting!

3. USERS' MEETING PROGRAM UPDATE: REMEMBERING NEVILLE SMITH
(Contact: alsum@lbl.gov)

It's just over a week until the start of the 2006 ALS Users' Meeting, and the latest information about
the program is now posted on the meeting Web site at http://www-
als.lbl.gov/als/usermtg/agenda.html . Users and staff are invited to review this year's exciting lineup
of keynote speakers and the wide variety of science highlights to be presented during the meeting,
including talks given by the winners of the student poster competition and the Halbach and Shirley
Awards. In addition to the regular activities and thirteen workshops, a special session dedicated to
Neville Smith will take place on Monday afternoon.

There are still a few days remaining to register online. After October 2, however, you must wait to
register on-site at the reception desk on the morning of October 9. Additional meeting information,
including workshop listings, online registration, and a tentative program, is available on the ALS
Users' Meeting Web site.



4. ELECTRON-STATE HYBRIDIZATION IN HEAVY-FERMION SYSTEMS
(Contact: Serguei Molodtsov, molodtso@physik.phy.tu-dresden.de)

Heavy-fermion systems are characterized by electrons with extremely large effective masses. The
corresponding heavy-electron "quasiparticle" states are close to the Fermi energy and govern the
thermodynamic, transport, and, in part, magnetic properties of these materials. In the case of rare-
earth compounds, the quasiparticle states arise from the interactions (hybridization) of valence states
with strongly localized 4f states. The question as to whether it is sufficient to treat the f states as
localized impurities (single-impurity Anderson model) or whether the periodic crystal symmetry
must be considered (periodic Anderson model) has been the subject of extensive debate. An
international team of researchers from Germany, Ukraine, India, and the U.S. has performed angle-
resolved photoemission spectroscopy (ARPES) studies of the heavy-fermion system YbIr2Si2. The
results show a strong momentum (directional) dependence of the hybridization that clearly rules out
the single-impurity model in favor of the lattice model.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/132heavyfermion.html

Publication about this research: S. Danzenbacher, Y. Kucherenko, C. Laubschat, D.V. Vyalikh, Z.
Hossain, C. Geibel, X.J. Zhou, W. Yang, N. Mannella, Z. Hussain, Z.-X. Shen, and S.L. Molodtsov,
"Energy dispersion of 4f-derived emissions in photoelectron spectra of the heavy-fermion
compound YbIr2Si2," Phys. Rev. Lett. 96, 106402 (2006).

5. MAPPING THE NANOSCALE LANDSCAPE
(Contact: Paul Dastoor, phpd@alinga.newcastle.edu.au)

For the first time, researchers have successfully mapped the chemical structure of conjugated
polymer blend films with a spatial resolution of better than 50 nm using scanning transmission x-
ray microscopy (STXM). This is not just another application of STXM. It is a breakthrough
experiment on several levels. Correlating local composition to electronic/optical device
characteristics will pave the way to characterizing a whole new class of materials with STXM--
multicomponent organic electronic devices that have intrinsically nanoscale dimensions.
Understanding where charge transport and recombination occur in these materials helps explain the
efficient performance of polymer-based light-emitting diodes (LEDs) and will lead to a new avenue
of research on organic electronic devices, supporting emerging technologies such as molecular
computing and promoting increased efficiencies in existing organic technologies (organic LEDs
and solar cells).

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/134nanoscale.html

Publication about this research: C.R. McNeill, B. Watts, L. Thomsen, W.J. Belcher, N.C.
Greenham and P.C. Dastoor, "Nano-scale quantitative chemical mapping of conjugated polymer
blends," Nano Letters 6, 1202 (2006).

6. FIRST LIGHT FOR X-RAY MICROSCOPE XM-2
(Contacts: Carolyn Larabell, CALarabell@lbl.gov; Mark Le Gros, MALeGros@lbl.gov)

A new high-resolution soft x-ray microscope for biological and biomedical imaging received its
first x rays on Wednesday, August 23, 2006. The XM-2 microscope at Beamline 2.1 is being built
by the National Center for X-Ray Tomography (NCXT), a Biomedical Research Resource funded
by the Department of Energy and the National Institutes of Health.



