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The cover picture illustrates aspects of
research carried out by Takeji Takui,
recipient of the 2009 IES Silver Medal
for Chemistry. His research focuses on
the establishment of organic high-spin
chemistry underlying organic molecule- 2
based magnetism and molecular spin
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Editorial
by Laila Mosina

devices such as synthetic electron spin
qubits and organic molecular spin bat-
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topological symmetry of a two-dimen-
sional extended high-spin polymer. The
background contrasting with the fig-
ure is the world-best Japanese garden,
which gives us underlying ideas for life
or science.

To Erwin Hahn on his 90th birthday

by George Feher and Hans Wolfgang Spiess
Erwin @ 90

by Dmitry Budker and Jean-Claude Diels

Erwin L. Hahn. Scientist, Mentor, Friend
by Alex Pines

Memorable Interactions with Erwin Hahn
by Jack H. Freed

Five years after
Klaus Mdbius: An Interview to the EPR newsletter

In memoriam
Anatole Abragam (1914-2011)
by M. Goldman and Hans Wolfgang Spiess

Tips & techniques
Sample Preparation. Tips for Beginners and Collaborators
by Ralph T. Weber, David P Barr, and Kalina Ranguelova

Conference reports
44th Annual International Meeting of the ESR Spectroscopy Group
of the Royal Society of Chemistry
by Mark Newton

Notices of meetings

10
12
14
AN /, 16
-
2 ﬂl’]’ E
% N 8,17
18

New EPR faculty

ETH :

Reader’s corner

Eidgendssische Technische Hochschule Ziirich 18

Swiss Federal Institute of Technology Zurich

Market place




Editorial

Dear colleagues,

It was some three years ago when I realized
that the EPR newsletter had not congratu-
lated Erwin Hahn on his 85th birthday. Er-
win, as kind as he is, told me that I should
not dramatize the situation but I was quite
uncomfortable about my absentmindedness.
And of course it was unfortunate that no-
body reminded me about Erwin’s anniver-
sary. However, here we are joining Dmitry
Budker and Jean-Claude Diels, George Feher,
Jack Freed, Alex Pines, and Hans Wolfgang
Spiess to congratulate Erwin on his 90th
birthday (pp. 5-9)! Good health, optimism
and many years to come, dear Erwin! Our
readers can also have a review of Erwin’s
contributions to the EPR newsletter which
nicely illustrate the infinity of his fascinating
personality and diverse talents (Erwin Hahn

Awards

We have experience in designing
computer interfaces for older
scientific instruments, spectral
analysis and image reconstruction
as well as mapping and graphic
layouts. Contact us for your

specific needs.
: : assembly
« Installation services

« Parts replacement service
contracts
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« Consulting and programming

« Experience in a number of
computer languages including
C, C++, FORTRAN, BASIC and

playing Rossini 14/3, p. 20; The Russell Var-
ian Prize 2004 to Erwin L. Hahn 15/1, p. 3;
Einstein Tidbits 15/1, p. 14; A Brief History
of the Physics of Music 16/2-3, pp. 10-12;
Felix Bloch Reminiscences 16/4, pp. 15, 16).
I liked the Anniversaries column very much
and as impatient as I am, sent its proofs to
Erwin. I am happy to tell you that he liked
the proofs but added that his students and
collaborators deserve credit for enabling his
career. Letters of praise and congratulations
often neglect to mention this.

By now many of you know sad news that
Anatole Abragam passed away this summer.
This is a great loss. The letter of Hans Wolf-
gang Spiess, President of ISMAR, (p. 12) ex-
presses the feelings of the whole international
magnetic resonance community. Hopefully
excerpts from an article by Maurice Gold-
man (pp. 12-14) allow you to feel the touch
of Abragam’s great personality once more,
the same as previous publications in the EPR

newsletter (90 years of Abragam 14/4, pp.

S® Products for Spectroscopists

EWWIN - EPRWare for Windows

EPR data acquisition, manipulation and line
shape analysis software for Windows.

« Consulting, training, and
modification services

SpecMan4EPR
Software for control of
pulse spectrometers.

See what we can do for

you, download trial versions
of our software. Visit our
website for details

THE INTERNATIONAL EPR/ESR SOCIETY

Lowell D. Kispert

FELLOW OF THE SOCIETY 2011

8-10; How I discovered EPR 15/2, p. 9; On
Anatole Abragam’s 95th birthday 19/4, pp.
7, 8). The last article by Anatole Abragam
was published in the book “Le plus grand
des hasards™* (Belin 2010) by Jean-Francois
Dars and Anne Papillault.

Dear readers, last but not least, in August
Dieter Schmalbein shared with me his bril-
liant idea that EVERY EPR spectroscopist
worldwide, an TES member or not, should get
a copy of one issue of the EPR newsletter per
year. Bruker BioSpin agreed to cover the ad-
ditional costs for printing and delivery. Now
we have to set up a comprehensive address data
base and we rely on your help with it. Please
feel free to send us mailing addresses of your
colleagues who are not yet IES members and
also ask them to join the society.

Laila Mosina

* hetp://www.editions-belin.com/ewb_pages/f/fiche-
article-le-plus-grand-des-hasards-16052.php

Michael Bowman (left)
presents the IES Fellowship
certificate to Kispert Lowell
(right) at the 34th EPR
Symposium at the Rocky
Mountain Conference.
Picture courtesy of Frederick
Villamena.

For details, see the
forthcoming newsletter.

Secretary
Sushil K. Misra
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Call for Nominations

In 2011 the current IES Executive’s three
year term of office will end. Nominations
are sought for the following posts:

— President

— Vice President Americas

— Vice President Asia Pacific

— Vice President Europe

— Secretary

— Treasurer

Our Constitution Article VIII. Elections,
reads: “Nominations for all positions of Office
Bearers shall be made by the Executive that

Awards

shall have regard to geographical and inter-
national distribution of nominees. Nomina-
tions may also be made by at least ten paid-up
members of the Society, in writing to the Sec-
retary, and received by a date specified with
appropriate notice in the official Bulletin or
Newsletter of the Society. Where there are
one or more nominations for any position,
the Elections Committee shall conduct the
election according to the provisions follow-
ing in clauses 2 and 3.”

There are thus two ways a person may be
nominated for Office in the Society. The cur-
rent Executive is required to make nomina-

~ — - -~swniy > INIOVAtion in EPK

tions for all positions. Nominations can also
be made by ‘at least ten paid-up members of
the Society’ for all elected positions: Presi-
dent, Vice-President Americas, Vice-President
Asia/Pacific, Vice-President Europe, Secretary
and Treasurer.

Nominations in writing should reach the
Secretary, Dr Sushil K. Misra, Physics De-
partment, Concordia University, 1455 de
Maisonneuve Boulevard West, Montreal
(Quebec) H3G 1M8, Canada (skmisra@
alcor.concordia.ca) by post, email or fax
(01-514-848-2828) before 15th Decem-
ber 2011.

The Bruker Prize 2011
to Thomas Prisner

From left to right: Mark
Newton (Chairman RSC
ESR Group), Jeremy Lea
(Managing Director, Bruker
UK Ltd), Thomas Prisner
and Peter Hoefer (Director
for EPR at Bruker). Picture
courtesy of Art Heiss.

For details, see this
newsletter, pp. 16, 17.
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Awards

Petra Liiders:

It is a great honour to have received the JEOL students lecture prize
at the 44th Annual International Meeting of the ESR Spectroscopy
Group of the Royal Society of Chemistry in York (April, 2011). I am
very grateful that I could convince the committee with part of the
scientific work I performed in the course of my PhD. With Ivan Krsti¢
and Maxie Roessler the competition was very strong and I could enjoy
two wonderful talks of youngand ambitious scientists. The JEOL award
gives me the chance to thank Prof. Gunnar Jeschke for the opportu-
nity to work in his group with a delightful scientific atmosphere. My
special thanks go to Dr. Maxim Yulikov who was teaching me about
ESR and is always supporting my work. I also want to thank scientists
and scientists-to-be with whom I could work and learn.

In the last decades, ESR in combination with site-directed spin
labelling gained importance as a tool to obtain distance information
in the nanometre range. This information can be of special interest in
order to analyze structural changes of biomacromolecules and biomac-
romolecular complexes in a coarse grained manner. Nowadays, ESR
techniques developed for nitroxide radicals are available to routinely
obtain distances by DEER in the range from 1.5 to 6 nm or even up
to 11 nm for special cases. The progress of distance determination by
ESR now can proceed with the development of new spin labels and
investigation of further methodological approaches.

Since a few years lanthanide ions attract attention as potential spin
labels for ESR. My PhD thesis is devoted to the development of tech-

4 )

The Zavoisky Award 2011

Seigo Yamauchi

Tohoku University
Sendai, Japan

(& J
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Peter Meadows of JEOL (UK) Ltd presents the
JEOL prize to Petra Liiders. Picture courtesy of
Tim Smith

For details, see this newsletter, pp. 16, 17.

niques for the determination of distance information.
I am focusing on orthogonal spin pairs consisting of
lanthanide ions and nitroxide radicals. The combina-
tion with nitroxide radicals opens up the possibility
for more advanced measurement schemes and the
investigation of different spectroscopic methods.
This combination enables determination of distances
in the nanometre range by detecting the dipolar coupling between
the two paramagnetic centres. This interaction can be detected di-
rectly on Gd3+ - nitroxide spin pairs by DEER or indirectly via the
enhancement of nitroxide radical relaxation due to the presence of a
fast relaxing Dy3+ ion. In the JEOL students lecture I focused on the
relaxation-based determination of distances. To date, this approach was
applied mainly to metal containing proteins. On a synthetic a-helical
polypeptide we were able to perform the first systematic determina-
tion of distances between a Dy3+ and nitroxide label.

