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NEWS OF THE ADVANCED LIGHT SOURCE 

A Major ALS Construction Appropriation 
With the first installment of $18 million in hand, intensive activity is now 

under way under new project head Jay Marx 

just before its 1987 Ch ri st mas brea k, 
the Congress passed an appropri ati ons 
bill for fi sca l year (FY) 1988 that con­
tains $18 milli on for constructi on o f the 
Ad vanced Light Source (ALS) at the 
Lawrence Berkeley Laboratory. The b ill 
was immedi ately si gned by the 
Pres ident . M oreover, th e Pres ident's 
new FY89 budget ca lls for $30 million 
for the A LS. If this and subsequent 
installments continue to be appro priated 
at the pace req uired fo r a 5-yea r con­
structi on sched ule, the $98 .7 -million 
A LS should be ready to serve its consti ­
tuents in late 1992. 

Along w ith rece ipt of the first large 
all ocati on of constructi on money, the 
ALS project ca n report several signifi­
ca nt news items, beginning w ith the 
naming of jay M arx as Project Director 
last june. A major hurdle passed in 
September was approva l by the Univer­
sity o f Ca lifornia Board of Regents o f 
the architecture and engineerin g p lans 
of the ALS. A new cost analys is 
prepared fo r a Departm ent o f Energy 
(DO E) rev iew in November showed no 
signifi ca nt changes. 

However, some issues remain to be 
reso lved, including a pa rsimoni ous allot­
ment for R&D and a sea rch for the 
resources to build a mezza nine in the 
ALS building. The mezza nine would 
provide contiguous offi ce and light 
laboratory space fo r the expected large 
number of users. Finally, the time is at 
hand to begin the process of formin g 
the inserti on-dev ice teams (IDT's) and 
bending-magnet tea ms (BMT' s) that w ill 
be invo lved in the deve lopment of th e 
bea mlines, including the experim ental 
end stati ons. 

Orga niza ti onally, the ALS project 
res ides within the Accelerator and 

Fusion Resea rch D iv ision at LBL. Last 
June, w hen it seemed likely that money 
for constructi on would be appropriated, 
Laboratory Director David Shirl ey and 
A FRO Associate Director Klaus Berkner, 
w ho was th en acting as ALS Projec t 
Director, tapped Jay M arx for the full ­
time job of oversee ing the ALS. At th e 
time, M arx was deputy A FRD head . 

M arx rece ived his Ph.D. at Co lumbia 
University and then jo ined the faculty o f 
Ya le University. At both institution s, he 
worked w ith small research groups that 
were users at large acce lerator-based 
facilit ies . After coming to LBL, M arx 
beca me sc ienti fic spokesman and pro­
ject head fo r the Time Project ion 
Chamber. The TPC, an innova ti ve, 
$30-milli on elementary particl e detector 
requiring the effo rts of 100 phys icists to 
design and construct, was installed in 
the PEP electron-pos itron co llider at the 
Stanford Linear Acce lerator Center. 

A fter a 1-year stint at DO E, M arx 
beca me deputy division head at A FRO. 
In th at capacity, he served as chairper­
son of a high-leve l panel establi shed to 
identi fy signifi ca nt new scientific oppor­
tuniti es for LBL in the next decade . 
This panel focused strongly on oppor­
tuniti es provided by new sources of 
electromagnetic radiati on, including the 
ALS. M arx fee ls that his broad back­
ground has given him a kee n apprec ia­
ti on of user issues at acce lerator-based, 
nati onal faciliti es and of the scienti f ic 
oppo rtunities at the ALS. 

Ass isting Marx as Deputy Project 
Director is M ax Cornacchia, an 
acce lerator expert w ho has returned to 
LBL after a short tour of duty in Italy . 
David Attwood continues as Sc ientific 
Director of the ALS. The next layer of 
the organizational chart includes Ron 

Yourd as Project Manager for Construc­
ti on, Alan jackson as Dep uty Project 
Director for Acce lerator Systems, and 
Malco lm Howell s, w ho has been acting 
as Deputy Pro ject Director for Experi ­
mental Systems. 

The table be low shows that th e anti ­
cipated financial schedule fo r the ALS 
has the fa miliar hump-backed shape of 
most large sc ienti fic constructi on pro­
jects. Continued appropriati on of 
money accordin g to this schedule w ill 
permit a phased commissioning of 
acce lerator systems as th e projec t 
proceeds, w ith the inj ecto r system 
(li near acce lerator and booster synchro­
tron) being on line in FY 1990, the 
storage ring com miss ioning beginning in 
FY 1991, and the inserti on dev ices and 
beamlines being installed and tested in 
FY 1992 . The hope is that a seq uential 
commi ss ioning of thi s type w ill max i­
mize the chances that the entire facilit y 
w ill be ready for users very soon after 
the form al end o f th e construc ti on pro ­
ject. 

Advanced Light Source 
Financial Schedule 

Fiscal Year Appropriations ($) 

1987 1,500,000 
1988 18,000,000 
1989 30,000,000 
1990 26,000,000 
1991 17,200,000 
1992 6,000,000 

Total 98,700,000 
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A required step along the road to the 
ALS is approval by the University of 
California Board of Regents of the plans 
for the facility. The ALS will be located 
in the highly visible building that up to 
now has housed the historic 184-inch 
cyclotron. Its familiar domed roof is a 
Berkeley-San Francisco landmark. There 
was considerable sensitivity that the 
renovated building both preserve the 
general features of the original and not 
be objectionable to the loca l commun­
ity. 

