
2020 
volume 30 number 1-2

The Publication of the International 
EPR (ESR) Society

epr
newsletter



Printing: LaPlume and Sons Printing, Inc.
One Farley Street, Lawrence MA 01843 USA
phone: (978) 683-1009, fax: (978) 683-4594

President
thomas Prisner
Institute of Physical and Theoretical Chemistry,  
Goethe University  
Max-von-Laue-Str. 7, Building N140/Ground Floor  
60438 Frankfurt am Main, Germany  
phone: +49 (0) 69-798-29406  
e-mail: prisner@chemie.uni-frankfurt.de 
web: www.prisner.de

Vice Presidents
Americas
song-i Han
Dept. of Chemistry & Biochemistry  
Bldg 557 Room 1432, UC Santa Barbara  
Santa Barbara, CA 93106-9510, USA  
phone: 805-893-3504  
e-mail: songi@chem.ucsb.edu 
web: www.chem.ucsb.edu/hangroup

Asia-Pacific
Hiroshi Hirata
Division of Bioengineering and Bioinformatics, Graduate 
School of Information Science and Technology, Hokkaido 
University  
North 14, West 9, Kita-ku, Sapporo 060-0814, Japan  
phone: +81-11-706-6762  
e-mail: hhirata@ist.hokudai.ac.jp 
web: www.ist.hokudai.ac.jp/labo/mre/Hirata.html

Europe
Gunnar Jeschke
Dept. of Chemistry and Applied Biosc., ETH Zürich  
HCI F 227, Vladimir-Prelog-Weg 1-5/10  
8093 Zürich, Switzerland  
phone: +41 44-632-57-02  
e-mail: gunnar.jeschke@phys.chem.ethz.ch 
web: www.epr.ethz.ch

secretary
aharon Blank
Technion – Israel Institute of Technology,  
Haifa 32000, Israel,  
phone: +972-4-829-3679, fax: +972-4-829-5948  
e-mail: ab359@tx.technion.ac.il 

treasurer
Peter Z. Qin
Department of Chemistry,  
University of Southern California, TRF 119,  
3430-S. Vermont Ave., Los Angeles, CA 90089-3304, USA  
phone: (213) 821-2461, fax: (213) 740-2701  
e-mail: pzq@usc.edu

immediate Past President
Hitoshi Ohta
Molecular Photoscience Research Center, Kobe University,  
1-1 Rokkodai, Nada, Kobe 657-8501, Japan  
phone: +81-78-803-5646, fax: +81-78-803-5770  
e-mail: hohta@kobe-u.ac.jp

FOunder President
Harold m. swartz
Dartmouth Medical School,  
Department of Radiology & EPR Center,  
7785 Vail Room 702, Hanover, NH 03755-3863, USA  
phone: 1-603-650-1955, fax: 1-603-650-1717  
e-mail: harold.swartz@dartmouth.edu

Officers of the international ePr (esr) society

The official publication of the International EPR (ESR) 
Society is supported by the Society, by corporate and 
other donors, and the Zavoisky Physical-Technical 
Institute of the Russian Academy of Sciences, Kazan, 
Russian Federation.

Please feel free to contact us with items (news, notices, 
technical notes, and comments) or ideas for the EPR 
newsletter.
The EPR newsletter is published quarterly by the Inter-
national EPR (ESR) Society and is available in electronic 
and printed form to all members of the Society. The 
deadlines for submission of news for upcoming issues: 
Spring March, 15; Summer June, 15; Fall September, 15; 
Winter December, 15.

