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Call for the First PRT Proposals Issued

Proposals for the development and operation of the initial complement
of ALS experimental facilities must be received by August 15

Letters weremailed on March 17 to the
almost800 names on the ALSmail list,and
advertisements appeared in the April is-
sues of several scientific publications serv-
ing the synchrotron-radiation community,
all to announce a Call for Proposals from
participating research teams (PRTs) to de-
velop and operate the initial complement
of beam linesand experimental facilities at
the Advanced Light Source (ALS). The

deadline forreceipt of proposalsis August -

15, 1989.

A national user facility funded by the
U.S. Department of Energy for the pro-
duction of high-brightness, partially co-
herent x-ray and ultraviolet (XUV) syn-
chrotron radiation at the Lawrence
Berkeley Laboratory (LBL), the ALS is
scheduled to begin serving users in the
spring of 1993. Research areas are ex-
pected to include materials and surface
science and technology, biology and
medicine, atomic and molecular physics,
chemistry, earth science, and microfab-
rication.

The design of a series of insertion de-
vices (undulators and wigglers) and as-
sociated beam lines that span the spectral
range accessible to the ALS is now under
way, based oninput from the ALS Science
Policy Board and from the user commu-
nity through a series of workshops and
letters of interest that were solicited from
potential PRTs.

Proposals are now invited from PRTs
to work with the ALS staff on the design,
construction, and commissioning of inser-
tiondevicesand beamlines, to develop the
“associated experimental apparatus, and to
carry outtheinitial scientific program with
these facilities. Proposals are especially
encouraged from insertion-device teams,

although proposals frombending-magnet
teams will be considered to the extent that
resources permit.

Privileged access to thefacilitiesithelps
develop will be assigned to each PRT for
itsownresearch program, with theamount
of access dependent on the resources
(personnel, funding, and equipment)
provided for the facilities by the PRT. The
remaining access will be available to gen-
eral users. There will be a call at a future
date for proposals from general users
desiring to use these facilities.

The first decisions on PRT proposals
areexpected tobeannounced in December
of this year. All proposals will be evalu-
ated by the ALS staff and by the ALS
Program Review Panel (see page 3).

ALS Scientific Program Coordinator
Fred Schlachter, to whom all proposals
should be sent, emphasizes the impor-
tance of this round of PRT proposals. Al-
though spring 1993 may seem far in the
future, thedesign, fabrication, installation,
and commissioning of the ALS and its
insertion devices and beam lines are such

complex tasks that decisions need to be
made this year to ensure that operations
begin as scheduled. It is therefore essen-
tial, says Schlachter, that proposals be
submitted by all PRTs desiring to work on
theinitial complement of ALS experimen-
tal facilities.

Technical information is available to
help in the preparation of a proposal. In
particular, the ALS Handbook (LBL PUB-
643 Rev. 2) has been revised to show the
mostrecent calculations of spectral bright-
ness and flux for several planned insertion
devices and for the bending magnets.

A particularly useful feature of the
revised handbook is a set of tables cal-
culated by thelead engineer for beam lines,
Dick DiGennaro, giving detailed perform-
ance figures for the associated insertion-
device beam lines, which are based on
spherical-grating monochromators. The
recent use of an LBL-designed and -con-
structed spherical-grating monochroma-
tor torecord an ultrahigh-resolution x-ray
absorption spectrum of gaseous molect...
lar nitrogen confirms that the ALS bean+
line planning is on the right track. Tk
nitrogen spectrum, taken on the VU_,
branchline of beam line VIat the Stanfor
Synchrotron Radiation Laboratory by LEX
scientists, was good enough to resolp
molecular vibrations (see page 9). 4]

Copiesof the Call for Proposalsand tl--
ALSHandbook can beobtained by retur
ing the postage-paid formin the newsle
ter after checking the appropriate box¢y
All questions about proposals should r
directed toSchlachter, whocanbe realchlf::,L
by telephone at 415-486-4892, by facsim
at 415-486-4873, or by e-mail (bitnet, iy
ternet/ARPAnet, or DECnet/HEPn =
with user name FRED and node LBL.
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Demolition Activities Pace
ALS Building Construction

A $12.5-million contract for ALS con-
ventional facilities has been awarded to C.
Overaa and Co., a well-established, fam-
ily-owned and -operated construction firm
based in Richmond, California. A me-
dium-sized contractor, Overaa has many
Bay Area commercial, community, and
institutional structures to its credit. The
company beganits ALS construction work
on December 1, 1988. The term conven-
tional facilities refers to the structures that
house the technical facilities (the electron
linearaccelerator, thebooster synchrotron,
the storage ring, the beam lines, and the
experimental hall). Associated work in-
cludes site preparation and improvement
and connection of electrical and mechani-
cal utilities.