The enjoyable experimental work on such an interesting and diverse
combination of paramagnetic species covers many technical aspects
of EPR like continuous-wave experiments, the optimization of mea-
surement conditions for DEER and also relaxation measurements.
Experiments at multiple frequencies help to improve fundamental un-
derstanding of the basic properties of the spin system. In this manner
the experimental work involves theoretical engagement and promotes
the hand-in-hand development of theory and experiment.

By participating in summer schools, meetings and conferences, like
the annual RSC conference, I got to know many interesting people in
the ESR community. If you are a student the opportunity to share and
discuss your work and get experience in presenting all the acquired
and analysed data can be provided by applying for student lectures
like the JEOL contest. I can strongly recommend that you partici-
pate in such events because the reward for your work is not only a
prize but also a great experience to communicate your developments
to the community.

(" )
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The 2012 Bruker Prize

Kev Salikhov

Zavoisky Physical-Technical Institute
Kazan, Russia




Anniversaries

Dear Erwin,

When I think of you I have to smile. You
and Anatole (Abragam) are my scientist friends
with the best developed sense of humor and
the funniest stories. Whenever we met — and
there were too few of those occasions — I al-
ways enjoyed it greatly and look back on it
with pleasure.

Actually, the first time I remember meeting
you in the mid nineteen fifties we discussed a
serious matter. I had just arrived at Bell Labs
from UC Berkeley and you were working at
IBM and had received an offer from UCB
to join their faculty. You were weighing that
offer and wanted to hear about UCB. I be-
lieve I conveyed to you my dismay with the
rat-race atmosphere in Berkeley where the As-
sistant Professors (e.g. Kip, Knight, Jeffries)

©

mare you had. You may no longer remember
it, but it is too erotic to write about it; I will
tell it to you when we meet next. You also told
me at that time some hilarious incidents dur-
ing your post-doc years with Felix Bloch (see
EPR Newsletter, 2005, vol 15, no. 2) which
were responsible for Felix losing some of his
Swiss formality. A significant contribution on
your part to “Mensch-heit”

I also remember — at least the introduc-
tion — of your colloquium at UCSD in the
nineteen sixties. You had flown from S.F. to
S.D. and were sitting next to a guy reading
the “Christian Science Monitor”. You looked
over his shoulder at the paper and he asked
“Oh, are you also a Christian Scientist?” and
you replied “No, I am a Jewish Scientist”. At
which your neighbor said “That’s funny, you

International Conference on Double Resonance and Multiple Quantum Transitions, Paris, July 1958.
Left to right: W. E. Lamb, N. F. Ramsey, R. V. Pound, B. Bleaney, C. J. Gorter, E. L. Hahn, J. H. Van Vleck,
A. Abragam.

were frantically fighting for their academic
life rather than enjoying their research. As
I remember I advised you to hold out for a
tenured position to avoid that fight. Did you?
Atany rate it seemed to have worked out well
for you, a happy and very productive over half
a century at UCB.

In 1958 we both participated in two inter-
national conferences. One in Paris on “Double
Resonance and Multiple Quantum Transi-
tions” (see photo) and the other in Holland
on “Low Temperature Physics”. There, one
morning I met you at breakfast bleary eyed
and you told me a horrible, yet funny, night-

don’t look like a scientist at all”. Who but Er-
win Hahn could start a colloquium with such
a story, especially in a WASPY place that La
Jolla was at the time.

What a pity and injustice that you did not
receive the Nobel Prize for the many contribu-
tions, including the spin-echo technique that
is used in all NMR and MRI experiments.
You surely deserve it at least as much, if not
more, than the halfa dozen NMR resonators
that had received it. I wonder what joke you
would tell the King of Sweden upon receiv-
ing the award. Start thinking about that, you
may be getting it one day! But I suspect that

EnwiniE&ahn
on s 90¢h loirthee

you belong to the (alas, small) groups of sci-
entists that do not clamor for the Prize but
work for the sheer pleasure of research and
whose reward is the thrill of the “Aha!” mo-
ment of discovery.

I shall finish with the motivation for writ-
ing this letter: To wish you a very happy 90th
birthday and many more to come, in health,
happiness and good humor.

With fond memories and admiration.

Yours,

George (Feher)

B ISMAR

Dear Erwin,

Warmest congratulations on behalf of the
International Society of Magnetic Resonance
to your 90th birthday.

What would Magnetic Resonance be with-
out the Spin Echo?

We all benefit tremendously from your early
discovery. In fact, I can hardly think of NMR
experiments today, in liquids as in solids, which
do not take advantage of refocusing of coher-
ences you introduced in 1950 already. Likewise,
in EPR echoes become more and more popular
and have changed the applicability of pulsed
techniques remarkably. Last, but not least,
you have introduced concept from magnetic
resonance into optics. Your publications are
rather ‘scarce} but of seldom met impact. As
a specific example, I would like to mention
Hartmann-Hahn cross-polarization.

I consider it a great privilege to know you
in person and can even call you my friend. I'm
glad that the International Society of Magnetic
Resonance has recognized your outstanding
achievements by the ISMAR Prize 40 years ago
already and made you one of the first ISMAR
Fellows, when this distinction was introduced
by Paul Callaghan a few years ago.

We miss you at our conferences and wish
you all the best for years to come!

Yours, Hans Wolfgang Spiess

President

EPR newsletter 2011 vol.21 no.2 | 5



Anniversaries

Erwin @ 90

t is a high honor and a humbling task to

write a tribute to Erwin L. Hahn on the
occasion of his 90th birthday.

We (the authors) are only a minuscule sam-
pling of the numerous generations that have
been deeply influenced by Erwin’s intellect,
personality, and ideas, and we have overlapped
with him for only a few years of his incred-
ibly productive life. Jean-Claude Diels is one
of Erwin’s fifty or so Ph.D. students. Erwin
was his research advisor from 1970 to 1973.
Dmitry Budker first met Erwin almost a
quarter-century ago at Novosibirsk, USSR,

of Erwin’s is much appreciated by his close
colleagues, but bothers those devoid of the
sense of humor. He was once heckled as a
“sexist” for having applied the term “self-in-
duced transparency” (one of Erwin’s greatest
discoveries in optics) to describing a female
dress. Being a merciless reviewer, Erwin
once critiqued a paper that claimed to mea-
sure optical-pulse duration by simple linear
Michelson interferometry as: “the authors
claim to have discovered something new,
like sex...”. This comment, no doubt, could
be applied to numerous recent publications
that “recycle” earlier papers. With a sense of
humor comes ... sensitivity. Erwin does not
like to be quoted as “E. Hahn” — that carries
some non-intellectual phonetics!

contrast, typical medical MRI operate at a
magnetic field strength of 1.5 tesla.

It is sad to see the near absence of tribute
to Erwin’s immense contributions to modern
optics and atomic physics. The whole field of
coherent optical interactions was pioneered
and developed by him and his students, lead-
ing to the concepts of solitons, self induced
transparency, photon echoes, frequency shifts
with distance, etc... His growing role in this
field was not met with enthusiasm by the
National Science Foundation (NSF) that
was reluctant to fund his efforts in any field
other than magnetic resonance. Perhaps the
NSEF reviewers feared competition? Another
uphill battle started in the early 70s, when

Erwin and his fellow University of California

Group picture in the laboratory of one of the authors.

From left to right, standing: Dmitry Budker, Erwin Hahn, Herbert Walther,
Jason Stalnaker, and Alexander Sushkov; sitting: Valeriy Yashchuk, Derek
Jackson-Kimball, and Chih-Hao Li. Photo by V. V. Yashchuk.

and is presently a colleague of Erwin’s at the
University of California at Berkeley Phys-
ics Department. The photograph cited here
shows Erwin with the members of Dmitry
Budker’s research group taken during a visit
by a distinguished German colleague, Her-
bert Walther.

Jean-Claude Diels remembers the acknowl-
edgment line of his Ph.D. Thesis, reading
“The present work benefited from an erup-
tion fragment of the ideas spread by Professor
E.L.Hahn, whose tireless interest, criticism,
encouragements, scepticism and teaching pro-
pelled me through ...” The volcano analogy
was indeed appropriate, given the constant
creativity and drive of the advisor. The The-
sis acknowledgement did not, however, give
credit to one of the most important Erwin’s
legacies — his sense of humor. This quality

6 | EPR newsletter 2011 vol.21 no.2

UC Berleley.

These days, any student who wishes to learn
about Erwin L. Hahn will google his name.
The student might discover that Erwin has
been faithful to UC Berkeley for over 50
years, and has along list of prestigious awards
and honorary degrees to his name. The most
repeated line is that he is “a U.S. physicist,
best known for his work on nuclear magnetic
resonance (NMR)”, and that “..in 1950 he
discovered the spin echo.” One also learns
that other countries pay a greater tribute to
the American scientist. Named after him is
the Erwin L. Hahn Institute for Magnetic
Resonance Imaging, founded in July 2005
by the University Duisburg-Essen (Germany)
and the Radboud University Nijmegen (The
Netherlands). This institute opened in 2006
in Essen, Germany, and boasts a7 tesla whole-
body magnetic-resonance imager (MRI). In

Recent picture of Erwin Hahn with Jean-Claude Diels, taken in his office at

faculty had to confront the then Governor
Ronald Reagan who had “discovered” that
university professors taught only 1-2 courses
per semester and hence, in the eyes of a lay-
man, worked only 4 hours per week! It has
become increasingly harder for an individual
investigator to obtain research funding at a
time when illiterate cowboys and football
players continue to be admired role models.
Many scientists have had to seck funding by
offering gizmos and promising fantastic ap-
plications to funding agencies. Erwin Hahn
has never compromised himself and never
stirred away from basic science, though ar-
guably, his discoveries and findings are at
the heart of uncountable applications. And
these are not only in MRI, but also in nu-
merous other areas, where nuclear quadrupole
resonance (NQR) that Erwin literally wrote



a book on and which is used for explosives
detection is but one example.

To this day he remains our role model,
perhaps shooting from the hip, but not with
guns, and a testimony to that there, in fact,
exists a higher level of education than just
being able to read and write.