To assure meeting these goals, the 
design of the annu lar addit ion had to be 
consonant with the architectural style of 
the original building. For example it 
was necessary to avoid a heating­
ventilating-air condition ing system that 
relied on the typical distributed roof-top 
machinery of modern buildings. As the 
photo shows, the latest design with 
streamlined structures enclosing clusters 
of HVAC equipment accomplishes both 
purposes. The Regents approved the 
design in September. 

In November, the ALS underwent its 
semi-annual DOE rev iew, which 
uncovered no major surprises in the 
project planning or in the ongoing 
activities. In con nection with this 
review, a new cost estimate was 
prepared. The bottom line is that the 
authorized total estimated cost of $98.7 
million remains an appropriate figure. 
During the review, however, Marx 
reported to DOE officials from head­
quarters in Washington, D.C. and from 
the San Francisco Operations Office his 
concerns about finances in two other 
areas. 

The first is R&D for the ALS, which 
as "operating" money is in a different 
budget category than "construct ion. " In 
short, the amou nt current ly planned for 
ALS R&D in FY 1988 through FY 1991 
is only about half that needed by the 
project. The shortfall comes to about 
$1 .1 million per year. "Equipment" 
money is also low, just over 50% of 
that needed. Discussions are continuing 
w ith DOE offic ials to develop mechan­
isms to remedy the situation. 

The second concern is the proposed 
mezzanine in the ALS building, which 
was not in the original project but has 
been called for by potential users who 
see the need for it. The 50 or so scien­
tists present at any given time to use 
the initial beamlines can be accommo­
dated in the existing Building 80 adja­
cent to the ALS. At full capacity, how­
ever, there is expected to be approxi­
mately 250 users on site who w ill need 
office and laboratory space. A 27,500 
square-foot mezzanine could service 
these needs. 

A two-part development is under 
consideration in which the structural 
elements of the mezzanine wou ld be 
installed during the ALS construction, 
but the nondisruptive finish ing elments 
would wait. LBL is work ing with both 
the DOE and the Users' Executive 
Committee to find an appropriate fund­
ing mechanism that would allow the 
mezzanine to be built according to this 
scenario. 

Going on in parallel with the ALS 
construction is the work of the scientists 
who w ill be using the light source when 
it turns on. A high priority goes to the 

Artist's model of the new ALS building preserves the historic character of the old 
7 84-inch cyclotron and keeps unsightly heating-ventilating-air conditioning equip­
ment out of view. 
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insertion devices, especially the undula­
tors, as these will generate the high­
brightness, partially coherent radiation 
from which so much forefront science is 
expected. Funds for an initial comple­
ment of five insertion devices (probably 
but not necessarily four undulato rs and 
one wiggler) are included in ALS con­
struction project. 

Development of insertion-device 
beam lines, including the design and 
construction of accompanying experi­
mental stations, will be by lOT's, 
whereas BMT's will be involved with 
bending-magnet beamlines. A docu­
ment now in preparation by the ALS 
management and by the executive com­
mittee spells out the rights and respon­
sibilities of lOT's, BMT's, and the gen­
era l users. The series of workshops 
already held and planned for the near 
future has been partially aimed at 
preparing the way for the formation of 
lOT's and BMT's. An initial call for 
letters of interest from prospective I DT 
and BMT members will be found on 
page 7. 

Although the ALS is very definitely a 
national user facility open to all quali­
fied researchers, its location at LBL, 
which is operated by the University of 
California, has stimulated UC President 
David Gardner to create four new 
academ ic positions with in the university 
that will be associated with research 
programs at the ALS. Each appointment 
will be 50% at one of the nine UC 
ca mpu ses and 50°1<> at LBL. The joint 
appointments are intended to foster 
qua lity academic research , to address 
the national need for young researchers 
trained in materials sc ience, chemistry, 
biology, geosciences, and other areas, 
to attract faculty to the university who 
are interested in exploiting the research 
opportunities afforded by the ALS, and 
to enhance campus-laboratory interac­
tion. 

Relevant departments on the cam­
puses are eligib le to propose candi ­
dates, as are LBL divisions. On each 
campus, established academic selection 
and appointment criteria will be fol­
lowed. At LBL, estab lished review and 
hiring procedures w ill also be followed 
within sponsoring divisions. Appointees 
will have a home division within LBL 
and will be a part of the scientific pro­
gram of the ALS . Anyone interested in 
being cons idered for one of the 
appointments should contact either the 
relevant department cha irperson at one 
of the UC campuses, the relevant LBL 
division director, or the Scientific Direc­
tor of the Advanced Light Source, David 
Attwood. 