In anticipation of the contract award,
the ALS projectbegansite preparation last
June. This work was subsequently as-
sumed by Overaa. Major activities in-
cluded removal of the 184-Inch Cyclotron
and itsshielding, modifications toanearby
building, and demolition/removal of sur-
rounding structures and buildings (see
drawing). An obsolete cooling tower and
electrical substation, presently still intact,
will be torn down in the near future.

A critical aspect of ALS site prepara-
tion is the decommissioning and removal
of the transformer substation that, for

almost 40 years, ably serviced the cyclo-
tron and other buildings in the immediate
vicinity, a geographic area designated as
the Original Laboratory Site (OLS). The
substation still services the rest of the OLS
community and will bereplaced by amore
powerful 12.5-MW substation.

Before the awarding of the contract,
LBL initiated substation site-preparation
activities by purchasing the transformers
and switchgear, installing new under-
ground conduits, and beginning con-
struction of the substation foundation (later
completed by Overaa—see photo). The
transformers and switchgear haverecently
been installed, although wiring and test-
ing will continue through the end of May.

Once the new substation is fully op-
erational, the old one will be demolished
and removed, along with the remaining
cooling tower situated near related elec-
trical equipment. The way will then be
clear to complete the foundation for the
60,000-square-footaddition to the cyclotron
building (Building 6) that will encircle the
existing building and house the storage
ring, beam lines, and experimental hall.

Construction progress in the original
portion of Building 6 includes removal of
the cyclotron-vault concrete floor and in-
stallation of the foundation for thebooster-
synchrotron shielding and of steel rein-
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forcing bars for its sidewalls. It is antici-
pated that this area will be ready for occu-
pancy by next January, so that installation
and testing of the linac and booster can
begin while Overaa completes theannular
addition.

Foundation work for the addition is
just getting started, and structural steel is
being fabricated in anticipation of in-
stallation this summer. This activity will
include installation of heavy beams and
girders for the mezzanine level of the
addition, which is designated for user of-
fices and light lab space (see page 5).

The construction
schedule for conven-
tional facilities spans
2 years, with comple-
tion anticipated by
January 1991.

Other work in progress includes the
construction of a large retaining wall on
the northwest corner near the new Ad-
vanced Materials Laboratory, as well as
design of precast shielding blocks for the
storagering and design of the ALS control
room, which is to be located in an existing
building (Building 80) adjacentto the ALS.
The construction schedule for conventional
facilities spansapproximately 2 years, with
completionanticipated by theend of Janu-
ary 1991.

s

A new 12.5-MW substation will provide electrical power to the ALS
and to other buildings in the neighborhood known as the Original
Laboratory Site. Here the conventional-facilities contractor is pour-
ing the substation foundation.

Demolition and removal of structures in the vicinity of the ALS site to
make room for the new building are partly the responsibility of LBL
and partly of the conventional-facilities contractor. The drawing
shows progress through March 31.
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From the Chairperson
Users’ Executive
Committee:

Three UEC Subcommittees

Are Now Seeking User Input

Much has happened at the ALS since
my last letter. Perhaps mostimportant, at
long last, there are real, visible changes at
the construction site (see page 2). At the
same time, the ALShasbeenaccumulating
the administrative machinery and gather-
ing the user community thatare necessary
to a first-class, successful facility. The
Science Policy Board, formed at the end of
last year, had its first meeting in February,
and the Program Review Panel (PRP) has
now also been assembled.

The PRP is of particular importance to
users since it will be making recom-
mendations concerning the allocation of
beam lines and of resources from ALS
construction funds for the next few years.
The PRT proposal process is also pro-
ceeding rapidly under theabledirection of
Scientific Coordinator Fred Schlachter, who
recently contacted many of you. The time
is now approaching when we can roll up
our sleeves and think about real beam
lines.

The UEC has been helping to plan the
next ALS Users’ Association annual meet-
ing, scheduled for this August7, as adver-
tised on page4 of thisnewsletter. Thisdate
was chosenso that wecan overlap with the
Sixth National Conference on Synchrotron
Radiation Instrumentation, otherwise
known as SRI 1989, which will be held in
Berkeley from August 7 through August
10. Here are a few things you might wish
to think about before the meeting.

Recently, the UEC has begun forming
three subcommittees. The first concerns
time-resolved experimentsatthe ALSand
isheaded by Tom Baer and Dennis Lindle.
They have organized a workshop to be
held during the SRI 1989 meeting. I en-
courage any of you who have any interest
in using the time structure of the ALS to
attend.