We would like to include in this short trib-
ute several anecdotes as told to us by Erwin’s
close friend and colleague (and D.B.s PhD
advisor) Eugene D. Commins about but a
small part of Erwin.

When Erwin was a graduate student at
Purdue (just prior to enlisting in the Navy
during WWII) he was invited to a professor’s

home for evening coffee. When he rang the
doorbell it was opened by a child of the family,
who said: “What a big nose you have!” The
mother immediately offered a profuse apol-
ogy for the child’s bad manners and scolded
him for his behavior. Later she offered Er-
win coffee, and said: “Will you have cream
or sugar in your nose?”

Not many years ago, Erwin was walking
on the Berkeley campus with another close
friend and colleague of his, Alexander Pines,
whose nose was bandaged and bloody because
of an injury. They were encountered by a
friend of Alex’s who said: “What happened

to your nose?” Alex began to explain but was
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cut short by the friend, who said: “Not you,
Alex; I meant him!”

And here is one about a trip by Erwin to
Isracl: One morning in a hotel in Tel Aviv,
Erwin called and asked if there was breakfast
room service. Yes, replied the manager. “What
would you like?” Erwin said: “I want orange
juice but it must be rancid. I want toast, but
it must be burnt black. And I want coffee
that tastes like acid.” The manager said:
I'm sorry sir, we can’t do that.” “Why not?”
asked Erwin, “You did it yesterday.”

Happy Birthday, Erwin!

Dmitry Budker
Jean-Claude Diels

Erwin L. Hahn. Scientist, Mentor, Friend*

t is indeed a great privilege and pleasure

for me to write some words about one of
my mentors, a colleague, and dear friend,
Erwin L. Hahn, one of the giants of mod-
ern physics.

Abriefhistory - Hahn was born in Sharon,
Pennsylvania, in 1921. He had several pos-
sibilities for a career, among them the navy,
movie stardom, and music (many of us are
aware that Hahn is an enthusiastic and gifted
violinist). Well, we can be thankful that he
turned toward science, in particular that he
chose magnetic resonance and optics. He re-
ceived his Ph.D. in physics from the Univer-
sity of Illinois. He was a research associate at
the Universityof Illinois; a National Research
Council fellow at Stanford University, where
he worked with Felix Bloch; and a research
physicist at IBM Watson Scientific Computing
Laboratory before he came to Berkeley, where

he hasbeen on the faculty since 1955. Beyond

* Some of the material in this editorial has been adapted
from previous comments I have made about Hahn in
spccchcs and award nominations, as well as my published
comments upon his election as a Foreign Member of
the Royal Society, my “Hahn Lecture” at the Gordon
Conference, my “Bloch Lecture” (A. Pines, NMR in
Physics, Chemistry and Biology: Illustrations of Bloch’s
Legacy, 1990, in: Proceedings of the Bloch Symposium,
Editor W. Little, International Journal of Modern Physics
B 4, 1241-1267) and the Encyclopedia of NMR (A.
Pines, Solid State NMR: Some Personal Recollections,
1996, Encyclopedia of Nuclear Magnetic Resonance, Edi-
tors D. Grant and R.K. Harris, Wiley).

This article was published in J. Magn. Reson. A, 179,
5-7 (2006). Photo by G. Paul Bishop Jr.
© Copyright Elsevier, 2006.

his famous published works, Hahn has always
been a brilliant, provocative, and entertaining
lecturer, raconteur, and teacher.

With his discovery of the spin echo, a phe-
nomenon of monumental significance, Hahn
launched a major revolution in physics with
numerous implications to follow in many
other areas of science. The occurrence of such
a time reversal has far-reaching implications
in the statistical physics of processes that ap-
proach equilibrium, and echoes were the first
manifestation of the infamous “Loschmidt-
Boltzmann paradox.” Using spin echoes,
Hahn also uncovered the indirect or scalar
coupling of nuclear spins via hyperfine interac-
tions. The use of spin echoes has also featured
prominently in magnetic resonance imaging,
one of the most important developments in
diagnostic medicine in the last century.

It was Hahn who also obtained the first
nuclear quadrupole resonance echoes in sol-
ids, and he is co-author of a masterful text on
nuclear quadrupole resonance spectroscopy.
With his students, he introduced the idea
of double resonance in the rotating frame, a
technique that allowed for the first time the
detection of NMR for rare nuclear spins and
is widely used today by solid-state physicists
and chemists. In the area of coherent laser
physics, Hahn and co-workers predicted and
demonstrated “self-induced transparency,”
in which coherent optical pulses of particu-
lar shapes and areas propagate unattenuated
through an otherwise resonantly absorbing
medium, a type of “optical soliton.” He pro-
vided a full theory using coupled Maxwell and
Bloch equations for the phenomenon, together
with experimental examples. This effect is a
clear-cut manifestation of a many-particle
vortex interaction, and its existence in other
cooperative and statistical phenomena is the
subject of much current research.

Although I wasn’t one of his direct “aca-
demic offspring,” I do feel that perhaps  am
somethinglike an academic nephew to Hahn,
himself a direct academic descendant of Fe-
lix Bloch. Indeed having Hahn as a mentor,
colleague, and friend has always been part of
the pleasure and privilege of being at Berke-
ley. My own first indirect association with
Hahn involved an experiment that Won-Kyu
Rhim and I did at MIT in the laboratory of
the great John S. Waugh, concerning the free
induction decay of coupled spins in a crystal.
The question then was whether the decay of
magnetization under this complex Hamiltonian
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was really irreversible — it turned
out that you could, by applying
an extended sequence of pulses
called a “magic sandwich” after
the total decay of order, bring
back the magnetization. About
that time, Waugh was going out
to California and he planned
to drop in on the father of the
spin echo and tell him about
our work. When he came back
to the lab from the trip and we
asked him what Hahn had to
say, he replied that Hahn had
remarked, “With that many
pulses I could bring back the
Messiah!”

Taking heart from this com-
ment of his good friend, Waugh
soon asked me to speak about
the magic sandwich at the ISMAR confer-
ence held in Israel in 1971. Naturally, I was
nervous, not only because this was one of my
first public scientific speeches but also because
both Bloch and Hahn were sitting there in
the front row. So when Bloch’s hand went
up right at the end of the talk, and he said
in his deep resonant voice, “I would like to
ask a stupid question,” I could only think to
myself, “Goodbye Pines, it’s been nice know-
ingyou.” I don’t recall what Bloch asked, but
Hahn reminded me of my surprised response
— “Gee, that really is a stupid question.”
Bloch and Hahn both laughed delightedly,
and Bloch said, “Yes, I know, but would you
answer it anyway?”

notices of Meetings

EUROMAR 2012

Dublin, Ireland, July 1-5, 2012
http://euromar2012.o0rg

General enquiries: info@euromar2012.o0rg
Exhibition/sponsorship enquiries:
admin.euromar@ucd.ie

Scientific programme enquiries:
support.ecuromar@ucd.ie

(for details see forthcoming issues)

2nd International Symposium on Electron
Spin Science (ISESS2012)

Matsushima, Japan, July 23-25, 2012
http://res.tagen.tohoku.ac.jp/ISESS2012

Contact: Seigo Yamauchi (Chair),
Hideto Matsuoka (Treasurer)

e-mail: isess2012@res.tagen.tohoku.ac.jp
(for details see forthcoming issues)
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The guest editor cross polarizing between Sven Hartmann and Erwin Hahn,
with Charles Townes looking on.

Asafurther example of Hahn’s influence, we
contemplated an alternative to the multiple-
pulse line narrowing of homonuclear abundant
spins such as hydrogen or fluorine in solids,
namely to capitalize upon the double-resonance
scheme of Hartmann and Hahn, whereby two
different resonant frequencies are matched in
the rotating frame, allowing the exchange of
magnetization between different spin species.
The process which we termed “cross polariza-
tion” from abundant hydrogen to naturally
dilute carbon-13, combined with spin decou-
pling, and subsequently magic-angle spinning,
would make it possible to enhance both the
sensitivity and the resolution of the directly
observed carbon signal while retaining the
vital anisotropic information. Indeed, this
turned out to be a promising new approach
to high-resolution solid-state NMR for sys-
tems from materials and chemistry to biology
and medicine, again a direct beneficiary of the
eternal innovations of Erwin Hahn.

My official association with Hahn began
in 1972 when [ was awarded a Miller Fellow-
ship in physics to work with him at Berkeley.
Shortly afterward, however, the Chemistry
Department offered me a faculty position,
which I accepted (despite Hahn’s comment
that endeared him to my chemistry colleagues
- “Alex, you're too smart to be a chemist”).
Since that time, one of the marvelous experi-
ences of being at Berkeley has been the privi-
lege of having Hahn as a colleague, scientific
collaborator, and dear friend.

Some years ago, on the occasion of his
70th birthday, a symposium was organized
in Hahn’s honor at Berkeley. Listening to
the speakers, among them many of the other
luminaries and founders of NMR, as well as

numerous colleagues and former
students of Hahn, one could not
help but be astounded by the
breadth and depth of his impact
as reflected on the generations
of scientists whom he has edu-
cated and influenced. Telegrams
and best wishes were read aloud,
and the Chancellor of the Uni-
versity of California awarded
Hahn our highest honor, the
“Berkeley Citation.”

The Hahn Symposium was
also the occasion for what Er-
win views as a compliment.
Upon receipt of the symposium
announcement, a colleague in
Colorado called to say that he
had an overseas visitor who was
surprised; his response was, “My
goodness, I thought that Hahn was dead!”
“No,” my friend explained to him, “Hahn
is very much active and still working as cre-
atively as always; in fact he is collaborating
with Alex Pines, Walter Knight, and Mel
Klein, the organizers of the symposium.”
“Pines!” the visitor exclaimed - I thought
he was dead!”