From the Chairman, 
Users' Executive 
Committee: 

Strong, Continued User Support 
Needed to Keep ALS on Track 

I can thi nk of no better news to start 
this letter than that concernin g the 
Congress iona l approval of the ini tial $18 
million to start constructi on of the 
Advanced Light Source. It looks very 
promis ing that fu nd ing w ill in fact stay 
on sched ule and that fu ll comm issioning 
of the ring wi ll in fact occu r in 1992. 
The Users' Execut ive Comm ittee under­
stands that st rong user support was cr iti ­
ca l to approva l of thi s funcii ng sched ule. 
Presumably, visible and continuing user 
support w ill be inst rumenta l in averti ng 
poss ib ly the worst of al l possible ou t­
comes, that is, a reduct ion in the pros­
pective fund ing or a de lay in the fund­
ing schedule. With this in mind, the 
execut ive committee looks forward to 
help ing prepare an act ive and prod uc­
ti ve program for the ALS Users' Assoc ia­
t ion Annua l Meeti ng schedu led fo r 2-3 
j une (see announcement on page 6). 

The execut ive committee is 
ext remely pleased w ith the appointment 
of jay Marx as Project D irector at the 
ALS. jay comes with extensive experi­
ence in large-facility sc ience and is 
working hard to app ly his accumu lated 
pragmatic w isdom in deve lop ing ALS 

jay Marx took over as the ALS Project 
Director last j une. 

policies. We find that he readil y appre­
ciates the issues o f central concern to 
all poten ti al users, from dedicated to 
occas ional, and we anti cipate fruitful 
interacti on w ith him in the corning 
years. W e are also p leased w ith the 
appoin tment of Arthur Robinson as 
Ass istant Sc ienti f ic D irector of the ALS. 
We take th e appoi ntment of someone 
w ith Art 's talent and experi ence as one 
ind icat ion of how important the ALS 
management va lues the input of and 
in te racti on w ith the user co mmunity at 
this earl y stage of the project. 

Finall y, we continue to be ve ry sup­
port ive of the continu ed growth of the 
Cente r for X- Ray Opti cs at LB L. Th e 
broad experti se be ing developed in the 
center w ill be a crucial factor in the 
eventual success of the ALS. For those 
of you w ho have not seen it , the 
ce nter's most rece nt annual report pub­
lished last july gives an exce llent indica­
tion of the high quality o f the sc ience 
and instrumentat ion development pro­
gram there. 

The continuing act iv ity at the ALS 
project offi ce and the grat ify ing budget 
appropriat ion have left the executive 
committee w ith numero us tas ks. 
Several workshops, in a va ri ety of d is­
cip li nes and designed to bring together 
sc ienti sts who w ill benefit from th e 
capabiliti es o f the ALS, have been held 
in the past yea r. In these workshops, 
each community has tr ied to iso late the 
most importa nt sc ientifi c iss ues 
addressed by the ALS and then to make 
preliminary decisions about w hat instru ­
mentati on will be required to enable 
the des ired sc ient ific research. Find ings 
from these worksh ops and symposia are 
su mmari zed in separate articl es on 
pages 4 through 6 in thi s issue. M ore 
extensive but still bri ef reports from the 
organ izers of these workshops are ava il­
ab le on req uest to the Light Source 
Report. 

The executive committee has been 
acti ve ly engaged in adv ising the ALS 
management in setting the policies 
under which the fac ili ty w ill eventuall y 
operate. W e are indebted to Neville 

Smith, w ho chaired a subcommittee that 
drafted a fl ex ible user po licy. This 
document addresses general guidelines 
for the formati on of insertion-devi ce 
teams and bending-magnet teams, as 
w ell as bea mline alloca tion and opera­
ti on, and I am sure it w ill be of interest 
to many of you. It is in its fin al stages 
of rev iew by the ALS management and 
w ill soon be available. 

In additi on, we are currently working 
to formul ate a Charter under w hich the 
ALS Users ' Assoc iation w ill operate. 
W e hope to have thi s document ready 
to prese nt at the annual meeting in june 
so that a transition to an electi ve execu­
tive committee ca n be undertaken. 

As a final note, I am sure that you 
have noti ced that a new executi ve com­
mi ttee chairperson is w ritin g thi s letter. 
The prev ious chairperson, Bernd 
Crasemann, found it necessary to step 
down aft er a three-year tenure beca use 
o f the pressure o f oth er ob ligations. 
Th e executi ve committee ran a not-so ­
sp irited electi on to choose Bernd 's 
replacement in w hich I was the onl y 
candidate. Apparentl y, th ere was signi ­
fi cant interest in keeping th e chair in 
O regonl It ca nnot be overstated how 
much we are indebted to Bernd for his 
efforts . As the first chairperson, hi s 
pati ent yet persistent style played a key 
ro le in th e initial fo rmul ati on of the A LS 
goa ls and policy as we ll as in th e suc­
cessful battl e fo r fun ding. We w ill 
va lue his continued advice as a member 
of th e executive co mmitt ee. 

Stephen D. Keva n, Chairperson 
Users' Executive Committee 

Stephen Kevan is the new chairperson 
o f the Users' Executive Committee 
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Topical Workshops Aim at 
ALS Research Priorities 

A series of workshops and symposia 
has been organized with the con­
currence of the ALS Scientific Director 
and the Users' Executive Committee to 
help potential users in various scient ific 
disciplines examine the research oppor­
tunities made available by the ALS and 
and begin to define their priorities and 
requi rements . The meetings also gave 
the groups a chance to express their 
anticipated needs to both the executive 
comm ittee and the ALS project staff. 
These needs will directly affect the final 
choice of performance specifications of 
the ALS inserti on devices and the asso­
ciated beaml ines. The following sum­
maries have been excerpted from 
longer reports of three of these 
workshops. 