The second subcommittee is involved
in planning user-supportspace. Itishoped
that funds will be available to complete a
15,000-square-foot portion of the mezza-

Program Review Committee Formed

Anine-person Program Review Panel (PRP) has been appointed by LBL Director David
Shirley to provide him, through the ALS Director, with recommendations on the disposi-
tion of proposals for the developmentand use of ALS insertion-deviceand bending-magnet
beam lines. The first chairperson will be Neville Smith of AT&T Bell Laboratories.
Membership in the PRP will be for staggered terms of three years, renewable for no more
than one term, but some charter members will have two- or four-year terms to establish the
rotation sequence.

The main work of the PRP in the time before the ALS begins operations in April 1993
will be to review and evaluate proposals from participating research teams (PRTs) to
design, construct, and operate a beam line, whereas later on the activity will be divided
among proposals from new PRTs, performancereviews of existing PRTs, and proposals for
general-access time on beam lines that havealready been commissioned. Itisexpected that
the PRP will meet at least twice yearly.

Members of the PRP are

Neville Smith, AT&T Bell Laboratories (Chairperson)

C. Richard Brundle, IBM Alamaden Research Center
Sheldon Datz, Oak Ridge National Laboratory

Michael Knotek, National Synchrotron Light Source
Robert Macey, University of California at Berkeley
Giorgio Margaritondo, University of Wisconsin-Madison
Keith Moffat, Cornell University

Joe Wong, Lawrence Livermore National Laboratory

J. Michael White, University of Texas at Austin

® © © & o © o o°o o

nineabovethe experimental floor (see page
5). This area will be used for user offices,
light laboratory space, and other ameni-
ties. The subcommittee will work with
ALS staff to plan the optimum use of the
mezzanine.

The third subcommittee willadvise the
projectstaff concerning user needsrelated
to the ALS control system. Operations at
the ALS will require unprecedented in-
teraction and communication between the
control system for the storage ring and
insertion devices and the experimenters.
This subcommittee will therefore be com-
posed of personnel fromboth the ALSand
the UEC.

For the moment, any of you who have
ideas about mezzanine-space planning or
control-systems issues that should be
considered by these subcommittees are
invited to contact me. There will also be
opportunities to discuss these matters at
the August annual meeting.

The time is now
approaching when we
can roll up our sleeves
and think about real

beam lines.

Finally, there is the nomination and
election process for new members of the
UEC. Asyouknow, the UEC will continue
to offer important input to the ALS man-
agement during the construction and
commissioning periods. Itis therefore very
important to have active representation
from all communities. As was done last
year, we will replace four current UEC
members with three newly elected mem-
bers who will serve 3-year terms.

The members whose terms will end
this year are Allen Hartford (Los Alamos),
Franz Himpsel (IBM Yorktown Heights),
Janos Kirz (SUNY Stony Brook), and
Joachim Stohr (IBM Almaden). The UEC
has formed anominating committee com-
posed of the four members who are step-
ping down. I encourage you to send your
suggestions fornew UECmembers to these
people. Alternatively, as was done last
year, nominations made during the an-
nual meeting over the signatures of five
ALSUA members will beadded to the list
of candidates for election by mail ballot.

Ilook forward to seeing youin August.

Stephen D. Kevan, Chairperson
Users’ Executive Committee
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First ALS Beam Recorded in
the Electron-Gun Test Stand

At 5:45 PM on Monday, April 10, just
hours before the Department of Energy
semiannual review of the ALS (see page5),
the first electron beam was produced in
the electron-gun test stand. The electron
gunis the very first section of the accelera-
tor complex that injects electrons into the
ALS storage ring and is now the first op-
erational piece of accelerator hardware.

Achieving the firstbeam, which had an
energy of 60 keV, was the result of months
of effort by the project team, culminated by
two weeks of intense activity by lead engi-
neer Brian Taylor and his team of installa-
tion technicians coordinated by Ken Bap-
tiste.

Theteststand marriesall the necessary
components for a fully operational ALS
subsystem: the hardware itself, a com-
plete vacuum system, conventional facili-
ties (such as low-conductivity water and
compressed air), power supplies, the con-
trol system, interlocks, and diagnostic
equipment. Thatthesystem does function
as a unit is shown by the photo of an
oscilloscope trace of a current pulse through
the test stand.

Subsequent activity will include de-
veloping an optimized procedure for tun-
ing the electron beam in preparation for
further acceleration to 50 MeV in the S-
band electron linear accelerator. Tempo-
rarily housed in a concrete bunker along-
sidethe Bevatronat LBL, the test stand will
be moved after the first part of the ALS
building isready for occupancy next Janu-
ary.
Although working hardware aptly
symbolizes the transition from engineer-
ing design to actual construction, the de-
sign, manufacture, and testing of the tech-
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nical components of the remainder of the
ALS accelerator complex also signal tre-
mendous progress.