Hahn’s contributions to science are phe-
nomenal. He has done so many creative and
beautiful things, a fraction of any one of
which could serve each of us for a lifetime.
To remind us all, and to set things in perspec-
tive, let me mention again just four of his pa-
pers, the ones involving free precession, spin
echoes, double resonance, and self-induced
transparency!

Hahn has been an inspiration for genera-
tions of scientists, and we owe him a debt
beyond words. For me, becoming acquainted
with spin echoes and time reversal and be-
coming afflicted with the Hartmann-Hahn
condition (from which I suffer to this very
day) have been an unforgettable part of my
scientific education and experience for which
I am forever grateful. Certainly, Hahn is a
genius, one of the greatest physicists of the
last century and, moreover, he is an individual
of enormous integrity in his scientific and
personal life. He has been, and he remains,
a shining light for all of us to follow.

Erwin, on behalf of us all in magnetic
resonance, I'd like to say thank you, convey
to you and your family our blessings, and
hope that you will enjoy many more healthy
and happy years of science, music, friendship,
and humor.

Yours as always,
Alex Pines


http://euromar2012.org/
mailto:INFO@EUROMAR2012.ORG
mailto:SUPPORT.EUROMAR@UCD.IE
mailto:ADMIN.EUROMAR@UCD.IE
http://res.tagen.tohoku.ac.jp/ISESS2012/
mailto:isess2012@res.tagen.tohoku.ac.jp
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Memorable Interactions with Erwin Hahn

t is a great honor to provide some com-

ments on behalf of the IES on the occasion
of Erwin Hahn’s 90th birthday.

Erwin has been a towering figure in the
development of much of magnetic resonance.
In the EPR newsletter we are reproducing
the beautiful article by Alex Pines, who has
been a close colleague of his for many years
at Berkeley. Thus I will confine myself to a
few of the memorable interactions I have
had with Erwin through the years mainly
in national and international magnetic reso-
nance meetings.

My first contacts with Erwin were at Mag-
netic Resonance Gordon Conferences in the
1960’sand 1970’s when I 'was first starting out.
Erwin would always give some of the most ex-
citing talks, because the physics was innovative
and important, and he always could provide
humor. For example, a favorite lecture title
was “Deuteronomy’, about the spin physics
of deuterons, but with ample humorous ref-
erences to the biblical implications.

My first direct interaction with him was
when he was Chairman of the 1973 Gordon
Conference, and I was his Vice-Chairman. I
was honored to be serving with him. When

I asked how I could help, he indicated that
he thought he could handle it, but would I
attend the February meeting in NYC for the
Gordon Conference Chairs. Indeed it was
much easier for me to go down to the city
from Ithaca, NY than for Erwin to fly from
Berkeley, CA and relieve him of a less than
exciting event. But I did get to run the 1975
Gordon Conference in my own right.
Going forward many years to the 2005 Gor-
don Conference, Erwin and I were presenting
the two opening Sunday eveninglectures, and
I could jokingly comment that I am used to
going after Erwin. His intriguing lecture re-
minded me of his more than 50 years of his
great accomplishments in magnetic resonance
and fundamental physics in general.
Erwin’s towering achievements in mag-
netic resonance are most extensive in NMR.
Yet the IES has made him a Fellow in 1996.
What about his contributions to EPR? They
certainly exist and are foundational to our
field. Clearly, his discovery of the spin echo
in 1950 in NMR has been carried over to and
is essential in modern EPR. However, I will
illustrate some of his EPR accomplishments
with a little story. In July 2001 there was a

meeting on Magnetic Resonance at High
Fields in Stuttgart, Germany. It covered both
EPR and NMR, and Erwin was the honored
luminary. One evening during the meeting
several of us were at an outdoor table at a
restaurant drinking our beers and awaiting
our dinners. The conversation started up
about science relevant to the meeting. There
was much talk back and forth about eseem.
It was eseem this and eseem that. Erwin in-
quired what this eseem was about. People
at the table then provided him with a short
explanation, to which he replied: “but I did
that years ago!” I immediately quipped “Er-
win yes you did, but you didn’t call it by the
right name.” I later checked on Erwin’s clas-
sic 1965 Physical Review paper with Rowan
and Mims entitled “Electron-Spin-Echo En-
velope Modulation”. Indeed, nowhere in this
paper did he refer to ESEEM! As we know
today, ESEEM has become a centerpiece in
modern EPR.

Itisa great pleasure to commemorate Erwin
Hahn’s 90th birthday and we wish him many
more with many new physics discoveries.

Jack H. Freed
President of the IES

KIMBALL UNION ACADEMY

Meriden, New Hampshire

JUNE 18-22, 1973

MAGNETIC RESONANCE

Chairman: Erwin L. Hahn
Vice Chairman: J. H. Freed
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Klaus Mobius:
An Interview to the
EPR newsletter

EPR newsletter: Dear Professor Mobius, on
behalf of the readers of the EPR newsletter we
congratulate you on your 7. 5t birthday. We are
most appreciative that you agreed to answer
the questions of this interview. Why did you
start towards your career in science and why
was it EPR?

Books played a great role in my family during
school and university time, and reading about
far-away people and cultures, about near and
distant cities and their exciting architecture,
about the great discoveries in physics, chem-
istry and biology and the persons who made
them, and about the dramatic developments
of the history in Europe and other continents
— that was all fascinating and asked for more
readingand studying. History or architecture
or science, all three subjects seemed equally
appealing. But then Ilearned that history was
traditionally recorded mainly as a not-ending
chain of wars rooted in the abuse of power and
the obstinate claims of ideologies. Hence, this
discipline lost much of its appeal for me. As
did architecture, when I realized how many
compromises in innovation and style an ar-
chitect has to make to fit the bureaucratic
regulations of the local administrations and
the profit interests of the building owners.
Science, on the other hand, seemed still to be
open for challenging problems to solve, still
open — I thought - for uncensored thinking
and one’s own decisions on what to do in
research and with its results, and what not
to do. This assessment was somewhat naive,
I admit. But still I am convinced that work-
ing in science, in particular in basic research
in academia, is distinguished by allowing for
independent thinking, for keeping one’s own
moral standards, for interacting with many
colleagues across political borders and ideo-
logic incrustations.

In 1960, when I was looking for a diploma
work in physics at the Free University Betlin,
I first asked Prof. Richard Honerjiger whom
I respected from his lecturing undergraduate
courses. He offered me two options: either to
join his established project on microwave spec-
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troscopy of gas phase diatomic molecules, in

which postdoctoral researchers were tutoring
already several diploma students. Or to join a
new project on buildingan EPR spectrometer
from scratch, more specifically from surplus
microwave components and an available elec-
tromagnet. [ decided for the new EPR project,
although only two other diploma students
were involved, and no experienced postdoc
for tutoring. I was just fascinated by EPR, this
new branch of molecular spectroscopy which
had been discovered only 15 years ago (by
Zavoisky in Kazan). But during the following
year, Honerjiger’s moral support was badly
needed in our daily fights with burn-outs of
mediocre microwave sources and diodes and
with horrendous instabilities of the magnet
power supply. Nevertheless, this time was a
wonderful experience of alternating frustra-
tion and excitement which I shared with the
other two diploma students. And I will never
forget the glorious feeling of success when
ultimately my first EPR spectrum of DPPH
appeared at the pen recorder.

What do you think about the young genera-
tion of EPR researchers and what is your mes-
sage to them?

I am absolutely excited about the young
EPR researchers growing up around the world
who I had the chance and privilege to meet
personally in the laboratory or at international
meetings and workshops. Or for whom I am

often asked to write evaluations concerning
their PhD or habilitation theses, postdoctoral
fellowships and appointments at the various
stages of their academic career. Let’s face it:
In most laboratories it is the young research-
ers who are implementing new methodologies
in advanced EPR spectroscopy, or applying
sophisticated EPR and NMR techniques to
more and more complex and challinging sys-
tems in material sciences, biochemistry and
biophysics. And who are doing the laborious
sample preparations and molecular-biology
spin labeling. Sure, competent and innova-
tive supervision of the graduate students by
the group leader is one important ingredient
for success in the field, but the students’ do-
ing the real laboratory work and developing
their own creativity is the other one!

My message to the young generation of
EPR researchers is:

Feel responsible for what you are doing, first
of all towards humanity. Too many examples
exist in the history of science when the actors
didn’t care a damn about the consequences
of their scientific accomplishments. Don’t
bow to established thinking of the authori-
ties, be it your professors, the authors whose
papers you read in the scientific literature or
in the public media, but speak up when you
see alternatives. Don’t trust those who tell
you about the necessity of building up bar-
riers between the “good guys” and the “bad

guys” in the world. Perforate those barriers by p



the possibilities of our scientific community
to personally meet people from around the
world. Take up the chances for international
contacts and cooperations, the field of EPR
spectroscopy is flourishing just because of
international networking. International co-
operation is the best drug against ideology,
from whatever side it may come.

If you have an option to choose between
different projects to work on, opt for the dif-
ficult ones. In most cases in the long run they
will turn out to be the most exciting ones.
Find a good mentor and chose the best labo-
ratory for your project. Be open and trustful
in scientific discussions with your colleagues,
even to your competitors. Be honest in your
estimation of your own work and the work
of others; in most cases we are standing on
the shoulders of somebody else. Try to do
science according to the highest international
standards. This will only be possible if you do
it with enduring excitement and full dedica-
tion. Allow joy and happiness about a success-
ful experiment to dominate over frustration
and disappointment from preceding failures.
Such failures are unavoidable in challenging
research, and modern EPR certainly belongs
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to this category. Work hard and don’t stop
thinking of your project, even when outside
the laboratory. Unexpected solutions of a prob-
lem often appear under relaxed circumstances.
Don'’t fall into dispair when the problems seem
to get out of control, but keep in mind that
you will be compensated: Your EPR research
will ultimately lead to better knowledge and
understanding in your field. Moreover, EPR
spectroscopy also provides an excellent broad-
band training and qualification in a variety
of scientific disciplines including microwave
engineering and complex data analysis. This
is highly attractive for subsequent appoint-
ments in academic, industrial and medical
professions.