New Directions in Soft 
X-Ray Near-Threshold 
Phenomena 

In conjunction with the workshop 
"New Directions in Soft X-Ray Near­
Threshold Phenomena" at the Asi lomar 
Conference Center in Pacific Grove, 
California from 1 to 4 March 1987, a 
special symposium was held titled 
"Future Capabi lities Offered by 
Advanced Synchrotron Radiation 
Sources." V irtually all the experimental 
work discussed at the workshop 
involved the use of synchrotron radia­
tion (SR). It is therefore on ly natural 
that the atomic and molecular physics 
community would look forward to 
future SR sources with improved perfor­
mance and would be excited by the 
opportunities offered by facilities such 
as the ALS. 

As pointed out by the contributors to 
this symposium, there are a number of 
basic problems in atom ic and molecular 
physics that still await solutions. Many 
of them have surfaced through the long 
history of the field but had to be put 
aside for lack of intense and tunable 
probes. Now we are standing at the 
threshold of being able to tackle these 
problems. 

The conclusions reached at the more 
general workshop on an advanced SR 
source, held in Berkeley in November 
1985, were reinforced by the presenta­
tions in this symposium. In fact, the 
emphasis on phenomena near the ioni­
zation threshold accentuated some of 
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the most important requirements. In 
terms of SR source performance param­
eters, they are: (1) a resolution of better 
than 0.0005 eV (0.005 A) in the 10- to 
1 00-eV (1 00- to 1 000-A) range and 
better than the natural atomic level 
width at higher energies; (2) a flu x of at 
least 1010 photons/ sec at this resolution 
and preferably much higher; (3) a strong 
flux of circular ly polarized radiation; and 
(4) a light-pulse duration on the order 
of tens of picoseconds. The 
resolution/flux requirements translate 
into a very low em ittance beam 
because of monochromator character is­
tics and the need for a small source size 
for the high-resolution systems used in 
the analysis of the final photoproducts. 

The characteristics summarized 
above are those considered universally 
important by the community of SR users 
involved in atomic and molecular phy­
sics. However, the fo llowing discussion 
is predicated on the belief that simply 
improving the flux/resolution parame­
ters of a SR source initially will produce 
the most significant new results in 
atomic and molecular physics. This is 
not to say that other improvements are 
not useful, but recognizes that this com­
munity is so "flux and reso lu tion 
starved" that the first major ga ins will 
come w ith flux and resolution enhance­
ments alone. 

One problem that may soon be 
addressable is the three-body contin­
uum problem, as exempl ified by the 
double photoionization process in 
helium and by ionization-Auger correla­
tion at inner-shell thresholds. Experi­
ments need to be carried out in which 
the product particles are analyzed for 
energy, direction, and especially angular 
correl ation. At the same time the meas­
urements must approach theshold 
where the cross section vanishes. We 
are at present lacking one to two orders 
of magnitude in available flu x to under­
take these experiments. 

Autoionizing states, multiple-
excitation states, scattering states, and 
shape resonances are often located in 
the vicinity of thresholds, both inner 
and outer shell. The study of these 
states, wh ich generally requires both 
high resolution and great sensitivity, 
relates very direct ly to the problems of 
multi-channel or multi-configuration 
interactions . Here one wants to 
separate the various decay components, 

which have low cross sections, and 
determine the natural width of the lines, 
wh ich may often be smaller than 0.1 
meV. 

Even in the simplest cases, the pho­
toionization process is determined by 
five parameters, three matrix elements 
and two phase shifts. A five-parameter 
experiment can be conducted that 
allows the determ ination of these funda­
mental quantitites. However, this so­
called "complete" experiment comes at 
a price because the simultaneous 
analysis of energy, angle, and spin­
polarization parameters leads to a signal 
strength 103-104 times smaller than 
usual, which must be compensated by 
an increased flux of incident photons. 
Furthermore, for the determ ination of 
two of the spin parameters, the incident 
radiation must be circularly polarized. 

While we have presented a few 
specific and basic experiments that 
await advanced SR sources, there are 
other techniques and studies that wil l 
benefit as wel l. A few examples are: 
time-resolved spectroscopies (these wi ll 
often translate into real-time studies); 
the detection and study of extremely 
dilute species; photoinduced chem istry; 
and delination of the properties of 
excited states, atomic ions, radicals or 
intermediate atomic and molecular 
species, open-shell atoms, and last but 
not least, plasmas. 

Average Spectral Brightness in 0. 1% Bandwidth 
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Predicted spectral brightness of the 
undulators at the ALS and at Argonne's 
Advanced Photon Source (dashed lines) 
leapfrog that available at existing facili­
ties (so lid lines). 



Please copy this card for your colleagues 

NEW ALS MAILING LIST 

To be put on the new ALS mailing list, check the appropri ate boxes, fill in your address, and drop the postage-paid 
ca rd in the mail. 

NAME 

D I wou ld like to be on the new ALS mailing list. 