Engineering models of all booster-
synchrotron and storage-ring magnets
have been built, and their performance is
being evaluated in an area near the elec-
tron-gun test stand by lead engineer Jack
Tanabe and his team of magnet designers.
The results of testing done so far are good
enough that all booster magnets (dipoles,
quadrupoles, and sextupoles) have been
accepted for production. Production has
already begun on the dipoles and the
quadrupoles inotherbuildingson the LBL
site. Inaddition, contractshavebeensigned
for the first girder and struts that will
support the booster magnets in the ALS
building when installation begins next
year.
The ALS control system developed by
lead engineer Steve Magyary and his crew
is based on a highly distributed system of
intelligent local controllers (ILCs). The
ILCs have been designed and reduced to
thesizeof 3U Eurocard modules, as shown
inthe photo. TenILCsarenow inuseinthe
electron-gun test stand. One is also in
place in the engineering test chassis that
hasbeen developed for the electron-beam-
position monitors.

As designed by the engineering team
lead by Kurt Kennedy and Tom Hender-
son, the vacuum chamber of the ALS stor-
agering includes 12 sections, one for each
arc of the ring, each 10 meters in length.
After somedelay dueto theinitial contrac-
tor’s going into bankruptcy, the firstarticle
chamber has been delivered for measure-
ment and testing. The booster synchro-
tron vacuum vessels have already been

Oscilloscope trace from a
EXT2 monitor in the electron-gun
test stand shows a 1-A peak
current in a pulse with a 50-ns
width. Eventually, the peak
current will be doubled and
the pulse width reducedto 2.5
ns.
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built at LBL and are awaiting their incor-
poration into the dipole magnets during
assembly.

A contract for the design and manu-
facture of rf accelerator cavities for the
booster synchrotron and for the storage
ring has been placed, with delivery of the
first cavity scheduled for this fall. In prepa-
ration for testing this cavity, a test stand
complete with a 500-MHz, 60-kW trans-
mitter is being set up at a fourth LBL site.

Finally, 120 equipment racks will be
needed to house the power supplies, con-
trol equipment, interlock systems, and so
on for the ALS injector and storage ring. 2
About two-thirds of theseracks have been
delivered and are now being loaded with
linac and booster equipment in still an-
other LBL building.

The intelligent local controller (ILC) is the foundation ofthe highly distributed ALS control
system. Each ILC is the size of a 3U Eurocard module.

DOE Reviews a Scope Increase for the ALS

Atsix-monthintervals, the U.S. Department of Energy (DOE) re-
views the status of the ALS project to see that construction mile-
stonesarebeing metand thatbudget projectionsremain valid. Inthe
mostrecent semiannual review during April 13-15, the DOE review-
ers also evaluated plans for a proposed increase in the scope of the
ALS project. The scope increase has as major goals (i) improving
photon-beam stability and hence the probability thata high synchro-
tronradiationsourcebrightness, especially that of undulators, would
berealized for experiments atan early date after project completion
and (ii) providing office and light laboratory space to users without
thedisruption caused by constructionafter facility operations begin.
It would raise construction costs of the $99.5-million ALS by about
$9.7 million but would not change the date for initial operations,
now scheduled to begin in April 1993.

In addition to being reviewed by DOE, the plans for the scope
increase were presented to the ALS Science Policy Board atits initial
meeting on February 9 and 10, and they have been discussed with
the ALS Users’ Executive Committee, whoseinput hashelped shape
the specifics of the proposal. Although thereis general concurrence
among these groups that the implementation of the increase would
benefit users and boost the scientific productivity of the ALS, final
approval rests first with the Administration in Washington, which
must includeitin a budget request, and with Congress, which must
appropriate funding. ALS Director Jay Marx hasbeen working hard
to get the scope increase included in the FY 1991 budget.

Although the need for a stable photon beam has always been ap-
preciated, the depth of the appreciation has grown as the scientific
opportunities afforded by finely focused XUV beams have been
clarified in the ALS topical workshops held during the past two
years. Moreover, understanding of theengineering requirements to
provide the necessary stability has also grown. Much attention in
the base-project engineering design was given to controlling short-
time-scale perturbations due to vibrations and the like. Recent
experienceat other facilities hasled to the formation of a special ALS
task force to study the extent to which dimensional changes in the
storage-ring and in the beam lines due to slow temperature changes
result in unacceptable beam motion.