The relatively short wavelength and relatively high energy of x rays give rise to images of biological
cells with higher spatial resolution than is possible using light-based techniques and greater
penetration depth than is achievable using electron-based microscopies. Moreover, the use of x rays
in the "water window" produces images of biological materials with very high contrast. This
characteristic allows imaging of whole cells in their natural state and eliminates the need to use time-
consuming staining procedures typically required for electron microscopy. XM-2 can also be used
localize specific molecules inside the cell using x-ray detectable probes. This is the first soft x-ray
microscope in the world to be designed specifically for biological and biomedical applications.

This milestone of achieving first light signifies the end of the construction phase and the beginning
of the microscope commissioning phase and the scientific program. The target date for availability
to the biomedical community is Spring 2007. A ribbon-cutting ceremony will be held during the
upcoming ALS Users' Meeting in conjunction with the workshop titled "Tomography with Soft and
Hard X Rays at the ALS" (see http://www-als.lbl.gov/als/usermtg/13_macdowell.html for details).
Professor Carolyn Larabell, NCXT Director, will also be giving a public science lecture during the
Users' Meeting titled "Imaging the Cellular Universe" (see http://www-
als.lbl.gov/als/usermtg/lecture.html for details). The NCXT is a joint program between the
University of California, San Francisco, and Berkeley Lab; it is funded jointly by the Department of
Energy and the National Institutes of Health. For more information, go to http://ncxt.lbl.gov .

7. DAVID A. SHAPIRO NAMED SEABORG FELLOW

ALS user David A. Shapiro, a postdoctoral scholar at the Center for Biophotonics Science and
Technolology (University of California, Davis) has been named a Berkeley Lab Seaborg Fellow.
Seaborg Fellowships are awarded in honor of Berkeley Nobelist Glenn Seaborg to outstanding
recent Ph.D. recipients. Upon appointment, a Seaborg Fellow may choose to particpate in any
aspect of the Laboratory's research program, receiving a $20,000 annual research supplement in
addition to his or her salary. This is a three-year appointment for David, starting on October 1.

Since receiving his Ph.D. in Physics from Stony Brook University in 2004, David has been a key
player in the development of a coherent x-ray diffraction microscope (XDM) at Beamline 9.0.1 that
has produced the world's highest-resolution three-dimensional x-ray image of a nonperiodic object.
He as also been working on developing an x-ray diffraction apparatus, also at Beamline 9.0.1, for
imaging single proteins by serial crystallography. In serial protein crystallography, proteins are
delivered to the x-ray beam in a single-file stream of submicroscopic water droplets moving at
roughly 50 m/s. In future experiments, the proteins will be oriented by an intense laser field that
interacts with the anisotropy in the polarizability of the protein's nonspherical shape. With the
Seaborg Fellowship, David will continue to work at Berkeley Lab with experts in x-ray and electron
microscopy, protein crystallography, nanofabrication, and small-angle x-ray scattering to further
develop the techniques of XDM and serial crystallography with the aim of producing results at the
forefront of science and bringing revolutionary tools for the cell and molecular biology
communities to the ALS. Congratulations David, and welcome!

8. OPERATIONS UPDATE
(Contact: Dave Richardson, DBRichardson@lbl.gov)

For the user runs scheduled from August 28 - September 25, the beam reliability (time
delivered/time scheduled) was 98.4%. Of the scheduled beam, 92.2% was delivered to completion
without interruption. There were no significant interruptions.