ISSN 1094-5571

editOr
Laila V. Mosina

Zavoisky Physical-Technical Institute  
Russian Academy of Sciences  

Kazan, Russian Federation  
mosina@kfti.knc.ru

assOciate editOrs
Candice S. Klug

Medical College of Wisconsin 
Milwaukee, WI, USA  

candice@mcw.edu
Hitoshi Ohta

Molecular Photoscience Research Center, 
Kobe University, Kobe, Japan  

hohta@kobe-u.ac.jp
Sabine Van Doorslaer

University of Antwerp, Antwerp, Belgium  
sabine.vandoorslaer@uantwerpen.be

tecHnical editOr
Sergei M. Akhmin

Zavoisky Physical-Technical Institute  
Russian Academy of Sciences  

Kazan, Russian Federation  
akhmin@inbox.ru

FOundinG editOr
R. Linn Belford

Illinois Research Center, University of Illinois  
at Urbana, Urbana, IL, USA  

rbelford@uiuc.edu

editOrial OFFice
Zavoisky Physical-Technical Institute  

Russian Academy of Sciences  
Sibirsky trakt 10/7, Kazan 420029  

Russian Federation  
phone: 7-843-2319096  

fax: 7-843-2725075

https://ieprs.org/newsletterpage/

epr
newsletter

anatole abragam (1914–2011)
John michael Baker (1930–2017)
lawrence J. Berliner
Brebis Bleaney (1915–2006)
James r. Bolton
Harvey a. Buckmaster
anders ehrenberg
Gareth r. eaton
sandra s. eaton
George Feher (1924–2017)
George Fraenkel (1921–2009)
Jack H. Freed
Betty J. Gaffney
robert Griffin
edgar Groenen
erwin Hahn (1921–2016)
Karl Hausser (1919–2001)
Kalman Hideg (1934–2018)
noboru Hirota
Brian Hoffman
Wayne Hubbell
clyde a. Hutchison, Jr. (1913–2005)
James s. Hyde
lowell Kispert
daniel Kivelson (1929–2003)
melvin P. Klein (1921–2000)
Harry Kurreck (1932–2015)
Wolfgang lubitz
august H. maki (1930–2008)
Harden mcconnell (1927–2014)

Bruce r. mcGarvey
Keith a. mclauchlan
michael mehring
Klaus möbius
yuriy n. molin
James r. norris
John r. Pilbrow
charles P. Poole, Jr. (1927–2015)
aleksandr m. Prokhorov (1916–2002)
arnold m. raitsimring
Kev m. salikhov
tengiz i. sanadze (1930–2011)
charles P. scholes
arthur schweiger (1946–2006)
charles P. slichter (1924–2018)
sankaran subramanian
leslie H. sutcliffe (1924–2020)
Harold m. swartz
martyn c. r. symons (1925–2002)
takeji takui
Wolfgang e. trommer
yuri d. tsvetkov (1933–2018)
Hideo utsumi
Joan H. van der Waals
George d. Watkins
John a. Weil (1929–2010)
samuel i. Weissman (1912–2007)
david Whiffen (1922–2002)
Hans c. Wolf

Fellows of the international ePr (esr) society

mailto:prisner@chemie.uni-frankfurt.de
http://www.prisner.de
mailto:songi@chem.ucsb.edu
http://www.chem.ucsb.edu/hangroup
mailto:hhirata@ist.hokudai.ac.jp
http://www.ist.hokudai.ac.jp/labo/mre/Hirata.html
mailto:gunnar.jeschke@phys.chem.ethz.ch
http://www.epr.ethz.ch
mailto:ab359@tx.technion.ac.il
mailto:bzq@usc.edu
mailto:hohta@kobe-u.ac.jp
mailto:harold.swartz@dartmouth.edu
mailto:mosina@kfti.knc.ru
mailto:candice@mcw.edu
mailto:hohta@kobe-u.ac.jp
mailto:sabine.vandoorslaer@untwerpen.be
mailto:akhmin@inbox.ru
mailto:rbelford@uiuc.edu
https://ieprs.org/newsletterpage/


the Publication of the international ePr (esr) society

epr
newsletter

volume 30 number 1-2 2020
	 2	 Editorial

by Laila Mosina

IES business
	 3	 Letter	of	the	President
	 3	 IES	Virtual	EPR	Meetings

by Nino Wili

Awards
	 5	 IES	Gold	Medal	2020	to	Jörg	Wrachtrup
	 8	 2020	IES	Fellowships:	Daniella	Goldfarb	and	David	Britt
	 8	 Klaus-Peter	Dinse:	Zavoisky	Award	2020
	 9	 Nabeel	Aslam:	Bruker	Thesis	Prize	2020
	 10	 Claire	Motion:	Bruker	Thesis	Prize	2019
	 11	 Frauke	Breitgoff:	JEOL	Prize	2019
	 13	 Michal	Leskes	:	Abragam	Prize	2019

Anniversaries
	 15	 50th	Anniversary	of	the	ESR	Group	of	the	Royal	Society	of	Chemistry

by Eric J. L. McInnes and Christiane R. Timmel
	 16	 30	Years	of	Applied	Magnetic	Resonance	–	New	Structure:		

an	Interview	with	the	Editors-in-Chief

In memoriam
	 20	 Professor	Les	(Leslie)	H.	Sutcliffe	(1924–2020)

by Shirley Fairhurst

Software
	 22	 LOGS	–	Automated	Scientific	Data	Management	for	Spectroscopy

by Jakob J. Lopez

Conference reports
	 24	 XIth	Conference	of	the	European	Federation	of	EPR	groups	(EFEPR	2019)