Inapresentation to the DOE reviewers, task-force member Tony
Warwicknoted that therequirement fora stability equal to one-tenth
the beam size meant that the horizontal and vertical electron beam
positionsinan undulator must be constant to within33.0and 6.3 m,
respectively. Similarly, thehorizontaland vertical divergences must
be constanttowithin3.0and 1.6 rad, respectively. Warwick argued
for a layered thermal stabilization system. The first layer would
consist of temperature control of magnet cooling water and air con-
ditioning of the storage-ring tunnel and the beam-line area for
"rough"stabilization. Thesecond layer would bebased on electronic
feedback from photon-beam position monitors in the beam lines for
"fine" stabilization. Beam-position monitors are already part of the
ALS scope, but temperature control is needed to avoid an unrea-
sonable feedback-gain requirement.

The widespread user interest in the ALS and the likelihood of a
significant number of researchersonsiteatanearly datehavehelped
dramatize the need for user offices, light laboratory space, storage
areas, utility room, and other amenities, such as conference rooms,
alibrary, and staffrooms. Theshortage of building space on the LBL
site makes the addition of a mezzanine to the new ALS building the
most practical solution. With DOE'’s concurrence, the project has al-
ready committed more than $2 million of construction funds to build
the basic structural skeleton of the mezzanine, thereby avoiding the
need for a shutdown later after facility operations have begun. It is
now proposed to finish concurrently with the construction project
enough of the mezzanine to accommodate some 60 users when
operationsbegin. Theremainder of themezzanine can becompleted
without disrupting operations if additional funds become available
in the future.

Finally, itis proposed to add several bending-magnet front ends
withshuttersand isolation valves during the construction project. In
this way, the investment required of users to develop bending-
magnet beam lines in addition to any funded by the ALS construc-
tion project is reduced substantially. In addition, the beam lines can
be incorporated in the future without the need for a shutdown to
open the storage ring to the atmosphere and the concomitant incon-
venience to users.



Electron Beam Dynamics
Clears Panel of Reviewers

Inkeeping with the ALS policy of hold-
ing external reviews, the single-particle
dynamics studies of the accelerator phys-
ics group were the focal point of a two-day
review last February 15 and 16. Single-
particledynamics refers to the behavior of
the individual electrons in the beam as
they movein themagneticfields produced
by the ALS bending, focusing, steering,
and chromaticity-correction (sextupole)
magnets and by insertion devices.

The ALSstoragering, withits very low
beam emittance, requires very strong sex-
tupoles. These are inherently non-linear
devices whose fields lead to unstable par-
ticle motion at large amplitudes. More-
over, the strong magnetic fields of the
insertion devices, which include both lin-
ear and nonlinear components, can also
lead to lower stability. To achieve the
project goals of low beam emittance and
long lifetime, it is necessary to assess any
errors in these magnetic fields and then
determine their effects on beam proper-
ties.

The figure of merit for these effects is
the dynamic aperture, which corresponds
to the maximum stable horizontal and
vertical amplitudes for betatron motion in
the storagering. For a particular machine
design, we must ensure via simulations
thatthedynamicaperture islargeenough
both to permit beam injection and to ac-
commodatescattered particles whoseloss
would degrade the beam lifetime.

Although substantial work on single-
particle dynamics had been carried out in
the design phase of the ALS, the February
review provided an opportunity to de-
scribe new work by Bruno Autin, Swapan
Chattopadhyay, Etienne Forest, Al Gar-
ren, Klaus Halbach, Alan Jackson, Roder-
ichKeller, Charles Kim, Hiroshi Nishimura
and Mike Zisman.

The review panel consisted of four
experts from the accelerator physics com-
munity: Donald Edwards, Fermilab
(Chair); Samuel Krinsky, National Syn-
chrotron Light Source; Helmut Wiede-
mann, Stanford Synchrotron Radiation
Laboratory; and Albin Wrulich, Sincro-
trone Trieste. They were asked to review
accelerator physics issues critical to ALS
performance, especially our approaches to
thespecification and evaluation of magnet
tolerances and on our studies of the effects
of magnetic imperfections and insertion
devices on the electron beam. They were

6

also asked for their judgment on whether
the dynamic aperture estimated for the
ALS is sufficient for machine operation.
Preparation for the review included
the development of an entirely new sim-
ulation code, the GEMINI package, that
can track particles with specified initial
conditions through a “realistic” storage
ring that includes the effects of:
¢ systematic magnetic field errors
¢ random magnetic field errors
* transverse magnetmisalignments
* magnet rotations about the beam axis
(roll)
¢ linear and nonlinear magnetic fields
arising from insertion devices
e synchrotron oscillations of theelectron
beam
The machine lattice considered, an up-
dated version of that in the 1986 ALS con-
ceptual design report, has a natural emit-
tance of 3.5 nm-rad, as compared to the
design specification of 10 nm-rad.
Theavailability of engineering models
for many of the storage ring magnets
motivated us to review all ALS magnet-
design tolerances in the light of measured
performance. These refined tolerances
were then used in realistic simulations of
the injection process.
A systematic study of the effects of a
singleinsertion device wasalso completed.