Long-term and weekly operations schedules are available on the Web at http://www-
als.lbl.gov/als/schedules/index.html . Requests for special operations use of the "scrubbing" shift
should be sent to Rick Bloemhard (ALS-CR@lbl.gov, x4738) by 1:00 p.m. Friday. A Web page
showing the ring status in real time can be found at http://www-als.lbl.gov/als/status/ .
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1. 2006 USERS' MEETING: TOPPING OFF AN EVENTFUL YEAR

In recent months, the ALS has, among other things, welcomed a new director, mourned the loss of a
dear friend, dealt with safety issues, and celebrated a user's Nobel Prize. Following such an eventful
period, it is no wonder that the 2006 ALS Users' Meeting, held October 9 - 11, was filled from
beginning to end with well-attended, wide-ranging sessions reflecting the intensity and diversity of
interests found in the ALS community. As always, science was the primary focus, with 12
workshops, 6 research highlights, an evening public science lecture, and a keynote session featuring
talks about the Molecular Foundry, coherent scattering, and the NASA Stardust project. In addition,
organizers this year included two special sessions: one showcasing talks by the Halbach, Shirley,
and student poster award winners and a second devoted to remembering ALS Scientific Director
Neville Smith. Congratulations and thanks go to program co-chairs Elke Arenholz and Hendrik
Ohldag for pulling it all together.

Read the full story at
http://www-als.lbl.gov/als/als_news/news_archive/vol.270_102506.html#1

2. ALS USER ROGER KORNBERG WINS CHEMISTRY NOBEL

Proteins are the nanosized gears and building blocks of life, and to solve the mystery of how life
works, one must first understand how proteins work. ALS protein crystallography beamlines have
played a major role in fundamental discoveries involving protein form and function. ALS user
Roger Kornberg (Stanford Univ.), who won this year's Nobel Prize in Chemistry "for his studies of
the molecular basis of eukaryotic transcription," did his prize-winning research at the Stanford
Synchrotron Radiation Laboratory and the ALS. Kornberg used the crystallography facilities at
Beamlines 5.0.2 and 8.2.1 to identify some of the substructures of RNA polymerase in action, the
protein that converts DNA into RNA through the process known as transcription. Kornberg and his
group were among the first to capitalize on the crystal automounter robots at Beamline 5.0.2, which
enabled them to screen numerous crystals to find the best. Members of the Kornberg group are still
regular visitors to the beamlines at the ALS. In fact, on the day of the announcement, Henrik Spahr
and Guillermo Calero, postdocs in the Kornberg group, were back at Beamline 8.2.1, as scheduled,
to continue the group's work on RNA polymerase.

Read the Stanford press release:



http://mednews.stanford.edu/kornberg/

Read ALS highlights about RNA polymerase:
http://www-als.lbl.gov/als/science/sci_archive/79rna_assembly.html
http://www-als.lbl.gov/als/science/sci_archive/polymerase2.html

3. USERS' EXECUTIVE COMMITTEE ELECTIONS BEGIN OCTOBER 27
(Contact: Clemens Heske, heske@unlv.nevada.edu)

It's time again to select new members for the ALS Users' Executive Committee (UEC). This year,
three new members will be elected to replace retiring members Greg Denbeaux, Ed Westbrook, and
Corie Ralston. Nominees for this year's election include Anton Barty (Lawrence Livermore
National Laboratory), Ken Goldberg [Center for X-Ray Optics (CXRO)], Peter Fischer (CXRO),
Jay Nix (Molecular Biology Consortium), Paulo Monteiro [Univ. of California (UC), Berkeley],
Chang Chang (Drexel Univ.), Marc David Whitlow (Berlex Biosciences), and Franz Himpsel
(Univ. of Wisconsin, Madison). To find out more about the nominees, view their biographies,
research interests, and candidate statements at http://www-als.lbl.gov/als/uec/vote/biographies.html .

The election will be conducted online beginning Friday, October 27; on or after that date, go to the
log-in page at http://www-als.lbl.gov/als/uec/vote/mySQLvote_auth.php to vote. Members of the
ALS user community must have a valid email address and Berkeley Lab employee idenification
number. Voters are also asked to consider the proposed changes to the UEC charter and vote either
YES or NO to accepting all (or none) of the changes. The current and revised versions of the
charter can be viewed on the UEC voting Web site (http://www-als.lbl.gov/als/uec/vote/index.html ).