by Michal Zalibera
	 25	 International	Conference	“Magnetic	Resonance	–	Current	State	and	Future	Perspectives	(EPR-75)”

by Alexey A. Kalachev and Dmitry A. Tayurskii
	 27	 The	48th	Southeastern	Magnetic	Resonance	Conference	(SEMRC)

by Anil Mehta, Tatyana I. Smirnova and Alex I. Smirnov
	 28	 8th	EFEPR	School	on	Advanced	EPR

by Petr Neugebauer

The cover picture illustrates aspects of the 
research carried out by Jörg Wrachtrup, 
recipient of the IES Gold Medal 2020. It 
shows him adjusting a laser (which rarely 
happens these days), a set of lasers used to 
excited single spins in diamond, a clean 
room for nano fabrication of waveguides 
to enhance the emission of single spins 
and (center) a typical piece of diamond 
used for the experiment.

continued on page 2



2  |  EPR newsletter  2020  vol.30  no.1-2

Dear colleagues,
Hopefully, your patience will be properly 

rewarded by this double issue of the EPR news-
letter. We are glad to publish here the Letter of 
the President (p. 3). In this letter written in the 
beginning of 2020, when the pandemic just 
started to spread all over the world, Thomas 
Prisner gives a brilliant estimate of the situ-
ation and formulates the tasks to be solved 
by the IES. He highly appreciates the virtual 
EPR meetings initiative of a group of young 
researchers coordinated by Nino Wili. We give 
floor to Nino, who recalls how this idea was 
conceived and developed (pp. 3, 4). Speakers 
of the IES Virtual EPR meetings were and are 
invited to submit synopses of their talks for 
publication in the EPR newsletter (pp. 30–33).

I agree with Nino that it was a disappoint-
ment to learn that the 53rd Annual Interna-
tional Meeting of the RSC ESR Group was 
cancelled due to coronavirus COVID-19. Time 
has split into the before- and after (hopefully)-
the-pandemic eras with the during-the-pandemic 
interface we live in, when we still do not know 
enough about COVID-19, and virologists and 
epidemiologists work desperately to design 
vaccines and drugs to cure it.

Back to the newsletter: it is our pleasure to 
congratulate Jörg Wrachtrup on his IES Gold 
Medal 2020 and thank him for a detailed story 
about magnetic resonance at the single spin 
limit (pp. 5–7). Again, The Awards column of 
our publication is a meeting point for different 
generations of magnetic resonance researchers: 
Daniella Goldfarb and David Britt (IES Fel-
lows 2020), and Klaus-Peter Dinse (Zavoisky 

Award 2020), on the one hand, and Nabeel 
Aslam (Bruker Thesis Prize 2020), Claire Mo-
tion (Bruker Thesis Prize 2019), Frauke Bre-
itgoff ( JEOL Prize 2019), and Michal Leskes 
(Abragam Prize 2019), on the other. Heartfelt 
congratulations to everybody and thanks for 
collaboration.

It is with a heavy heart that we say farewell 
to Les Sutcliffe, IES Fellow, outstanding sci-
entist, great personality and true friend of the 
EPR newsletter (pp. 20, 21). He was appointed 
IES Fellow in 2007 in recognition of his out-
standing contributions to EPR spectroscopy 
including his discoveries of new classes of 
sulphur-nitrogen containing heterocyclic free 
radicals; the design and synthesis of new stable 
aromatic nitroxides and exploitation of them 
as spin probes; EPR and NMR spectroscopy 
of cation radicals derived from chromanols; 
spin trapping. He contributed a lot to the de-
velopment of our publication sharing with our 
readership his knowledge. Therefore it is not 
surprising that Eric McInnes and Christiane 
Timmel referred to Les’ article “Notes on 50 
Years of the RSC ESR group” (27/4, pp. 10–13) 
in their relevant story (pp. 15, 16). We pass 
our sincere condolences to Shirley Fairhurst, 
long-term Secretary of the IES, whose sup-
port and help with the EPR newsletter is also 
gratefully appreciated. We will keep Les alive 
in our memory.

Laila Mosina

Editorial
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letter of the President
Dear colleagues, dear IES members,

Who of us would have predicted the cur-
rent situation at the beginning of the year? 
The corona virus has dramatically changed 
all of our lives! Attending international 
conferences, visiting other laboratories, the 
exchange of students and postdocs, and 
teaching students: all that has stopped or 
at least changed dramatically. Even labora-
tory research work was (and is) affected a 
lot. Nevertheless, we as scientists are still in 
a privileged position: we have been leaning 
towards electronic communication for quite 
some time and we can do a lot of work from 
home on our computers – at least for some 
time (like finishing manuscripts, reading lit-
erature which had been waiting on our desks 
for a while, performing computational simu-
lations or theoretical work, etc). Of course, 
for many other people this situation is much 
more dramatic and severe. Therefore, let us 
hope that our scientists working in the field 
of biochemistry, virology and pharmacy will 
succeed with their efforts to find an efficient 
drug and vaccine against this virus soon! 