Thisstudy included all field and misalign-
menterrors, theinfluence of higher spatial
harmonics in the insertion device fields,
and consideration of several alternative
techniques for matching the insertion
device with thelatticeoptics. Theeffectsof
multipleinsertion devices werealsolooked
at.

Lastly, we investigated the effects on
beam lifetime of the reduced dynamic
aperture due to errors, synchrotron oscil-
lations, and insertion devices.

Our main conclusion is that the ALS
dynamicaperture—based ontheassumed
magnetic field and alignment tolerances
and on our ability to achieve rms closed-
orbit distortions below 0.2 mm—is ade-
quate for injection and routine operation.
With errors included, the effects of the
insertion devices were found to beinsensi-
tive to the alternative matching schemes
investigated, so that sophisticated schemes
with many quadrupoles are unnecessary.

Moreover, we have demonstrated (see
figure) thatthe dynamicaperture doesnot
degradesignificantly asadditional devices
are added. However, when synchrotron
oscillations are included in the simula-
tions, the Touschek lifetime does appear to
degradesomewhatand willlikely belower
than that originally estimated.

In general, the reviewers were pleased
with the work that was done and agreed
with our conclusions. However, they did
urgeustoexplorearelaxed lattice configu-
ration, with higher emittance, to reduce
the sensitivity to closed-orbit distortions.
This effort is presently under way.
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Effects of realistic errors and multiple insertion devices on the ALS dynamic aperture. The
curve labelled “all errors” shows the decrease in dynamic aperture when magnetic field errors,
magnetmisalignments, and a corrected closed-orbit distortion are included. Even after the ad-
dition of eight undulators, the dynamic aperture is larger than the effective vacuum-chamber
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ADVANCED LIGHT SOURCE INFORMATION

To receive information about the ALS, check the appropriate boxes, fill in your address, clip the postage—paid card and drop
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to me; please add my name to the ALS mailing list.

[d 1 would like the brochure containing information about the ALSUA
annual meeting and SRI 1989.
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[ 1 would like to receive LBL PUB-643 Rev. 2, "An ALS Handbook."

NAME

INSTITUTION

MAILING ADDRESS

TELEPHONE

COMPUTER-MAIL ADDRESS

My major scientific interests are in the fields of

[ Materials Science

[ Chemical Science

[ Life Science

[ Surface Science

[0 Atomic and Molecular Science
[0 Geosciences

[ Accelerator Science

O Other




Attn:

Business Reply Mail

First Class Permit No. 1121 Berkeley, Ca.

Postage will be paid by addressee

Lawrence Berkeley Laboratory
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SGM Proves Itself on the
BL-VI VUV Branch at SSRL

ALS optical scientists have long
planned to use beam lines equipped with
spherical-grating monochromators (SGMs)
to collect, focus, and spectrally disperse
the high-brightness radiation from undu-
lators. Therecently installed VUV branch
of beam line VI at the Stanford Synchro-
tron Radiation Laboratory (SSRL) serves
partly as a prototype for this approach.
Designed and built by LBL staff to receive
radiation from a 54-pole wiggler, the VUV
branch line is con-structed around a 55-
meter SGM.

Inits first major test, the SGM has come
through with flying colors. X-ray absorp-
tionspectramadeby Phil Heimann of LBL
and Fred Senf of SSRL of the 1s — *
electronic transition near 401 eV in gase-
ous molecular nitrogen clearly show vi-
brational structure with a resolution of 60
meV. This is state-of-the-art performance
and matches thatachieved with the some-
what similar cylindrical-element (Dragon)
monochromator of C.T. Chen of AT&T
Bell Laboratories in measurements on the
U4B beam line at the National Synchro-
tron Light Source.

Project manager for building and in-
stalling the VUV branch was Wayne

McKinney, an optics specialist who joined
LBL two years ago to work on the ALS.
Ted Lauritzen was the lead engineer in a
group that included John Chin and Bill
Gath.

The optical design of the SSRL SGM
and of those proposed for the the ALS is
due to LBL's Malcolm Howells. Spectral
resolution and resolution-blurring aber-
rationsareissues with the toroidal-grating
monochromatorsthatarenow widelyused
at synchrotron light sources. The spheri-
cal-grating approach is capable of excel-
lent resolution, and spherical optical sur-
faces are easier to manufacture than
toroidal, although they provide no astig-
matism correction.