4. NATIONAL CENTER FOR X-RAY TOMOGRAPHY BEAMLINE DEDICATED
(Contacts: Carolyn Larabell, CALarabell@lbl.gov; Mark Le Gros, MALeGros@lbl.gov)

The National Center for X-Ray Tomography (NCXT) beamline (Beamline 2.1) was officially
dedicated at the ALS on October 11. A ribbon-cutting ceremony and tour was held in conjunction
with a workshop on tomography organized as part of the ALS Users' Meeting. Among those on
hand to participate in the ceremonies were Graham Fleming, Deputy Director of Berkeley Lab;
Roger Falcone, ALS Director; Roland Hirsch, of the Biological and Environmental Research (BER)
program in the U.S. Department of Energy (DOE) Office of Science; Amy Swain and Barbara
Alving, of the National Center for Research Resources program in the National Institutes of Health
(NIH); Allan Basbaum, chair of the Anatomy Department, Univ. of California, San Francisco; and
Carolyn Larabell and Mark Le Gros, NCXT principal and co-principal investigators. The new
beamline features a state-of-the art x-ray transmission microscope capable of imaging whole,
hydrated biological cells at resolutions of almost 35 nanometers and cellular structures at 25
nanometers. Funded by the DOE and NIH, the NCXT beamline will be available to trained users
from across the country.

Read the full Berkeley Lab press release:
http://www.lbl.gov/Science-Articles/Archive/PBD-NCXT.html

ALS science highlight:
http://www-als.lbl.gov/als/science/sci_archive/81tomography.html

NCXT Web site:
http://ncxt.lbl.gov/



5. PROTEIN CRYSTALLOGRAPHY UNDERGOES CROSS-CUTTING REVIEW
(Contact: Paul Adams, PDAdams@lbl.gov)

All eight of the ALS macromolecular crystallography beamlines underwent a cross-cutting review
this month, in anticipation of the renewal of the beamlines' memoranda of understanding (MOUs)
with the ALS. All of the beamlines are independently funded, but nevertheless make some use of
ALS local resources. The MOUs spell out terms of operation at the ALS, the beamtime allocation
percentages among the PRT and general user groups, and fees charged for proprietary research.
The cross-cutting review provided the opportunity to document macromolecular crystallography
activity across the board and to update MOU language clarifying the roles and responsibilities of
beamline scientists, principal investigators, and users with respect to safety.

In their charge, the review committee was asked to provide advice and recommendations on topics
such as beamline productivity, impact and importance of the work, effectiveness of beamline
management, optimization of beam time, relative funding scenarios, and enhancements required to
maintain competiveness five years into the future. The review committee was chaired by Keith
Moffat (Univ. of Chicago) and included Jennifer Doudna (UC Berkeley), Michael Soltis (Stanford
Synchrotron Radiation Laboratory), Bob Sweet (Brookhaven National Laboratory), and John
Quintana (Advanced Photon Source). The beamlines were represented by Paul Adams (5.0.1, 5.0.2,
5.0.3, 8.2.1, 8.2.2), Tom Alber (8.3.1), Edwin Westbrook and Jay Nix (4.2.2), and John Tainer,
Greg Hura, and Scott Classen (12.3.1).

6. EXTENDED FALL SHUTDOWN PAVES WAY FOR TOP-OFF UPGRADE
(Contact: Steve Rossi, SLRossi@lbl.gov)

The ALS Fall 2006 shutdown is now underway. The facility is shut down for two and a half
months, starting October 16, to accommodate some extensive work required in preparation for the
transition to top-off injection. The main power supplies for the booster bend and quadrupole
magnets are being replaced as well as the power supplies for the booster-to-storage ring transfer-
line bend magnets. The booster radio frequency (rf) system is also undergoing major upgrades,
with the replacement of the transmitter, the associated power supply, and a new transmission line
into the booster. Significant changes and upgrades to the control and timing systems are also being
done to ensure that all the new equipment works together.

Storage-ring work includes a major upgrade to the the Beamline 5.0 front-end optics, installation of
a high-order-mode damper on rf cavity #1, outfitting all sectors with new beam-position monitors,
installation of an experimental camshaft bunch kicker, and our annual swap out of the superbend
magnet cold heads. User shifts are scheduled to return during the first week of January 2007. The
plan is to operate the ALS with full-energy injection shortly after the installation shutdown. We
anticipate slowly migrating to full top-off operation during the second half of the 2007 calendar
year.