Get new inspirations and an infallible feeling
for quality standards for your EPR research not
only from the literature and your immediate
scientific environment. Attend international
summer schools, conferences and workshops
and listen to the lectures of EPR experts from
around the world and controversial discussions.
Defend your own results with confidence in
the quality of your work, but listen also to
constructive criticism from outside. It is my
conviction that the future of modern EPR in

NOReL U
eprtubes.com
mtural Quartz EPR Tubes \

* Suprasil® Quartz EPR Tubes
Custom Sizes Available

Supplied with PTFE Tapered Caps

PHONE: 1.800.519.3688 or 856.697.0020
FAX: 1.800.245.5932 or 856.697.0021
EMAIL: customerservice@nmrtubes.com

five years After

material science, chemical kinetics, molecular
biology and medical applications is bright -
and waits for young researchers to enter the
field and to attack new tasks with new ideas
and new enthusiasm.

What would you have done if given a differ-
ent opportunity?

This is a difficult question, but I think I
would have chosen the life sciences again. Not
necessarily EPR or NMR spectroscopy, but
most likely a subject at the borderline between
molecular biology, supramolecular chemistry
and molecular physics. Trying to understand
some of the riddles Nature proposes to us, for
example: How can we copy the photosynthetic
activity of green plants to manufacture power-
ful photovoltaic cells? Trying to adhere to the
obligation of disseminating insights for a wiser
use of the resources Nature has provided to
mankind. A wiser use than what is still being
propagated by established economic powers
and their “experts”. And trying to go beyond
academia playgrounds towards international
bodies of sufficient assertiveness to implement
scientifically sound rules for renewable energy
consumption.
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Anatole Abragam
(1914-2011)

Magnetic resonance at Saclay with
Anatole Abragam*

M. Goldman

Service de Physique de I'Etat Condensé,
DRECAM, DSM, CE-Saclay, 91191 Gif-sur-Yvette
Cedex, France

... At the foundation of the lab, Anatole had
already a tremendous international prestige,
from his achievements at Oxford and at Har-
vard. His lectures at Saclay on NMR (which I
did not follow; I only read the notes) were not
only a source of knowledge, but also a unique
example of scientific rigour, profundity, and
elegance. They were the seeds of his future
book “The Principles of Nuclear Magnetism”.
To work under such an obviously great man
was certainly intimidating but, at least with
the people of the laboratory, he never was
distant. He was used to visiting each one
at his bench, every day or second day, and
asking with a gentle smile: “What are you
doing?” That was the ritual beginning of a
fantastic performance. Each answer stimu-
lated a new question that compelled us to

* An excerpt from M. Goldman: Magnetic resonance at
Saclay with Anatole Abragam, in: NMR and More in
honour of Anatole Abragam (M. Goldman, M. Porneuf,
eds.) Les Editions de Physique, Les Ulis, France 1994
www.edpsciences.org. Reproduced with permission
from EDP Sciences.

8 ISMAR

It is with great sadness that we learnt about
the death of Anatole Abragam. He was a
true giant of Magnetic Resonance and through
his book on the ‘Principles of Nuclear Mag-
netism’ shaped this field of science more that
anybody else. As early as 1955 he founded at
the Saclay Center near Paris his Laboratory
of Magnetic Resonance, which he directed
for 30 years, throughout the evolution of
his scientific responsibilities, Service Head,
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Courtesy of Anne Papillault and Jean-Francois Dars

be more explicit, more rigorous, that opened
new ways of looking at our own work. He
never accepted “a peu pres”. His questions
concerned not only the theoretical or con-
ceptual part of the work, but also each detail
of the experimental setup, the exact way of
retrieving information from the experimental
results, and the physical significance of this
information. This was not an examination,
but a dialogue and a beautiful lesson of what
scientists call “the scientific method”. (The
philosophers use the same expression with
a different meaning, if only to claim that
there is no such thing as a scientific method).
He had a remarkable ability to discriminate
between what is important and what is not
(is it possible that he moulded our brains to
follow his way of thinking about such mat
ters?). He was particularly good at performing

Department Head, and the Physics Director
from 1965 to 1970. His laboratory, exclusively
devoted to physics, came soon to be renowned
inthe Magnetic Resonance community as one
of the “most productive in the world”. Among
its prominent achievements, personal or from
(or with) members of the lab, are many that
have been used ever since they were discov-
ered and formulated, e.g., the formalism of
nuclear relaxation, the development of Spin
Temperature, theoretical and experimental,
or dynamic nuclear polarization (Solid Effect,
then DNP). His interests and achievements

quick approximate calculations mentally, or
on a blackboard corner or a piece of paper. I
used to “help” him solve small additions or
multiplications and I prompted him with
wrong answers with such regularity that he
once exclaimed: “T will kill him!” I am glad
to inform the reader that at the time of writ-
ing Anatole has not followed up this threat
yet. Lack of time? Change of mind?

We had also more collective discussions on
general questions related to somebody’s work
or to his own ideas. I must say that in all oc-
casions, he exhibited a total (and uncommon)
intellectual honesty, in that he listened care-
fully to other people’s arguments, he discussed
them and he accepted them when he thought
them good. It was in particular an intrinsic
partof the laboratory’s tradition that, once the
basic knowledge acquired, everybody was on
equal footing for having good ideas, irrespec-
tive of his age. Side by side with intellectual
honesty stands intellectual integrity. I have
a precise reminiscence of what I think to be
the latter. A physicist in our lab, whose name
I will not disclose, had made very curious
and interesting experimental observations.
Their exploitation required a double effort,
an experimental one so as to investigate all
aspects of the subject, and a theoretical one
so as to provide it with a complete quantita-
tive interpretation. He performed both in se-
quence. Years after, Anatole told me (I quote
from memory): “While he was pursuing the
experiments, I could have done the theory.
We were both involved in the thing,and [am
convinced I could have done the calculations
more quickly and more compactly than what
he did later. I refrained, because the initial
idea was his, and I knew he had the capability
of developing the theory. I then had no right
to deprive him of the merit of doing it”.

Equally remarkable was Anatole’s perfor-
mance in the “critical reading” of the articles

went far beyond NMR and included in par-
ticular EPR and other fields such as pseudo
magnetic resonance of neutrons and muon
spectroscopy.

The International Society of Magnetic Reso-
nance mourns a most creative pioneer in NMR,
EPR and their combination, the Recipient of
the ISMAR-Prize 1983 and Fellow of our So-
ciety. We will keep him in highest honour and
will find ways to express our special gratitude
at International Conferences to come.

Hans Wolfgang Spiess
President


http://www.edpsciences.org

of the group. It was natural that
everyone who had written a letter
oran article on his work submit
it first to Anatole, who considered
it his duty to read it carefully
and to comment it carefully to
its author. I remember the case
of my first “Note aux Comptes
Rendus”, which I confess I was
not dissatisfied with when I
handed it to Anatole. The next
day, he called me to his office
“to discuss it”. When I stag-
gered out two hours later, the
article had been torn to shred.
I seem to remember that not a
single sentence of the text had
been left intact. The technique
was similar to that of the bench
discussions: What does that
mean? Is it entirely correct? Is
there anything else to be said?
What do you want to say? Then
why not say it the way you just
did? etc... The worst is that he
was right, most of the time.
The requirement was always
the same: rigour, clarity, logics,
elimination of useless comments.
He insisted that the exposition
of facts or ideas be direct and
simple. When confronted with
a contorted sentence, he had the
gift of cutting it into two or
three simpler ones which ren-
dered immediately everything clear. Another
important lesson derived from his remarks is
that the final task in the writing of an article
is to “clean the corners”, so as to remove any
speck of sloppiness. This applies not only to
the scientific content, but also to the style.
Until his retirement, Anatole read all pencil-
written versions of my writings, and I have
no example where this did not result in an
improvement. To end up on this subject, I
felt as one of the greatest compliments from
Anatole his comment on a big article writ-
ten by André Landesman and myself; he had
come out of his office and exclaimed as if
completely stunned: “But it’s clear!”

I come now to the important question of
the seminars. When the laboratory was young,
there were not enough people for us to have
our own seminar, and we used to go to the
so-called “Kastler Seminar” every monday
afternoon at Ecole Normale Supérieure in
Paris, where I discovered that the concepts
of atomic physics, as practiced in the presti-
gious Kastler-Brossel laboratory, and those of

Taken by Nina Abragam

magnetic resonance had quite a lot in com-
mon. It is a few years later, when Anatole’s
lab had grown to sufficient size, that it had
its own seminar at Saclay, as I discovered at
my return from military service, in 1960.
I discovered at the same time that “they”
had decided I would be in charge of it. It
took place every week, and it had a double
character: description of personal work and
“Journal Club”, that is analysis of published
articles or received preprints. Later on, we
also had seminars at the Collége de France,
companion to the formal course of Anatole.
They were few in number and given mostly
by guests from other laboratories, French or
foreign. We always kept our “family seminar”
at Saclay, most of the time of the Journal
Club type. For a while, it took place in the
room dedicated to coffee, and started as soon
as everybody had his cup filled. These were
known as “Coffee Seminars”. I will not speak
of the (numerous) seminars given by Anatole
himself. Their description would not differ
from that of his formal lectures, to which I

in Memoriam

will come later.  want to discuss
rather the role of Anatole in the
seminars given by other mem-
bers of the lab. Anatole always
sat in the front row, with the
obviously watchful attention
well known from all attendants
to Magnetic Resonance confer-
ences, which froze more than
one. He machine-gunned the
speaker with questions, never
missinga “faux pas”, an error of
logics, a clumsiness of language,
or a scientifically obscure state-
ment. This behaviour, which has
caused nightmares to so many
conference speakers, was felt by us
asvery constructive. It was often
evident that he understood per-
fectly well what we wanted to say,
and the aggressive naiveness of his
questions was only intended to
compel us to improve the clarity
of our discourse. At this point,
I have an embarrassing confes-
sion to make. Being well aware
by experience of his behaviour
and vigilance at seminars, when
I gave one I tried very hard to
be as clear as possible, but I in-
tensionally and shamelessly was
careful to slip quickly across one
or two delicate points. It never
failed that it was on these points
that he jumped with questions,
which I had in advance carefully prepared
myself to answer. That was not pure mischie-
vousness: occasionally the point was actually
delicate, and it had taken me weeks to solve
it. I confessed this habit of mine to Anatole
with about 30 years delay, and I still don’t
know how he feels about it.