Despite the many bad and severe implica-
tions this pandemic will have for the whole 
world, it also accentuates and polarizes some 

in our own research field this new situation 
forces us to find new and efficient ways to 
stay connected worldwide. Many confer-
ences, schools and meetings will not take 
place the usual way this year. Much of our 
direct teaching at universities will not be 
possible. IES wants to support activities to 
enhance online communication and teach-
ing worldwide. Even before the outbreak of 
the corona virus, a group of students already 
started to have regular online meetings (co-
ordinated by Nino Wili, a PhD student at 
the ETH Zürich). This is a great initiative 
which IES wants to support (and host) to 
hopefully give it a long-term perspective. It 
is great to see how young researchers in our 
field connect worldwide. The board of IES 
would also like to collect links and access to 
online-EPR teaching courses. Many of you 
will have to do online teaching this year, and 
some have already performed such a course in 
the past. It would be great if the latter could 
share their presentations (videos, scripts, etc.) 
with other EPR scientists worldwide in or-
der to help them prepare. Please contact us 
if you are willing to share your material and 
many thanks to our Vice-President Songi 
Han and our Secretary Aharon Blank who 
started this initiative.

I wish you all good health and optimism. 
I very much hope to see you again in person 
in the not too far future! All the best 

Thomas 

trends and behavior we have seen before, 
whether it is the fight for toilet paper in 
the supermarkets (maybe especially in Ger-
many), the way how politicians react to this 
challenge, or the way we communicate with 
our students and how well they succeed in 
working much more independently on their 
project and modifying it according to the 
new situation. In terms of behavior, there 
are, unfortunately, several bad examples 
– like the way countries within Europe 
collaborated (or rather, did not) in order 
to survive this crisis together – but also 
many positive ones – like the ‘One World: 
Together at Home’ live-stream concert for 
all the people in clinics, supermarkets and 
nursing homes helping to handle the crisis. 

I believe, however, that this crisis also 
brings opportunities. In Germany I can 
see how not only politicians but also the 
general public generate a much higher re-
spect for science. Many people follow the 
daily podcast of a virologist, who is trying 
to explain what a virus is, how drugs and 
vaccines can be developed and how epi-
demic waves can be modeled theoretically 
(and also how much effort, serious scientific 
evaluation and time such tasks take). Also 

Science is a social endeavour. In early March, 
I was looking forward to present my latest 

research at the RSC ESR conference that was 
planned to be held in Manchester. A meet-
ing that sometimes feels a bit like a family 
gathering. Although we all saw it coming, 
I was really disappointed when I finally got 
the cancellation Email. I assume that many 
others in our community felt the same about 
this and other EPR conferences. 

On March 15, I tweeted: “Hey EPR folks, 
since there are no conferences in the near fu-
ture, and home office can feel isolating after 
some time: If you (or your students) feel like 
talking about your research, just hit me (or each 
other) up, we can talk with skype or zoom!”

And that was how the virtual EPR meet-
ings were created. 

We started without a real concept, com-
mittee or idea how well it would be received. 
Dennis Bücker (University of Konstanz) liked 
the idea and volunteered to give a first talk 
via Zoom. I used the account given to me for 
teaching. The audience grew quickly: while 
there were not quite twenty people for the 
first round, there were already over a hun-
dred participants at the beginning of May!

While we do not have a formal policy, 
the idea was to give a platform to early ca-
reer researchers. So far the speakers were 
mostly PhD students and PostDocs, but we 
would also welcome faculty that are build-
ing up a group. 

The talks are held once a week, so far every 
Friday (15.00 UTC), and last about 20-30 

minutes. They are followed by an extended 
discussion, which in some cases lasted for as 
long as the talk itself! Personally, I like this 
aspect in particular.

Songi Han (IES Vice President) contacted 
me shortly after we started, and expressed 
the interest of the IES to support the vir-
tual meetings. We are now in the process 
of formalizing the organisation. We have a 
committee (see below), a dedicated Twitter 
account, and we are setting up a website to-
gether with IES secretary Aharon Blank that 
will also have a subscription system for the 
advertisement – I currently have an Email list 
that I maintain by hand. So far, we mostly 
had to actively ask speakers to give talks. 
We will have to see in the future if we need 
to introduce some sort of abstract submis-
sion system. Regardless, the aim is to have a 
diverse program in terms of geography, ESR 
sub-field, and gender. We will also have to 
find a way to make the meetings more acces-

ies Virtual ePr meetings
nino Wili

IES Business
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IES Business

sible to our colleagues in Asia and Austra-
lia – midnight is not the optimal time for 
scientific talks for most of us. 