According to the scheme published by
W.A. Rense and T. Violett in 1959, the
astigmatism associated with spherical
gratings can be corrected by a condensing
system that images the source onto the
entrance slit in the dispersion (vertical)
plane and onto the exit slit in the horizon-
tal plane. Although wave-length tuningis
by simple rotation of the grating, the pen-
alty for taking this tack is that the entrance
and exit slits must be movable to keep
them on the Rowland circle during wave-

Spherical-grating monochromator on beam line VI at the Stanford Synchrotron Radiation
Laboratory. The grating chamber is at the right and the movable entrance-slit assembly is at
the left.

length scanning, as shown in the photo
below.

The condensing system chosen by
Howells for undulator beam lines consists
of two spherical mirrors with their planes
ofincidence perpendicular toeach otherin
the configuration originated by Kirkpa-
trick and Baez in 1948. Because of the low
emittance of the ALS storage ring, the
monochromator can accept the entire
undulator beam in most cases, even at a
slit-with of 10 m. Although individual
variations in details are under considera-
tion, such as the elimination of one or both
of the condensing mirrors, all ALS undula-
tor beam lines now being designed by the
project staff are of this type.

Relative Intensity
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X-ray absorption spectrum of gaseous mo-
lecular nitrogen has a resolution of 60 meV,
which is good enough to clearly resolve vi-
brational structure inthe 1s— *electronic
transition.

The SSRL beam line VI VUV branch
follows a similar philosophy but has a
single toroidal mirror as the condensing
system. Althoughtheyarenotyetin place,
the SGM is designed to use water-cooled
gratings, as in the ALS. The present 600-
lines/mm grating, made by Ferranti As-
tron, is fused silica and covers the spectral
range from 180 to 820 eV.

Key subsystems of the monochroma-
tor include the water-cooled gratings,
which must operate in an UHV envi-
ronment, a kinematic-mounting with six
invar struts to adjust the position and ori-
entation of the grating chamber to within
0.001in.,and a high-resolution, laser-inter-
ferometer-based wavelength-drive system.
The Orasis Corporation of Oakland, CA
manufactured slit slides and motors for
the slit and wavelength drives. The slit
slidesareflatand parallel to4 m. Finally,
the legs of the grating chamber are water-
filled to provide thermal mass and resist
the dimensional changes associated with
temperature fluctuations.



Engineering Design Begins
for First Insertion Device

Specially designed insertion devices
will be required to realize the high-bright-
ness photon beams made possible by the
low emittance of the ALS electron beam.
Based on input from the user community
through a series of workshops and letters
of interest, a team headed by Bill Hassen-
zahl is designing a set of insertion devices
(IDs) and associated beam lines that span
the spectral range accessible to the ALS.
The first devices will have nominal peri-
ods of 3.9, 5.0, 8.0, and 13.6 cm. The first
three are undulators and will be 5.0 m
long; the 13.6-cm-period ID will be a wig-
gler withalength of 2.5m. Thegoal of very
highbrightness and useful fifth-harmonic
output, as shown in the figure below, im-
poses unusually tight tolerances on the
magnetic field quality and thus on the
mechanical structure.

The figure on the next page shows the
major subsystems (magnetic structure,
support structure, drive system, and vac-
uum system) for the proposed 5-m-long
insertion devices. The design philosophy
for the initial complement of insertion
devices is to create a generic insertion-
device design and thereby reduce engi-
neering and fabrication costs and make for
easier maintainability. Undulator and
wiggler components that will be similar
include the backing beams, support struc-
tures, drive systems, vacuum chambers,
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and pumping systems. The supportstruc-
tures, backing beams, and positioning
systems are all designed to function com-
fortably with amaximum magneticload of
38,000 kg, which will occur with U8.0 at
high K values. The first device to be de-
signed and constructed will be the 5.0 cm
period undulator, U5.0. This device was
chosen because it will have nearly maxi-
mum performance when the undulator
gap is at the commissioning value of 2.4
cm.
A group of outside experts participated
in a “physics review” on January 27 to
assess the calculations of errors and toler-
ances and the design approach. The gen-
eral conclusion was that theunderstanding
of the characteristics of insertion devices
was good and that the design process
should proceed. Lead engineer Egon Hoyer
and the insertion-device group are now
working on a conceptual design of US.0.
The result of this effort will be a design
with sufficient detail to develop a cost es-
timate. The conceptual design will be
reviewed in June before detailed design
begins.

