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Swedish-American Cooperation
In Synchrotron Radiation

Swedish scientists had an enormous impact on the
laboratory | directed for many years, the Stanford
Synchrotron Radiation Laboratory (SSRL)

SSRL played a major role in opening up SR research
around the world

The Swedes who participated then played a major
role back in Sweden

— In MAX-lab
— In Swedish academia

Both nations — and many others — have benefited
from the relationship



SLAC Linear Accelerator
Concelived by Stanford faculty in the late 1950’s

Construction started in 1963 under leadership of
Stanford physicist - W.K.H (Pief) Panofsky (born
In Germany - 1919)

First experiments began in 1966.
First evidence for quarks — 1968

Nobel Prize shared by SLAC's Richard Taylor
(Canadian citizen still) for first evidence that
nucleons consist of quarks — 1990




SLAC — Late 1960s






SPEAR Storage Ring

First proposed in 1964 (before linac functioned)
First funded in 1970

Cost - ~$5M

Colliding beams in 1972

2 distinct Nobel prizes for high energy physics

1968 — Stig Hagstrom urges Stanford's Spicer to
use synchrotron radiation from SPEAR






Why Synchrotron Radiation?

« 100,000 times the intensity of an X-ray
tube

e Continuous spectrum

* Entirely new types of experiments
possible

 Would allow major advances in many
different scientific fields



Ingolf Lindau

1971 — Lindau completes PhD in photoemission,
partly under Hagstrom supervision

1971-2 — Lindau is post-doc at Varian arranged by
Hagstrom

1972 — Lindau comes to Stanford to work with Spicer

— Highly skilled in special techniques required to develop
synchrotron radiation

— Major force in first synchrotron radiation station on SPEAR
— Important participant - first SSRP beam line
— Continued significant contributions afterwards












Stanford Synchrotron Radiation
Laboratory

World’s first general users X-ray synchrotron radiation facility
Large number of scientists work at it from around the world
Extremely successful

Basic understanding of semiconductors, transistors and
integrated circuits via soft X-ray photoemission

Atomic arrangements in liquids, glasses and other disordered
systems

Protein structure analysis
Functioning of metalloproteins in solution
— E.g., hemoglobin
Environmental science
RNA Polymerase Structure - Roger Kornberg — 2006 Nobel Prize
Many such facilities built around the world



Swedes Continued to Play
Significant Roles at SSRL

Stig Hagstrom
— 1976 - Xerox Palo Alto Research Center
» Chair of SSRL Users' Organization
— 1987 - Professor and Chair - Stanford Materials Science and Engineering Department
— 1987 - Director of the Stanford Center for Materials Research
Ingolf Lindau — Significant role in several beam lines
— 1977 - Head of SSRL Scientific Staff
— 1980 - SSRL Associate Director
— 1981 -Professor, Stanford
Britt Hedman — helps develop structural biology
— 1983 - Arrives from Ume University to work in XAS and protein crystallography
— 2001 - SSRL Assistant Director
— 2002 - Professor
— 2005 - SSRL Deputy Director
Anders Nilsson — helps develop condensed matter science program
— 2000 - Comes to SSRL as Professor from Uppsala

SSRL benefited enormously from Swedish participants and
thrived!






What about Sweden?



MAX Laboratory
MAX 1—-1986 MAXII-1996



Flodstrom and Lindau Play Major Roles in
Development of Sweden’s MAX-lab
Synchrotron Radiation Faclility

e Anders Flodstrom

— 1975-7 Post-doc at Xerox-PARC with Stig Hagstrom doing
research at SSRL

— 1980-5 MAX-lab scientific leader — MAX | Development
— Rector, KTH

— Chancellor, Chancellor of the Swedish University and
College system

— Negotiator — financing of MAX IV project
. Ingolf Lindau — SSRL Professor



Hedman and MAX-lab

e Britt Hedman — SSRL Professor

— 1985-present - Docent at the Faculty -
Umea

— 1996-2002, Adjunct Professor of
Bioinorganic Chemistry - Umea

— 1994 - Hedman and Hodgson help to
define MAX-lab’s structural biology
program during extended stay