7. ALS-RELATED WEB NEWS AND LINKS

Researchers probe the machinery of cellular protein factories
http://www.ucsc.edu/news_events/press_releases/text.asp?pid=940

New study shows how genetic repair mechanism helps seal DNA breaks
http://www.scripps.edu/news/press/101906.html

Berkeley Lab gets $13 million in grants from HHMI and NIH to speed crystal structure solutions
http://www.lbl.gov/Science-Articles/Archive/PBD-HHMI-grants.html



8. OPERATIONS UPDATE
(Contact: Dave Richardson, DBRichardson@lbl.gov)

For the user runs scheduled from September 26 - October 15, the beam reliability (time
delivered/time scheduled) was 99.4%. Of the scheduled beam, 98.6% was delivered to completion
without interruption. There were no significant interruptions.

Long-term and weekly operations schedules are available on the Web at http://www-
als.lbl.gov/als/schedules/index.html . Requests for special operations use of the "scrubbing" shift
should be sent to Rick Bloemhard (ALS-CR@lbl.gov, x4738) by 1:00 p.m. Friday. A Web page
showing the ring status in real time can be found at http://www-als.lbl.gov/als/status/ .
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1. TAILORED TERAHERTZ PULSES FROM A LASER-MODULATED ELECTRON BEAM
(Contact: John Byrd, JMByrd@lbl.gov)

Researchers at the ALS have demonstrated a new method to generate tunable, coherent, broadband
terahertz radiation from a relativistic electron beam modulated by a femtosecond laser. Interaction of
the ALS electron beam with a femtosecond laser pulse as they co-propagate through a wiggler
modulates the electron energies within a short slice of the electron bunch with about the same
duration as the laser pulse. This causes a dispersion of the electron trajectories, and the bunch
develops a hole that emits short pulses of temporally and spatially coherent terahertz pulses
synchronized to the laser. The technique allows tremendous flexibility in shaping the terahertz
pulses by appropriate modulation of the laser pulse.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/135terahertz.html

Publication about this research: J.M. Byrd, Z. Hao, M.C. Martin, D.S. Robin, F. Sannibale, R.W.
Schoenlein, A.A. Zholents, and M.S. Zolotorev, "Tailored terahertz pulses from a laser-modulated
electron beam," Phys. Rev. Lett. 96, 164801 (2006).

2. ELECTRONIC STRUCTURE AND MAGNETISM IN DILUTED MAGNETIC
SEMICONDUCTORS
(Contact: Elke Arenholz, EArehnolz@lbl.gov)

The possibility of using electrons' spins in addition to their charge in information technology has
created much enthusiasm for a new field of electronics popularly known as "spintronics." An
intensely studied approach to obtaining spin-polarized carriers for data-storage devices is the use of
diluted magnetic semiconductors created by doping ions like Mn, Fe, or Co having a net spin into a
semiconducting host such as GaAs, ZnO, or GaN. The interaction among these spins leads to
ferromagnetic order at low temperatures, which is necessary to create spin-polarized carriers. A
research team working at ALS Beamline 4.0.2 and European Synchrotron Radiation Facility
Beamline ID8 made a big leap forward in clarifying the microscopic picture of magnetism and



anisotropy in Mn-doped GaAs by resolving localized and hybridized d states using angle-
dependent x-ray magnetic circular dichroism (XMCD) measurements.

Read the full story at
http://www-als.lbl.gov/als/science/sci_archive/137xmcd.html

Publication about this research: K.W. Edmonds, G. van der Laan, A.A. Freeman, N.R.S. Farley,
T.K. Johal, R.P. Campion, C.T. Foxon, B.L. Gallagher, and E. Arenholz, "Angle-dependent x-ray
magnetic circular dichroism from (Ga,Mn)As: Anisotropy and identification of hybridized states,"
Phys. Rev. Lett. 96, 117207 (2006).