Some parameters and tolerances for
U5.0 are given in the table. Each tolerance
in the table is set by a calculation of its
effect on spectral performance or on the
ALS electron beam.

The ALS insertion devices will use the
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hybrid magnetic configuration invented
by Klaus Halbach, which consists of Nd-Fe
magnetic blocks and vanadium permen-
dur poles. The hybrid is chosen because of
several advantages over the pure current-
sheet-equivalent-material (CSEM) design.
Inaddition to being less sensitive to errors
inthecharacteristics of themagnetic mate-
rial, it is simpler to achieve high peak
fields.

The proposed U5.0 magneticstructure
includes
e Half-period poleassemblies, each con-
sisting of an aluminum keeper, a vana-
dium permendur pole (8 cmwideby 11cm
high by 0.90 cm thick), and Nd-Fe blocks

U5.0 Parameters and Tolerances

Period 5.0cm
Overall Length 50m
Number of Periods 98
Maximum Operation Field 09T
Minimum Operational Gap 1.4cm
Usable Spectral Harmonics 1,3, &5
Block Material Nd-Fe
Pole Thickness 0.88 cm
Gap Variation - Systematic 20 pm
Single Pole Tilt 0.2 mrad
Pole Thickness Variation 50 pm
Block Easy-Axis Orientation +/-1.6°
Pole-Width Variation 50 pm

(6.4 cm by 3.53 cm by 1.60 cm in the orien-
tation direction). Pole-assembly fabrica-
tionis planned to be similar to thatused on
the LBL-built wigglers on beam line VI
and beam line X at the Stanford Synchro-
tron Radiation Laboratory.
® Pole-assembly mounts fabricated from
jig-plate aluminum for mounting and ac-
curately positioning approximately 30 pole
assemblies each. Each pole-assembly
mount is in turn kinematically mounted
onto a backing beam.
¢ Steelbacking beamshold themagnetic
structure components and provide mag-
netic shielding. These 5-m-long beams
(2.5 m for the wiggler) are rigid, with a
deep, 81-cm, weband an89-cm-wide flange
tominimize systematic gap variations that
cause a loss in spectral performance.
e Sets of rotators, for nulling the field in-
tegral, similar to those used on the beam-
line-VI wiggler, are planned.
* Tuning studs and auxiliary coils have
been considered and will be designed and
built if required.

Two types of support structure, four-
post and C-frame, were evaluated in the
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The generic mechanical structure for the LBL Advanced Light Source insertion devices. The
structure is 5.0 m long and is designed to accommodate magnetic loads up to 38,000 kg with
acceptable deflections.

process of designing U5.0. The four-post possibility of using external magnetic-
support structure was selected because of measurementequipment.

the following advantages: The four-post design consists of a rigid
¢ Greater tunnel walkway clearance. base with three kinematic floor mounts
e Less gap deflection because the struc- and alignment assemblies, four horizontal
ture is more rigid. members that pass through the two back-
* Nopolerotation (tilt) because theload- ing beams, and four vertical posts. This
ing is symmetrical. modular design provides for easy assem-
e Better access for assembly of com- bly and servicing. The four horizontal
ponents. members pass through the backing beams,
Advantages of the C-frame included eas- thereby allowing the structure to fit within
ier vacuum-chamber installation and the a 2.4-m-high tunnel.

Charles Shank Will Be LBL Director

Charles Vernon Shank, 45, director of the Electronics Research Laboratory of AT&T Bell
Laboratories in Holmdel, NJ, has been named to succeed David A. Shirley as Director of
LBL on September 1.

University of California President David Gardner recommended Shank to the Uni-
versity’s Board of Regents after receiving the advice of an advisory committee consisting
of Regents and members of the scientific, University, and LBL communities. The Regents
approved the selection at their meeting of March 17. The U.S. Department of Energy, for
whom the University manages LBL, concurred in the choice of Shank to become the fifth
LBL director and the first to come from outside the Laboratory.

In announcing the selection, Gardner said, “Dr. Shank is an extremely impressive in-
dividual with impeccable credentials as a scientist and engineer.” Shank is a member of
both the National Academy of Sciences and National Academy of Engineering. Heis par-
ticularly well known for his work in the spectroscopy of ultrafast events in physical and
chemical systems and for the development of so-called femtosecond lasers with which to
do experiments on the required time scale.

“Iam honored and challenged by the opportunity tojoinaresearch institution with the
tradition of excellence that has been established by the Lawrence Berkeley Laboratory,”
said Shankina prepared statement. “LBL isa particularly exciting place to be, withits com-
mitment to fundamental science and its role in education.” A news story reported that
Shank named the ALS as a "wonderful" LBL attraction that helped him to make the
decision to come to Berkeley.
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