D In add ition, I am a potential user and wou ld like to be 
a vot ing member of the ALS Users' Association. 

D I wou ld like add iti onal information on the upcoming workshop 
"New Opportuniti es in Surface Science." 

D I wou ld like addit ional information on the ALS Users' 
Assoc iat ion Ann ual Meeting. 

INSTITUTION 

MAI LI NG AD DRESS 

TELEPHONE 

COMPUTER-MAIL AD DRESS 

My major sc ient ific interests are in the fields of 

D Materials Science 

D Chem ica l Sc ience 

D Life Sciences 

D Surface Science 

D Atom ic and Molecular Sc ience 

D Geosciences 

D Other 
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First Class Permit No. 1121 Berkeley, CA 

Postage will be paid by addressee 

Lawrence Berkeley Laboratory 
1 Cyclotron Road 
Berkeley, CA 94720 

Attn: Patricia Butler 
Center for X-Ray Optics 
MS 80-101 

NO POSTAGE 
NECESSARY 
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IN THE 

UNITED STATES 



(TO BE PUBLISHED APRIL 15, 1988) 

ADVANCED LIGHT SOURCE 

LAWRENCE BERKELEY LABORATORY 

Call for Letters of Interest 

The Advanced Light Source, a national user facility at the Lawrence 
Berkeley Labortory for the production of high-brightness, partially 
coherent x-ray and ultraviolet (XUV) synchrotron radiation is scheduled to 
begin serving users in the fall of 1992. 

LBL is now seeking initial expressions of interest from users who plan to 
participate in the instrumentation of ALS beamlines as members of 

• AN INSERTION-DEVICE TEAM (IDT) 
• A BENDING-MAGNET TEAM (BMT) 

Letters of interest are encouraged from 

• GROUPS OF SCIENTISTS 
• INSTITUTIONS 
• INDIVIDUAL SCIENTISTS 

LBL will be pleased to assist in the formation of multi-institutional groups 
in various areas of research by matching scientists with like interests. 

The earliest beamline decisions will be made by September 1, 1988. Those 
who wish to submit letters of interest should write to: 

Arthur L. Robinson, Assistant Scientific Direttor 
Advanced Light Source 
80-101 
Lawrence 
Berkeley, 

Berkeley Laboratory 
CA 94720 



The opportunities dealt with in this 
vorkshop and, in a wider sense, in the 
ield of atomic and molecular sc ience, 
tre great and challenging. Granted rel i­
tble and stable cond itions in the SR 
ou rce (which is a high priority), effi­
:iency becomes a prime factor. This 
mplies exce llent preparation of the 
~xperiment by the user and rap id 
w itchover times from one user to the 
1ext and from one beamline to another. 
·he avai labi lity of staging areas is one of 
he mundane yet practical considera­
ions that deserves spec ial attention at 
ny SR source. 

Manfred Krause, 
Oak Ridge National Laboratory 

:hemical Applications of 
Jndulator Radiation 

A workshop on chemica l appl ications 
>f undulator radiation was held in the 
nternational House on the UC-Berkeley 
:ampus during 4 and 5 May 1987. This 
vorkshop was attended by an active 
;roup of chemists and physicists whose 
najor interest lies in the dynamics and 
pectroscopy of sma ll - to interm ediate­
ized molecules. Various individuals 
nade short presentations of new types 
,f research made possible by, or unique 
:::>, the ALS. The majority of the time 
vas spent in a free, cr itical, and open 
liscussion of these ideas . These deli ­
•erations produced some important 
onceptual breakthroughs. 

As a result of these discussions, it 
·ecame clear that undulator radiation 
·om the ALS wi ll have a number of 
nique properties of interest to the 
hemica l commun ity. These include 
hort pulse duration, high brightness, 
nd variable-po lari zat ion capability. 
ome of the experiments of interes t 
1clude two-color studies in which the 
ynchrotron radiation is used in con­
mction with a laser. The ability to 
xus the radiation from the two 
::> urces to a few microns not on ly w ill 
1sure good overl ap of the two beams 
ut also will allow the resulting elec­
ons and ions to be co llected from a 
11all region, thereby great ly facilitating 
1e mass or kinetic-energy ana lys is of 
1e products (e lectrons or ions) emanat­
l g from the interact ion region. Several 
;pes of two-color combinations were 
iscussed . These include IR/ SR, SR/ IR, 
is /S R, and SR/vis. 

Some of the experiments made pos­
ble by combinations are high­
~sol ution infrared spectroscopy of rad i­
al intermed iates in molecular beams, 

spectroscopy of high-lying Rydberg 
states, and the probing of reaction­
prod uct state distributions, particularly 
those formed in ground electron ic 
states. Each of these methods belongs 
to the general class of pump-probe 
experiments. 

The short pulse duration of the ALS 
sou rce will make possible a number of 
fast timing experiments. Some of these, 
such as the direct meas urment of 
autoion ization lifetimes or threshold 
photoelectron spectroscopy, can be 
done with just the SR itse lf, while others 
can be achieved by coup ling a 
picosecond laser system to the synchro­
tron. The latter is a particularly 
demanding but exc iting concept. By 
delaying one pulse with respect to the 
ot her, fast reaction rates can be meas­
ured directly by using one of the two 
sources to pump the molecule to an 
exc ited state and using the other pu lse 
to probe the state as a function of time. 