Iwould like to sum up what we learnt from
Anatole on the art of giving Journal Club
seminars. First of all, never relate an article
in the way and in the order the author(s)
did it. It often happens that the authors are
clumsy or stupid (or both), and anyway you
are not a parrot. They seldom realize how
good (or bad) their work is, and never had
any training in the art of selling. There is no
excuse in telling a lousy argument and say-
ing, under reproach: “It’s verbatim what is
written!” When you read an article, you have
to assimilate it so as to understand it better
than its authors and then devise the best way
to explain it, following your own intellectual
logics and with no regards to how the authors
did it. You have to turn their achievement

EPR newsletter 2011 vol.21 no.2 | 13



in Memoriam

into a piece of your own self, in the same way
as the chicken eaten by Mr. So-and-So does
not end up as pieces of chicken on Mr. So-
and-So’s hips, but as extra fat specific to Mr.
So-and-So around his waist. In short, when
describing other people’s work, you have to
deserve the appreciation given by the 17th-
century French writer La Bruyere on one of
his colleagues: “He has, in what he borrows
from others, all the charm of novelty and all
the merit of invention”.

Anatole Abragam is a born lecturer, and I
think he loves to teach and explain. This is
already plainly clear in his scientific books,
the most famous of which is “The Principles
of Nuclear Magnetism” of 1961. Even in his
memoirs, whose English version was published
under the title “Time Reversal”, he did not
resist the temptation to explain a few things

tips & techniques

that had been done in the lab. However, the
pleasure of writing clearly about complicated
things, of leading gently the reader through
intricate arguments until the solution jumps
(hopefully) to his mind, is nothing compared
with the exhilaration of delivering oral lec-
tures. A speaker in front of an audience is
like a lion tamer facing a horde of yawning
or sleeping beasts. He has to capture their
minds with the sole power of words, uttered
by mouth or projected on a board, and to
force with these means Enlightened Un-
derstanding to invade their brains (Whips
no longer allowed). I would like to make a
few personal comments, which I believe will
meet with the experience of many lecturers
or lecture attendants. The first one is about
how wonderfully (and surprisingly) easy it

is to feel if and how the audience responds

Sample Preparation

Tips for Beginners and Collaborators -

Ralph T. Weber, David P. Barr, and Kalina Ranguelova

EPR Division Bruker BioSpin Corporation, 44 Manning Road, Billerica, MA 01821

D 1 any people visit our lab to perform

experiments at Bruker BioSpin Cor-
poration. We also run EPR experiments on
a contract basis through Bruker Analytical
Services. These activities have given us a great
deal of experience dealing with samples from
people who are new to EPR. Here is a collec-
tion of common questions and issues that we
encounter regarding sample preparation.

Sample Tubes

The first and most obvious issue is sample
tubes. In most cases it is best to use clear
fused quartz. Borosilicate tubes such as Py-
rex have an iron signal that can interfere with
the EPR signal. The most intense signal, the
¢ = 4.3 signal, occurs at low magnetic fields.
If you are measuring organic radicals at ¢ =
2, you may still obtain acceptable results with
borosilicate tubes. There may be cases in which
samples are irradiated with UV light that can
cause the creation of E’ centers. In such cases
it may be necessary to use tubes made from

14 | EPR newsletter 2011 vol.21 no.2

synthetic quartz such as Suprasil to suppress
these defects.

The next question is what size sample tubes
do I need for the EPR experiments? This de-
pends greatly on the dielectric properties of the
sample. Polar liquids such as water, acids, and
alcohols absorb microwaves, thereby making
tuning difficult for large sample tubes. Typi-
cally an inner diameter of 0.9 mm will work
for these samples. One common option for
organic radicals in aqueous solution is a 50
ul borosilicate capillary that is available from
many laboratory supply companies. These
tubes work well down to concentrations of
about 0.5 uM. For concentrations less than
this, a specialized sample cell is required such
as the multi-bore AquaX or an aqueous flat
cell. These cells allow you to measure down
to a concentration of 10 nM for a freely tum-
bling nitroxide.

Samples that contain nonpolar organic
solvents such as toluene can be measured in

larger sample tubes. The typical EPR tube

to the “treatment” (A feeling probably even
more acute for actual lion tamers, at least
the good ones, those who survive). The sec-
ond comment is that the generalized use of
slides and overhead projectors has consider-
ably improved the ease of lecturing, but at
the same time it has decreased the efficiency
of the lectures. The reason is that it makes it
too casy for the listener’s mind to wander.
From the lion-tamer-point-of-view, writing
on a blackboard - or even on a transparency
— is much more efficient for keeping in hand
the attention of the audience and feeling its
reaction. Finally, it is more than evident that
listening to oral lectures makes it much faster
and much easier to learn things than merely
by reading books. The subsequent reading

serves mostly to anchor the acquired knowl-

edge to the brain. ...

Typical sample holders for aqueous dilute
samples, normal non-lossy samples and high
concentration aqueous sample.

size is 4 mm outer diameter, 3 mm inner di-
ameter and 250 mm long. These dimensions
are compatible with liquid helium variable
temperature experiments.

Solid samples allow the user more flexibility
in choice of sample tubes. Most EPR cavities
will allow a tube with a maximum 9.5 mm outer
diameter. We have found large tubes can be
useful in many material science applications
(e.g., polymers or sheets of material that can
be rolled). Another important consideration
with powder-type samples is packing density.

To obtain meaningful comparisons between



solid powder samples you need to make sure
that the tube is packed consistently and re-
producibly.

Most suppliers of EPR tubes offer tubes
with two different dimensional toleranc-
es, select and precision. Precision tubes are
ground to specific dimension and have very
tight dimensional tolerances. Needless to say
these tubes are expensive. If you do not need
the tight tolerances for experiments requiring
Very precise quantitation, it is more economi-
cal to purchase select tubes. These tubes are
drawn and then selected for specific dimen-
sions but with less stringent tolerances than
for precision tubes. The variation in outer tube
diameter in the select tubes can cause prob-
lems when the tube must fit in a specific size
holder such as a pulse EPR sample holder or
a top hat of a helium cryostat. One solution
is to purchase in bulk and select for tubes
that fit the sample holders. The others that
are too large or small can be used for other
experiments in which the tube does not need
to fit in a specific size holder.

Concentration

Misconceptions regarding optimal spin con-
centration can range from too high to too low.
In general, you do not want to have samples
comprised of pure paramagnetic species as the
lines often become broad and details disap-
pear owing to spin-spin interactions. Most
samples are diluted in a solvent or are co-
crystallized in a diamagnetic host to regain
the lost details.

Very strong signals can also cause problems
with the spectrometer. Electronics can become
saturated or clipped resulting in distortion of
the EPR signal. Also strong EPR signals can
“pull” the AFC (Automatic Frequency Control)
resulting in distortion of the EPR signal.

For organic radicals, the concentrations
should range from 10 nM on the low end to
1 mM on the high end. Note that the lower
concentration limit depends on the sample
tube as discussed in the previous. Higher con-
centrations can be measured but will exhibit
broadening from spin-spin interactions.

Because of their much wider spectral width,
transition metal complexes require higher
concentration than organic radical samples.
Typical ranges are from 10 uM to 10 mM.

Liquids naturally fill their vessels uniformly
provided there are no bubbles. This is not true
for powders and fibers. Here the concept of
concentration needs to be extended with the
concept of packing density: not all of the vol-
ume is sample but may be simply air. Knowing
the mass and the density of the materials in

the sample tube greatly helps when measuring
the spin concentrations in such samples.

Cryogenics

Many EPR experiments are performed at tem-
peratures lower than room temperature. The
simplest reason is that often radicals can be
short-lived and freezing the samples allows us
the time to measure these transient species.

Relaxation times are also an important fac-
torin performing experiments at low tempera-
ture. Many samples, transition metals and rare
earth metals in particular, simply do not have
ameasurable EPR signal at room temperature.
The most common reason for this is the inter-
action of the orbital angular momentum with
the local vibrational modes. This is a hint to
predict if you need to go to low temperature:
an S state ion such as Gd*3 or Mn*? has no
orbital angular momentum. These samples
are detectable at room temperature. The g
matrix reflects contributions to the paramag-
netism from the orbital angular momentum.
The further the g-values departs from ¢ = 2,
the lower the temperature required to detect
the EPR signal.

Cooling samples brings its own set of is-
sues. Solvents for frozen solutions should be
chosen to form a good glass upon freezing.
Samples should usually be frozen as quickly
as possible. This prevents aggregation that
results in high local concentrations and high
concentrations should be avoided as discussed
in the previous section.

When measuring aqueous samples we also
have the problem of sample tube breakage.
10-30% glycerol helps greatly to keeping
sample tubes intact. Glycerol may change
the chemistry or reactivity of your sample,
therefore it is always prudent to verify that
the glycerol does not interfere with your
sample. Sample tube breakage is also an im-
portant reason to always pre-freeze samples.
It is always easier to clean your nitrogen de-
war compared to your variable temperature
dewar. And remember to thaw your sample
in a tube or beaker so that the sample can be
recovered if the tube breaks.