3. PLANS FOR USER SUPPORT BUILDING PASS DOE REVIEW

Progress toward the construction of a new User Support Building (USB) took a big step forward
as the project passed a combined Critical Decision (CD) 1, 2, and 3 review in mid-October. The
Department of Energy (DOE) Office of Project Assessment (SC-1.3) within the Office of Science
(SC) conducts independent technical, cost, schedule, and management peer reviews of SC
construction projects and large experimental equipment. These reviews are known as "Lehman
Reviews" after SC-1.3 Director, Dan Lehman. As spelled out in DOE Order 413.3A, passing the
CD1 - CD3 review puts the ALS on track to receiving final approval to proceed with the project.

Construction of the USB will involve the demolition of Building 10, a failing World War II - era
building on the southwest side of the ALS. The new building will include a high bay for the
assembly of experimental apparatus, a seminar room, modern analytical laboratories, and office
space for about 85 occupants and support for over 2,000 scientific facility users. Many thanks to
the members of the project team, led by Joe Harkins, as well as Simon Morton, who agreed to serve
on the review panel, and Steve Rossi, who represents the ALS on the project team.

4. UEC CORNER: ELECTION RESULTS
(Contact: Clemens Heske, heske@unlv.nevada.edu)

Dear ALS Users: Thank you for casting your vote in the recent Users' Executive Committee (UEC)
elections! Please welcome the newly elected members of the UEC--Peter Fischer and Ken
Goldberg (Center for X-Ray Optics, Berkeley Lab) and Franz Himpsel (University of Wisconsin-
Madison). They will join the UEC in 2007. Thank you also for approving the changes in the UEC
charter--it now much more accurately describes the various activities of the UEC.

As you know, the ALS UEC is a group of elected ALS users that represents the ALS user
community, both toward ALS and Berkeley Lab management, as well as toward external persons
and groups such as members of the Department of Energy, committees reviewing the ALS, and
elected officials in Washington and elsewhere.

I would like to thank you for giving me the opportunity to represent your interests as chair of the
ALS UEC. My term expires at the end of December, but next year, you'll be well represented by the
new chair, Tony van Buuren (vanbuuren1@llnl.gov), and the new vice chair, Hendrik Ohldag
(hohldag@stanford.edu). Please do not hesitate to contact them or any other member of the UEC
(http://www-als.lbl.gov/als/uec/UECcontacts.html) with questions, comments, suggestions, etc. Best
Greetings!



5. CALL FOR GENERAL USER PROPOSALS: DUE JANUARY 3, 2007
(Contact: alsproposals@lbl.gov)

The User Services Office is accepting general user proposals from scientists who wish to conduct
research in the general sciences at the ALS during the running period from July through December
2007. The deadline for submissions is Wednesday, January 3, 2007. (This deadline does not apply
to protein crystallography proposals, which have a separate process and schedule.) To submit a new
proposal, go to the online form, "ALS General User Proposal and Request for Beamtime" at
http://alsusweb.lbl.gov/4DCGI/WEB_GetForm/Page1P.shtml/Initialize .

If you have an existing proposal for which you would like to request beam time during the July
through December 2007 cycle, you must submit a Proposal Renewal Form. Scientists with existing
proposals that are eligible for renewal will receive instructions on how to request a login and
password to access their proposal information and forms. Proposals can be renewed for up to three
six-month cycles following their initial submission. After a total of four cycles, a new proposal
must be submitted.

The numeric rating for each proposal will be communicated to the user along with any comments
from the Proposal Study Panel. The cutoff rating for each beamline in the previous proposal cycle
is published on the Web (see link below). The following resources are available for further
information:

  ALS User Services Administrator
    alsuser@lbl.gov

  General user proposal process
    http://www-als.lbl.gov/als/quickguide/independinvest.html

  ALS User Services online forms
    http://alsusweb.lbl.gov/

  Beamline information
    http://www-als.lbl.gov/als/als_users_bl/bl_table.html

  Proposal scores for July 2006 - January 2007
    http://www-als.lbl.gov/als/quickguide/pspscores.html

6. SAFETY FIRST: REPORT FROM THE ALS STAFF SAFETY COMMITTEE
(Contact: Jim Floyd, JGFloyd@lbl.gov)

The ALS has made significant progress on the recommendations made by the Berkeley Lab
Radiation Safety Committee (RSC) in response to shielding control incidents in the past year. All
high-priority items have been completed, and the remaining items have either been completed or
have RSC-approved plans. A revised Radiological Work Authorization (RWA) for the ALS was
also approved by the RSC and has now taken effect.