Timing experiments with the syn­
chrotron have a number of advantages 
over pump-probe time-resolved dynam­
ics experiments as presently conducted. 
In add ition to the ease of tuning the SR 
wavelength and the ab il ity to produce 
very-high-energy photons, the much 
higher repetition rate of the synchrotron 
compared to that of a typical 10-Hz 
laser w ill eliminate detector saturation 
and space charge effects. Thus, even 
though the laser may deliver more pho­
tons per second than the synchrotron, 
the useful signal obtained from the 
latter may, in fact, be higher. 

A considerable portion of the 
workshop was devoted to a discussion 
of the essent ial features of the ALS that 
will insure its successfu l use by the 
chem istry commun ity. Among these are 
(1) the abi lity to cont inuous ly scan the 
wavelength while maintaining a high 
resolution (of the order of 0.020 A in 
fi rst order near 1000 A), (2) the ab ility 
to suppress higher orders, (3) the ab ili ty 
to fill one-half of the 328 buckets in the 
electron storage ring in a pseudo­
random manner, (4) the abi lity to carry 
out laser-SR, double-resonance experi ­
ments, (5) the availability of polarized 
SR of various types, (6) the availab ility 
of exhaust hoods for noxious gases, and 
(7) access to at least two ports, one of 
which must be an undulator port 
designed to provide light between 3 
and 35 eV. 

Most experiments of interest to the 
physical chemistry community are rather 
sophisticated and require a considerab le 
investment in ancillary equ ipment and 
know-how, as well as preparation time. 
Thus, a major recommendat ion of the 

workshop participants was to have a 
facility housed in a large room that con­
tained a number of working experimen­
tal set-ups, including severa l molecular 
beam chambers with pumps and a 
variety of lasers. This eq uipment could 
then be used with the synchrotron port 
for test ing elements that will eventually 
be used in conjunction with the syn­
ch rotron or for free-standing experi­
ments that may have no connection 
w ith the synchrotron. In this manner, a 
number of visiti ng scientists would con­
sta ntly be present, thereby enhancing 
the overall atmosphere of the facility . 

Tomas Baer, 
University of North Carolina 

New Opportunities in 
Interface and Materials 
Research 

A two-day workshop on the research 
opportunities in interface and materials 
science with an ultrabright storage ring 
optimized to produce undulator radia­
tion in the soft x- ray region was held at 
the National Academy of Sciences in 
Washington, D.C. on 5 and 6 October 
1987. The workshop was attended by 
40 to 50 scientists who represented 
most of the subd isciplines within the 
materials and interfaces fields that 
act ively use SR. This comm unity is 
expected to be one of the largest at the 
ALS . Not su rprisingly, there was general 
agreement that several insert ion-dev ice 
and bending-magnet beamlines would 
even tually be needed to servi ce its 
diverse needs. 

The materials/interface experiments 
that will undoubtedly benefit most from 
high brightness are those that combine 
emerging microscopies with existing 
spectroscopies. The ab ility to focus soft 
x-rays to a spot 750 A in diameter w ith 
sufficient flux to do microscopy and 
holography experiments was recent ly 
demonstrated at the NSLS with the use 
of zone plates. A similar device at the 
ALS would have much higher flu x and 
would thus open the possibility of com­
bining microscopy and spectroscopy 
with unprecedented spatial and energy 
resolution. Photoelectron, photoion, or 
soft x-ray fluorescence microscopy on 
device-sized st ructures, small particles, 
and grain boundaries wou ld be possible 
for the first time. These techniques 
should be differentiated from the more 
standard electron-beam microscopies by 
their chemica l sensitivity and greatly 
reduced rad iation damage. 
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Two poss ibilities for combining 
microscopy with spectroscopy w ill prob­
ably be used. The first would involve 
demagnifying the monochromati zed 
source onto the sa mple w ith a zone 
plate and then using re lati ve ly standard 
electron and photon spectrometers. 
This is a quite general technique that 
will allow any of the many current elec­
tron, ion, or photon spect roscopies to 
be combined w ith microscopy. The 
second experimenta l technique 
combines a less well -focused photon 
beam with a magnifying electron micro­
scope co lumn that is coupled to an 
electron energy analyzer. This approach 
is optimized for electron and possibly 
ion spectroscopy and w ill be most use­
ful in core-level photoe lectron spectros­
copy. The best energy resolution ever 
needed would be 0.1 eV, w ith 0.25 eV 
being adequate in most cases. 

In the area of high-reso lution spec­
troscopy, discuss ion centered around 
valence- level studies of novel, highly 
correlated electron systems. Interest in 
these has been piqued recent ly by the 
rea li za tion that the high-T supercon­
ductors are apparently in c thi s class. 
Numerous condensed-matter effects 
occur on an energy sca le of 1 to 10 
meV. In some cases, an energy resolu­
ti on of 1 to 5 meV at a photon energy 

of 30 eV will be required . These are 
the highest reso lution experiments thi s 
community plans and require a high­
brightness SR source, so that adequate 
flux can be obtained when using very 
high resolving power monochromators. 