Very low temperatures, (< 50 K) freezes most
gases, other than hydrogen and helium. This
leads to the phenomenon of cryo-pumping.
If you have a sample with air in the tube, it is
a litele block of ice at low temperature. This
also means that you have established a very
low vacuum in the tube and this works as a
cryostat between the cold gas in your cryostat
and your sample. For frozen solutions this is
seldom a problem because they adhere to the
surface of the tube and there is very good heat

tips & techniques

PAR.
= Flexible
= Moldable
= Self-Sealing
= Odorless

= Moisture-Resistant
= Thermoplastic

= Semilronsparent
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—

PM-996

See Dther Side For
Dispensing Instructions

Sealing caps of sample tubes during cryogenic
applications prevents the cap from popping off.

conduction. If you have a powder, this is no
longer the case. There is no longer good ther-
mal contact and the powder may require hours
before it is at the same temperature as the gas
in your cryostat. Filling the sample tube with
helium gas ensures that there is a conduction
pathway to cool your sample. The helium gas
does not freeze and therefore acts as a ther-
mal transfer gas. Powder samples should be
backfilled with helium gas to ensure proper
thermal contact.

Last but not least we encounter the problem
of the plastic caps popping off of tubes when
they are removed from the cryostat, endanger-
ing the vision of anyone in the lab. This is why
you should always wear safety glasses when re-
moving samples from a cryostat. These caps do
notseal very well. The cryo-pumping continues
to accumulate air ice in the tube. When the
sample is removed it all evaporates and pres-
surizes the tube, thus popping off the cap. Seal-
ing the tube and cap by wrapping Parafilm or
Teflon tape around them prevents the leakage.
Remember despite this precaution to always
point the top of the tube away from yourself
and any other people in the lab.

Summary

Starting collaborations with people that are
not versed in EPR can be initially problem-
atic. With some guidance to the collaborators
regarding sample preparations, many of these
problems can be avoided. We hope that our
suggestions and tips will aid you in your col-
laborations. We wish you many successful and
fruitful collaborations.
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Conference reports

44th Annual International Meeting of
the ESR Spectroscopy Group of the Royal
Society of Chemistry

he 44th Annual International Meeting
of the ESR Spectroscopy Group of the
Royal Society of Chemistry (RSC) was held
at the University of York from 3rd to 7th
April 2011. The meeting, attended by 126
delegates, was held in the National Science
Learning Centre on the York campus. This
made an excellent venue for lectures, posters,
receptions and scientific discussions late into
the night. York has hosted 7 conferences of
the RSC ESR group between 1971 and 2011.
Dick Norman, the founding Head of York
Chemistry, and Bruce Gilbert (appointed a
Lecturer in 1965), pioneered EPR research
in York. One of their PhD students, Mike
Davies, was appointed an academic at York
in 1990s before moving to Australia. Victor
Chechik, appointed at York in 1999, expertly
organised, managed and ran the 2011 meet-
ing; the great success of the meeting was in no
small part due to his herculean efforts which
were ably supported by the York team.
Since 1986 Bruker BioSpin has gener-
ously sponsored an annual Lectureship and
Prize, given to a scientist who has made ma-
jor contributions to the application of EPR
spectroscopy. The Bruker Lectureship and
Prize for 2011 was awarded to Thomas Pris-
ner (University of Frankfurt), who lectured
on New developments in EPR and DNP and
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application to biomolecular research (see p. 3).
His entertaining and genuinely inspirational
lecture, introduced by Fraser MacMillan
(University of East Anglia) who reviewed
many of the contributions Thomas had made
to the field, was enjoyed by a packed lecture
theatre. Fraser highlighted how many of the
people that had been supervised and men-
tored by Thomas had subsequently gone on
to do great work of their own.

At the RSC ESR Group meeting JEOL
(UK) Ltd generously sponsor the young re-
searcher lecture competition. The 2011 winner
of the JEOL Prize, Petra Liiders (Laboratory
of Physical Chemistry, ETH Zurich) talked
on Distance Measurements on Lanthanide
Ion-Nitroxide Radical Spin Pairs in the Nano-
metre Range by Relaxation Enbhancement (see
p- 4). The runners up, who both received a
monetary prize, were Ivan Krsti¢ (Institute of
Physical and Theoretical Chemistry, Goethe
University Frankfurt): In-ce/l PELDOR on
Nucleic Acids and Maxie Roessler (Depart-
ment of Chemistry, University of Oxford):
A Single Supernumerary Cysteine Adjacent
to the Proximal Fe-S Cluster Confers Oxygen
Tolerance on a [NiFe]-Hydrogenase.

The British Biophysical Society (BBS) spon-
sored a poster competition prize at the 2011
RSC ESR Group meeting and the winners
were Richard Ward (School of Biology, Uni-
versity of St Andrews): PELDOR spectroscopy
used to study histone chaperones and Benesh
Joseph (Laboratory for Physical Chemistry,

Peter Meadows of JEOL (UK) Ltd congratulates
the runners-up of the JEOL prize Ivan Krsti¢ and
Maxie Roessler (right). Picture courtesy of Tim
Smith.

ETH Zurich): Transmembrane gating in the
type LI ABC importer BtuCD-F during nucle-
otide cycle. Other meeting sponsors were the
University of York and the RSC.

Keynote lectures were presented by Victor
Chechik (University of York): Using spin
traps in heterogeneous reactions, Stephen Hill
(Florida State University): Molecular Magne-
tism and Multi-High-Frequency EPR at the
National High Magnetic Field Laboratory,
Wayne Hubbell (University of California,




BBS poster competition winners Richard Ward (left) and

Benesh Joseph (right).

Los Angeles): Exploring the energy land-
scape and dynamic modes of a protein with
site directed spin labelling, and David Col-
lison (University of Manchester): Electronic
structure of large polymetallic molecules: a
multi-frequency EPR approach.

Invited lectures were presented by Snorri
Sigurdsson (University of Iceland): Non-cova-
lent and site-directed spin labelling of nucleic
acids, Hassane Mchaourab (Vanderbilt Uni-
versity): Protein Conformational dynamics from
spin labelling EPR spectroscopy, Eric McInnes
(University of Manchester): A spectroscopic
study of exchange-coupled orbitally-degenerate
ions: six-coordinate cobalt(Il) dimers, Howard
Halpern (University of Chicago): Spectral
information from unexpected places: tumour
physiology with in vivo EPR imaging, Michael
Davies (Heart Research Institute, Sydney):
Radical transfer reactions mediated by heme

Conference reports

proteins and their prevention, and

Stefan Weber (Albert-Ludwigs-

Universitit Freiburg): Origin of
Light-Induced Spin-Correlated
Radical Pairs in Cryptochromes

and Related Blue-Light Active

Proteins.

Catering at the University
of York was of a high standard
but the excellent Conference
Banquet was held in the Great
Hall of the Merchant Adven-
turers’ Hall which is a medieval
guildhallin the city of York and
was one of the most important
buildings in the medieval city. The major part
of it was built between 1357 and 1361 by a
group of influential men and women who
came together to form a religious fraternity
called the Guild of Our Lord Jesus and the
Blessed Virgin Mary. In 1430 the fraternity
was granted a royal charter by King Henry
VI and renamed “The Mistry of Mercers’. It
was granted the status of the Company of
Merchant Adventurers (www.theyorkcom-
pany.co.uk) of York by Queen Elizabeth I
in the sixteenth century.

The 45th Annual International Meeting
of the ESR Spectroscopy Group of the Royal
Society of Chemistry will be held at the Uni-
versity of Manchester, from Sunday 25th to
Thursday 29th March 2012. Information
about the 2012 meeting, previous meetings
and the RSC ESR group can be found at
site esr-group.org.

Mark Newton

notices of Meetings

8th Asia-Pacific EPR/ESR Symposium
(APES 2012)

Beijing, China, October 11-15, 2012
www.APES2012.0rg

APES 2012 is intended to stimulate discus-
sions on the forefront of research in all as-
pects of EPR/ESR ranging from theoretical
and experimental advances in CW EPR/
ESR, pulsed EPR, high frequency and high
field EPR, ENDOR, time resolved EPR,
FMR, EPRI, CIDEP and ODMR to ap-
plications in medicine, biology, chemistry,
materials science and nanotechnology.
APES 2012 will be an excellent place

for exchanging scientific ideas with strong
friendship among the participants from
Asia-Pacific region as well as other parts of
the world. We sincerely hope that the scope
of the symposium will serve the interest of
the scientific community, as well as the in-

dustry and the general public.

Pre-registration & Nominations of ple-
nary speakers: Before April 30, 2012
Abstract submission: May 1 — August 15,
2012

Contact: Prof. Yong Li, Chairman

Dr. Haijun Yang, Secretary General
APES 2012 Local Organizing Committee
Department of Chemistry,

Tsinghua University, Beijing 100084, China
e-mail: cyhj@tsinghua.edu.cn

phone/fax: +86-10-62788971

The 44th Annual International Meeting of the ESR Spectroscopy Group of the Royal Society of Chemistry. Picture taken outside Merchant Adventurers’
Hall prior to the Conference Banquet. Picture courtesy of Art Heiss — who is missing from the ensemble!
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new EPR Faculty

S

tefan Stoll became an Assistant Professor of Chem-
istry at the University of Washington in Seattle in
August 2011. In parallel with his M.Eng. degree
in chemical engineering from Graz University of
Technology, he completed an M. A. degree in clas-
sical music. Stefan originally became interested in
EPR as an undergraduate exchange student in the
lab of Nicolai Yordanov at the Bulgarian Academy
of Sciences in Sofia. After a short spell as a free-
lance musician, he joined Arthur Schweiger's group
at ETH Zurich as a graduate student, working on
advancing theory and algorithms for EPR spectral
simulations. The initial versions of the popular
simulation software EasySpin were a result of this

work. After receiving his Ph.D. degree in 2003, he

continued to work in the Schweiger lab, shifting
his focus to pulse EPR methodology. In 2007, af-
ter Schweiger's untimely death, he moved to the
University of California-Davis, where he joined
R. David Britt's lab as a postdoctoral fellow. His
interests there were mainly focused on structural
and mechanistic studies of metalloproteins and
radical enzymes. During this time, he received
the IES's 2009 Young Investigator Award for his
many contributions to the field of EPR spectros-
copy. Stefan's current research centers not only on
biostructural questions involving paramagnetic
proteins, but extends to a variety of materials. In
addition, Stefan remains interested in EPR meth-
ods development.