The ALS Staff Safety Committee remains very active and has taken on the following initiatives:
investigation of an incident involving the radiation safety shutter at Beamlines 5.3.1 and 5.3.2 after a
small light-fixture fire, development of guidelines for robotic safety, radiation safety procedures for
the x-ray microscopes, standardizing laser safety guidelines on the floor, and completion of the
beamline shielding endpoints.



Facilities Division has made substantial improvements to its Ground Penetration Permit process
and we will be following that procedure. Note that in some cases, Facilities will not grant a permit if
the scans are incomplete or show potential utilities too close to the proposed holes. As a
consequence, ALS will try to minimize penetrations in the floor deeper than 2 inches.

In preparation for the upcoming demolition of Building 10, we are working to consolidate and
reduce the inventory of chemicals and materials in the current User Chemistry Lab. While the
interim space in the ALS mezzanine is adequate, it won't have the same storage capacity. Owners of
these materials are encouraged to try to reduce the amounts wherever possible.

7. JOHN GRINOLD TAKES ON ROLE OF FACILITY MANAGER

John Grinold recently joined the ALS team as the ALS Facility Manager. The Facility Manager is a
new position designed to manage and supervise the execution of work planning and work controls
processes. He comes to us from the Nationial Ignition Facility (NIF) project at Lawrence Livermore
National Laboratory, where he was the field manager for switchyard and target area activities and
served as a work control officer. Extremely focused on working safely, John will be launching new
programs for hazard identification and communication and a new improved work permit process.
John and ES&H manager Jim Floyd will be teaming up for implementation of strong Integrated
Safety Management (ISM) processes at the ALS. His office is in Bldg. 80, Rm. 157 and his
telephone extension is x6826. Please drop by or call if you have any questions or suggestions.

8. HOLIDAY CLOSURE SCHEDULE

Berkeley Lab will close on the evening of December 22 and reopen on the morning of January 2.
During the closure, the Lab will shut down as much heating and ventilating equipment as possible
to reduce costs. (The ALS experiment floor will remain at normal temperature to prevent damage to
sensitive equipment.) The first user run of 2007 will be January 5 - 8, following the extended
installation shutdown currently in progress. There will be no December issue of ALSNews; the
next issue will be published on January 31. From all of us at the ALS, have a safe and happy
holiday season, and we'll see you next year!

9. ALS-RELATED WEB NEWS AND LINKS

Light moving through condensed matter: The first molecular movie
http://www.lbl.gov/Science-Articles/Archive/sabl/2006/Oct/5.html

Breaking down the barriers to carbon-based electronics
http://www.lbl.gov/Science-Articles/Archive/sabl/2006/Oct/6.html

One mystery of high-Tc superconductivity resolved
http://www.lightsources.org/cms/?pid=1001772

New moth variety disarms plants guarded by selenium
http://www.eurekalert.org/pub_releases/2006-11/cp-nmv111606.php

Magnetic needles turn somersaults
http://www.mpg.de/english/illustrationsDocumentation/documentation/pressReleases/2006/pressRel
ease200611281/index.html



10. OPERATIONS UPDATE
(Contact: Dave Richardson, DBRichardson@lbl.gov)

The ALS shut down at 8:00 A.M. on Monday, October 16, 2006, for planned installations and
maintenance. User operations will resume at 12:00 A.M. on Friday, January 5, 2007.

Long-term and weekly operations schedules are available on the Web at http://www-
als.lbl.gov/als/schedules/index.html . Requests for special operations use of the "scrubbing" shift
should be sent to Rick Bloemhard (ALS-CR@lbl.gov, x4738) by 1:00 p.m. Friday. A Web page
showing the ring status in real time can be found at http://www-als.lbl.gov/als/status/ .
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