Core-leve l photoemisssion experi ­
ments w ill also benefit greatl y from the 
high brightness of the ALS, since the 
monochromator resolving power fo r 
these experiments wi ll be as demanding 
as that in the va lence regi me. The soft 
x-ray regime up to 1 keV offers access 
to the narrowest core levels of most 
important elements. These have intrin­
sic linewidths estimated to be in the 
1 00-meV range. 

Several other classes of experiments, 
such as time-resolved EXAFS and pho­
toemission studies of kineti c processes 
in rea l time, fluorescence-detected 
EXAFS of very dilu te systems, and spin ­
po lari zed VUV /soft x- ray photoemiss ion, 
were also examined. 

The ALS is being designed as, and 
will be implemented to be, a premier, 
frontier fac ility. It goes without say ing 
that bea m stab ility w ill be of utmost 
importance. Many of the most impor­
tant experiments w ill req uire continuous 
tuning of both the monochromator and 
the undulator. It w ill be necessary to 
sweep the full range of the undulator in 

Annual Users' Meeting Slated 
for 2-3 June in Berkeley 

The first ALS Users' Associati on 
Annual M eeting w ill be held in the 
Berkeley Conference Ce nter on 2 and 3 
June. The conference center is in the 
downtown area of Berkeley very close 
to the UC ca mpus. This w ill be the first 
general meeting of potential ALS users 
since the meeting of November 1985 
and the first since the ALS beca me a 
fund ed constructi on project. 

As the pace of constru ct ion grows 
and interacti ons between the ALS pro­
ject staff and potential users (es pec ially 
prospective members of insert ion­
device tea ms or IDT's and bending­
magnet teams or BM T's) intensify, the 
executive committee fee ls that it is ti me 
for the users association to begin ful fil ­
ling in a more fo rmal way its dual roles 
of determining the needs and desires of 
the user community and ex press ing 
these to the ALS management and of 
being a conduit for the fl ow of in forma­
tion from the ALS management to the 
user community. 

The annual meeting comes at a par-
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ti cularly appropriate time as the initial 
call for letters of interest from ca ndidate 
IDT's and BMT's appears in this issue of 
the Light Source Report and as the time 
approaches for making more spec ific 
choices for the parameters of the inser­
tion dev ices. A substantial fracti on of 
the meeting will be devoted to small 
groups that w ill meet individually to dis­
cuss the formation of IDT' s and BMT's 
in specific areas of research. It is also 
hoped that officials from federal agen­
cies w ill be present to give their per­
spective on the funding cl imate for 
add itional ALS bea mlines. 

In addi tion, certa in organiza tional 
matters also need to be tended to, such 
as electi on of new members to the exe­
cutive committee, adopt ion of a charte r 
for the users associati on, and review of 
the user po licy statement that outli nes 
the rights and responsibilities of IDT's, 
BMT's, and general users. 

To rece ive future mailings, please 
check the insert ca rd and return it to 
the indicated address. 

some relati vely short time, say 15 
minutes. 

Limited d iscussion centered on the 
current di fficul ty of servicing the regime 
between 1.0 and 3.5 keV. W hen the 
ALS is operated at 1.9 GeV, undulator 
U

0 
(see figure on page 4) w ill prov ide 

useful flu x to 3.0 keV but only in the 
third harmonic. This is an important 
regime for many materi als experiments, 
and it wou ld be unfo rtunate if access to 
it were li mited. Some thought should 
be put into better ways to sat isfy the 
needs in thi s regime. 

The workshop parti cipants vo iced 
unanimous support for the idea that 
each inserti on device should be given 
the highest level of techni ca l support . 
It was generally agreed that ex isting 
beamlines at other facilities are not ade­
quately supported, given the sophistica­
ti on of the instrumentat ion invo lved. 
M echanisms should be explored w ith 
various funding agencies and user inst i­
tuti ons to loca te adequate financial sup­
port for technica l manpower. M ore­
over, roughly one day each week 
should be allotted to bea ml ine align­
ment and maintenance. 

Much time was spe nt discuss ing how 
a fac ility such as the ALS would 
operate. The essence of the problem is 
one of numbers. There w ill always be 
very few inserti on-device bea mlines as 
compared to the size of the potential 
user community. To attract the ded i­
cated user w ho will acti ve ly parti cipate 
in bea mline constructi on as an 
insert ion-dev ice team (IDT) member 
and in " high-ri sk" experimentati on, the 
fac ility w ill need to find ways to ensu re 
adequate rewards for the huge invest­
ment in time involved. At the sa me 
time, the facility cannot ignore the small 
and occas ional users, w ho in time w ill 
contribu te just as much to its success. 

W orkshop parti cipants be lieve that 
they arri ved at a moderately useful 
recommendation to resolve th is issue. 
It is suggested that the ALS in some way 
req uire that each insertion-dev ice 
beamline have some sort of beam­
switching capability. Beam time could 
be shared on a daily bas is simply by 
switching the beam from one experi ­
ment to another. The sma ller users 
could be eas ily serviced w ithout major 
interru pt ion of the IDT's, and the IDT's 
could reserve one switched port for a 
highly spec iali zed instrument that would 
be permanently insta lled and not avai l­
ab le to the general user. 