Reader’s corner

Abstracts of past EPR Symposia at the Rocky Mountain Conference

Abstracts of past EPR Symposia at the Rocky Mountain Conference
are available on-line via the University of Denver. The following is a

link to the abstracts of prior Symposia:

http://adr.coalliance.org/codu/fez/collection/codu: 17448

Market place

POSITIONS

Postdoctoral position at Physics Department,
National Dong Hwa University, Taiwan

A postdoctoral position is available in the lab-
oratory of Prof. Shyue-Chu Ke at the Physics
Department, National Dong Hwa University,
Taiwan.

The research will involve the application of
EPR and pulsed EPR spectroscopy to understand
the fundamental questions related to adenosyl-
cobalamin-dependent enzymatic reactions.

Additional information about the labora-
tory is available at: www.phys.ndhu.edu.tw/
teachers/ke/ke.htm.

Applicants should have experience in ana-
lytical techniques and continuous or pulsed
EPR methods and data analysis. Experimen-
tal physical chemists with experience in cell
culture or synthesis would be beneficial, but
is not essential.

The position is available this summer and
appointments are for up to 3 years.

If interested, please send a CV and sum-
mary of previous research experience to

ke@mail.ndhu.edu.tw.
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Alternatively, you can get to the abstracts by going to the Univer-
sity of Denver, Penrose Library web page, and searching for Rocky

Mountain Conference on Analytical Chemistry abstracts. The ab-

Fixed term position

There is a fixed term position available for an
Applications Scientist/Senior Lecturer (AS/
SL), to 30 September 2015, associated with
the EPSRC EPR Research Facility & Service
at The University of Manchester. The AS/SL
position is funded jointly by the University
and by Bruker, and the successful applicant
will work on research and development proj-
ects across both Bruker and the Research Fa-
cility, and must have expertise in pulsed EPR.
Please will you bring the attached advert and/

EQUIPMENT

Design and construction of EPR electronics

stracts are searchable.

Gareth Faton

or links below to the attention of any suit-
able candidates.

David Collison

School of Chemistry

The University of Manchester

Oxford Road

Manchester M13 9PL

UK.

phone: 0161-275-4660(dir)/4653(sec)/
4598(fax)

EPSRC EPR National Service:

www.cpr.chemistry.manchester.ac.uk

The University of Denver can supply electronic design and construction services for EPR ap-

plications. Low-noise pulse amplifiers, low-noise 100 kHz preamplifiers, boxcar integrators,

and pulse timing systems are available. We also supply a conversion kit to convert Varian

field-control units to voltage-controlled scan operation. A 6-digit 1-ppm frequency counter is

available in X-, C-, S-, L-band, or MHz versions. Complete microwave/RF bridges from 150

MHz to L-, S-, or C-band are available from designs previously built and tested at the Uni-

versity of Denver.

Please contact: Richard W. Quine, e-mail: rquine@du.edu, phone: 1-303-871-2419
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For sale: Varian and ESR equipment

Resonance Instruments has available: (1) Re-
placement klystrons for Varian EPR bridges
and some Bruker bridges (at reduced prices)
and other klystrons; (2) Resonance Instrument’s
Model 8320A is a general purpose Hall-effect
based magnetic field controller that provides
direct control and precise regulation of the
magnetic field between the pole pieces of an
electromatnet. Its high resolution permits precise
adjustment of the magnet’s field either though

the front panel keyboard or though an RS232
serial interface with your PC.

Please contact: Clarence Arnow, President, e-
mail: 8400sales@resonanceinstruments.com,
phone: 1-847-583-1000, fax: 1-847-583-1021.

Available: Used Varian EPR equipment

(1) Varian E-104 EPR spectrometer with vertical
style bridge and e-line fieldial. (2) Varian E-9
EPR spectrometer. Both available with warranty
and continued service support. (3) Varian TM

Market place

cavity with flat cell holders and flat cells. (4)
Varian E-257 variable temperature controller
with heater sensor and insert holder. (5) Varian
E-272B field/frequency lock accessory.

Please contact: James Anderson, Research
Specialties, 1030 S. Main St., Cedar Grove,
WI53013, USA.

phone/fax: 1-920-668-9905

e-mail: janderson36@wi.rr.com

( \ ( )\
Model 8400 ESR/EPR Spectrometer .
Sales and Service by L&M EPR Supplles’ Inc.
4152 W. Lisbon Ave., Milwaukee, WI 53208
Resonance Instru ments, Inc. Phone: (414) 324-1052; Fax: (262) 889-2368
www.lmepr.com sales@lmepr.com
Portable « High Performance - Reliable « Versatile
Competitively Priced « PC Control Via COM Port ¢ TPX Capillaries EPR Sampling Tubes
Accessories and Upgrades g Quantity Price/Part (3US)
9054 Terminal Avenue, Skokie, lllinois 60077 = 1-19 60.00
1-847-583-1000, FAX 1-847-583-1021 e 20-99 50.00
E-mail: 8400@Resonancelnstruments.com o 100+ 40.00
www.resonanceinstruments.com
\ J/ . J

Microwave Unit

Chemically Induced Dynamic Electron Polarisation
(CIDEP) facilitates sub-microsecond detection of spin-
polarized paramagnetic intermediates as produced by
laser excitation. This can yield unrivalled information
on the spin dynamics and the chemical reactiork

The high sensitivity and high speed of the JEOL FA
series ESR spectrometers fitted with a CIDEP attachment
ensures simple and reliable measurements.

] Wide-Band PA l

[ ] JES-FAC

[ ]

330.5

[ ] ES-CIDEF3C.

Block diagram of CIDEP attachment

33275
Magnetic Field /mT

335.0

2D TR-ESR of photo-polymerization process

JEOL

Serving Advanced Technology

JEOL Ltd.

1-2 Musashino 3-Chome Akishima Tokyo 196-8558 Japan
Facsimile:+81-42-528-3386

Sales Division Telephone:+81-42-528-3381

http://www.jeol.com/

s
JEOL 5001150 101 cartc
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EPR Field Service Engineer
o

Location

Billerica

Division
EPR

Job Description

We are looking for a highly motivated individual to join our EPR Service team to install and support high technology
EPR Spectrometer Systems in research labs of pharmaceutical companies, universities and government research labs.
The EPR Field Service Engineer will work with highly complex equipment which requires a basic understanding of the
physics of the instruments serviced.

The Field Service Engineer will install and service our EPR Spectrometer Systems, familiarize/train customers for basic
operation of the equipment and re-qualifies the entire instrument after service repair by running complex samples for
verification.

The FSE organizes schedule in accordance with customer needs and determine which customers must be visited
onsite, which can be attended to remotely and which ones need immediate attention; makes own travel arrangements;
coordinates with customers WebEx Sessions, phone support, and lab facility inspection for new installs.

The FSE communicates/works closely with EPR service/support center and Management and attends in depth product
training on new and updated Bruker products in German factory by product experts.

Qualifications:

The ideal candidate will possess a BS in electrical engineering, electronics or related fields or equivalent experience.
Experience diagnosing and repairing mechanical, electromechanical and/or electronic equipment is required.

General understanding of analog electronics, digital electronics, high voltage circuitry/circuits, microwave technology,
vacuum technology, cryogenics; strong technical skills on analytical instrumentation required.

Customer focus and interaction and ability to interact and communicate with scientists who typically possess a Ph.D. (or
Master’s Degree) in Biochemistry, Biophysics or Microbiology.

Excellent communication skills with the ability to communicate complex technical issues in an easy to understand
manner are essential.

Strong organization and prioritizing skills, ability to work independently yet has a team focus, responsive and reliable
are all key strengths of the ideal candidate.

Working knowledge of MS Office products and MS Windows and nderstanding of networking required; Linux and SAP
knowledge is desired.

Ability and willingness to travel as travel is required along with a valid driver’s license and passport.

Contact
Please send resume, cover letter and salary requirements to bruker.jobseprfse0620@bruker-biospin.com
No agencies or phone calls please
@ Bruker BioSpin
Attention: HR
15 Fortune Drive
Billerica, MA 01450

Human Resources/Benefits Paragraph

Bruker BioSpin offers a comprehensive and competitive benefits package including medical, dental, 401(k), paid
vacation, holidays and tuition reimbursement. Bruker Corporation is an Equal Employment Opportunity and Affirmative
Action employer.

- ' NMR | EPR | MRI
Innovation with Integrity
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2-pulse ESEEM of a Cu complex containing
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Q-Band pulse power choices:

3 W standard

10 W solid state amplifier option
40 WTWT option

150 WTWT option

® High Power SuperQFT

The demands from our customers have initiated the developments of various power options for
Q-Band. The standard configuration features a 3 W solid state amplifier allowing 1/2 pulses of
16 ns with the ER 5107D2 resonator. Even shorter pulse of 8 ns and 5 ns are achievable with
the 10 W solid state and 40 W TWT amplifiers, respectively. Considerable performance enhan-
cements in experiments like DEER and ESEEM are reached with the increased pulse power.

Contact us for more details: www.bruker.com/epr

EPR

Innovation with Integrity



CryoFree EPR VT Systems

Cryogen-free EPR
sample cryostats for
variable temperature
operation are now
available for X-Band
waveguide cavities
and for Flexline
probes with base
temperature options
down to 4 K

Flexline cryostat Waveguide cavity cryostat

m All systems allow rapid sample exchange

® Variable temperature range: base — 300K

B Rapid cool down (<60 min to base temperature)

m QOptical access

® Vibration isolation for CW Spectroscopy

®m Compatible with ER 073, ER 075 and ER 077 magnets

Explore our leading range of EPR systems and accessories:
www.bruker.com/epr

. . . EPR
Innovation with Integrity