Other Swedish Scientists Who
Experimented at SSRL

e Tord Claeson
— SSRL user over extended period
— Professor — Chalmers

e Stig Hagstrom
— 1969-1976 - Link6ping Professor of Materials Physics and
ProVice Chancellor
* Negotiates Stanford- LinkGping arrangement

— 1993—1996 - Chairman of the Royal Swedish Academy of
Engineering Sciences

— 1992 - Chancellor of the Swedish University and College
system

— Chairman of the Board of the National Agency for Higher
Education



Other Swedish Scientists Who
Experimented at SSRL - 2

Ingmar Persson
— Post-doc - Stanford - 1980-81

— Professor of Inorganic and Physical Chemistry at the Department of Chemistry,
Swedish University of Agricultural Sciences, Uppsala, since January 1, 1989

Per Persson
— Post-doc - Stanford - with Gordon Brown
— Professor of Chemistry, Umea
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Stacey Sorensen
— 1985-9 - University of Oregon graduate student experimenting at SSRL
— Professor - Lund Dept of Synchrotron Radiation Research
— Director of the Lund Center for Advanced Molecular Materials
— Lund Dean of Research for the Physical Sciences



US and Sweden Benefited Enormously From
Free Flow of Scientists
Will U.S. Continue to Benefit?

« U.S. less welcoming
— Decreased number of H1-B visas that allow foreigners to work in U.S.
— Restrictions on H1-B visas linked to bailouts
— Increased delays for student visas
— ITAR and Export Controls

« Other countries become increasingly attractive for students and
researchers

« >50% of US physical science and engineering PhD degrees awarded to
non-citizens
— Most stay in US
— Very important to US economy and academia
* Immigrants will remain important due to declining interest of white

males in S&T plus demographic changes, unless big changes in
patterns of participation in S&T,

— Sweden also faces declining enrollment in S&T among its youth



Bureau of the Census Demographic
Projections - 18-64 year olds

Figure 1-3.
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Must Increase Participation of All
Groups in S&T

Women and under-represented minorities are
large, untapped groups

Dramatic increase in female participation in
S&T since 1970s

But access to public colleges and universities
by lower economic strata Is decreasing due to
tuition increases — under-represented
minorities

Bright side — Finance, which attracted so

many bright minds, has decreasing allure.
May be movement back to S&T



US Must Improve Science and
Mathematics Pre-college Education

e Large fraction of science teachers do
not have adequate science education in
some courses they teach

» University scientists must play a
significant role in teacher education
— Collaboration between teacher training

schools and university science
departments



MAX-IV and European Spallation
Source (ESS) in Lund

« City will become major world center for
synchrotron radiation and neutron research

— Scientists from throughout the world will come
o City will be transformed (like Grenoble)

e Scientific and technological programs of all
Swedish universities will be enhanced

« New companies will start up

— To meet great demands of the facilities

— Because of presence of the facilities



Lund University Could Become a Top
World University in Relevant Areas

e Could attract top scientists and engineers
from around the world to the faculty

 They could contribute heavily to making MAX
IV and ESS superb

 They could attract top students from around
the world

 Will Sweden allow that to happen?
— System oriented towards hiring Swedes
— Not aimed at getting the very best faculty possible



ESS Reminder

e Large, international facilities will become
Increasingly important for academic research

« CERN and ESRF represent superb models

— Countries committed contractually to support over
extended period

 WIll U.S. find a mechanism to participate,
given year-to-year appropriations?



Asia

Will become increasingly important

Will U.S. Institutions broaden their Western
Civilization emphasis to prepare students
better to deal with that?

How will European universities prepare their
S&T students, given early specialization?

How will European universities prepare their
students for interdisciplinary and
multidisciplinary research, given early
specialization?