Stephen Kevan, 
Universi ty of Oregon 



Initial Call for IDT/BMT 
Letters of Interest Issued 

Construction has begun at the 
Lawrence Berkeley Laboratory of the 
'\dvanced Light Source, a national user 
facility based on a low-emittance elec­
tron storage ring optimized at 1 .5 GeV 
for the production of high-brightness, 
part ially coherent soft x-ray and ultra­
violet (XUV) synchrotron radiation. The 
'\LS is scheduled to begin serving users 
n the fall of 1992 . 

Up to 11 straight sections for inser­
rion devices and 48 ports for bending­
llagnet beamlines will be availab le. 
fhe construction project has sufficient 
'unds for severa l insertion devices and 
1ssociated beamlines and for a few 
Jending-magnet ports. Experimenta l 
;tations, additional beamlines, and inser­
ion devices will be developed based 
Jn the interests and financia l commit­
llents of potential users. 

members of the three types of lOT's, of 
members of BMT's, and of general 
users. It will also include one or more 
reports from ALS-related workshops and 
symposia held during the past year to 
identify scientific opportun ities and 
define user needs. 

The earliest beamline decisions will 
be made by September 1, 1988. Those 
who w ish to submit letters of interest 
should write to 

Arthur L. Robinson 
Assistant Scientific Director 
Advanced Light Source 
80-101 
Lawrence Berkeley Laboratory 
Berkeley, CA 94720 

tel: 415-486-6838 
Bitnet : ALRobinson@lbl 
Mil net/ ARPA: ALRobinson@lbl.arpa 
HEPnet/DECnet: lbi::ALRobinson 

Reformation of ALS 
Mailing List Under Way 

With the first ALS Users' Associat ion 
Annual Meeting schedu led for th is june, 
it is time ly to put some order into the 
existing ALS mail ing list . For th is rea­
son, an insert card is appended to the 
centerfold of this issue of the Light 
Source Report. Those returning the 
card will be on the new ALS mailing list 
in one of two ways according to their 
interests: 

- potential ALS users who would like 
to be voting members of the ALS 
Users' Association, and 

- interested persons who would like to 
receive ALS mailings but are not at 
this time potential users . 

To facilitate the construction of the 
mailing list, please list your add ress, 
phone number, and computer-mai l 
address, as well as your major area of 
research. 

Please feel free to copy the insert 
card and distribute it to all interested 
colleagues, including students. 

To help acquire this information and 
Jegin the process of defining the 
Jarameters of insertion devices, LBL is 
10w so liciting init ial expressions of 
nterest from users who plan to partici­
Jate in the instrumentation of ALS 
Jeamlines as members of an insertion­
:levice team (lOT) or of a bending­
llagnet team (BMT). Because of the 
imited number of straight sections and 
he special quality of the rad iation gen­
~rated by insertion devices, three types 
Jf lOT's are anticipated, according to 
he degree of financial commitment. 

Surface Science Workshop On Tap 

LBL is strongly committed to serving 
he general user who is not a member 
Jf an lOT or a BMT. One option being 
~xp l ored for meeting this commitment 
s the provision of separate I DT and 
~eneral-user experimental stations that 
Nould be served by a common 
nsertion-device beamline on a time­
,hared bas is. 

Letters of interest are encouraged 
'rom groups of scientists, from institu­
ions, and from individuals who wish to 
Jecome associated with a group. LBL 
Nill be pleased to ass ist in the formation 
Jf mult i-institutional groups in various 
1reas of research by match ing scientists 
Nith like interests. A packet of material 
Ni ll shortly be avai lable that provides 
11ore complete information about lOT's 
md BMT's and that specifies what infor­
nation the letter of interest should con­
ain. 

This packet will include a "User­
Jolicy Statement" that defines the 
xivileges and responsibilities of 

To bring together members of the 
surface science community who are 
potential ALS users, the Lawrence 
Berkeley Laboratory is sponsoring a 
two-day workshop to be held on 28 
and 29 April at the lawrence Berke­
ley laboratory. Special emphasis will 
be put on new experimental 
methods, as well as on techniques 
that deal with dynamical processes 
and/or with spatially and structurally 
resolved phenomena on surfaces. A 
major goal of the workshop will be 
to discuss, in the light of these fore­
front ideas, the performance goals 
and priorities for the AlS insertion 
devices required to best meet the 
needs of the surface science com­
munity. The meeting organizers also 
hope that the workshop will begin to 
catalyze the formation of user groups 
that may, for example, be centered 
around a specific insertion device or 
bending-magnet beamline. 

The program will consist of several 
presentations by invited speakers and 
discussion periods with ample time 

for open exchange of ideas by all 
participants under the guidance of 
discussion leaders. ALS project staff, 
including those responsible for its 
design and construction and special­
ists in optics and beamlines, will also 
be present. Some of the topics to 
be discussed are 

- new directions in NEXAFS, SEX­
AFS, and stimulated desorption 

- soft x-ray diffraction from sur­
faces 

- core-level studies and pho-
toelectron diffraction 

- spin-resolved measurements 
- time-resolved studies 
- lateral microscopy 
- surface chemistry and catalysis 
- semiconductor and supercon-

ductor studies 
- measurements on metals, epi­

taxial layers, and clusters. 

To receive future mailings, please 
check the insert card and return it to 
the indicated address. 
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