This brings me to the outlook. What 
happens to these virtual meetings once the 
pandemic is over and in-person conferences 
can be held again? It became clear already 
after the first meeting that virtual talks and 
discussions can replace at least some aspects 
of normal conferences. In some regards, 
they might even be superior, as they don’t 
require any travelling and accommodation, 
and are thus much cheaper, both in terms 
of money and time. I don’t believe real-life 
conferences should be replaced by virtual 

ones completely, but we should have an 
open discussion in the community if and 
how virtual meetings could also be a part of 
the scientific exchange even when in-person 
meetings are possible again.

I would like to thank everyone in the com-
mittee that is helping to keep these meetings 
going, and also all the past speakers and 
participants. Please visit the IES website to 
stay up to date! And last but not least, if you 
are an early career researcher from the Asia/
Pacific region and would like to participate 
in the organisation of the virtual EPR meet-
ings, please contact me!

Coordinator:
Nino Wili, ETH Zurich (1)

Committee:
Annalisa Pierro, Laboratoire de Bioéner-
gétique et Ingénierie des Proteines (BIP) 
Aix-Marseille University (2)
Dr Sonia Chabbra, Max-Planck-Institute 
for Chemical Energy Conversion (3)
Dennis Bücker, University of Konstanz (4)
Jason W. Sidabras, Max-Planck-Institute for 
Chemical Energy Conversion (5)
Lizzy Canarie, University of Washington (6)
Dr Asif Equbal, UC Santa Barbara (7)
Shreya Ghosh, University of Pittsburgh (8)
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ies Gold medal 2020 to Jörg Wrachtrup

Modern quantum technology relies on 
controlling the interaction of highly 

coherent quantum systems. Due to their long 
relaxation and dephasing times, electron and 
nuclear spins are prototypes of such systems. 
And yet, due to the challenge of reading out 
their quantum state, it has taken a long time 
for them to take their place. Now, with robust 
and versatile methods for single electron and 
nuclear spin resonance and quantum state 
detection, spins are a leading contender in 
quantum technology. In this article, I will 
briefly review the state-of-the-art and give a 
short outlook on future developments.

Reading out single electron or nuclear spins, 
as required by most applications in quantum 
technology, requires more than measuring 
their magnetic resonance signal. Conventional 
induction-based techniques already reach their 
limit when it comes to detecting the magnetic 
resonance signal of minute amount of spins, 
not to mention single spins. Reading out a spin 
goes beyond measuring the resonance signal 
and involves detection of the quantum (i.e. 
eigen-) state of a single spin without chang-
ing it. Hence, schemes that do not require 
the detection of absorption or emission of 
microwave photons to detect spin signals, like 
optical or electrical detection, are the method 
of choice to achieve the required sensitivity 

and to provide measurement Hamiltonians 
for single spin state readout. The first and still 
most versatile method to sense single electron 
and even nuclear spins has been optically 
detected magnetic resonance. The magnetic 
resonance signal of electron spins in meta-
stable excited states of single molecules has 
been isolated and, by using double resonance 
techniques, even nuclear magnetic resonance 
signatures of single nuclear spins have been 
found. Addressing single molecules follows 
methods from single molecule spectroscopy, 
e.g. via spatial addressing by strongly focused 
laser beams. The method is restricted to very 
few molecular species, as very specific opti-
cal emission and absorption properties are 
required to generate enough photon counts, 
together with the necessary spin selectivity 
of their optical properties. Other materi-
als, like dopants in solids, quantum dots or 
low dimensional electron systems, do show 
a much richer variation in their properties, 
such that they can be engineered in a way 
that single spin detection and even measure-
ments of single spin states can be achieved 
with a variety of methods, including optical 
and electrical detection.

Among the forerunners are dopants in 
semiconductors, as for example the pioneer-
ing nitrogen-vacancy centers in diamond, 

which nowadays can be generated with high 
accuracy, meaning that they can be positioned 
within 10 nm with respect to electronic con-
trol structures, optical cavities and other dop-
ants. Optical excitation generates a strong spin 
polarization in its triplet ground state and 
the dependence of the fluorescence intensity 
of single defects on their spin state is used 
for single spin ODMR or EDMR. In these 
systems, high fidelity single spin state detec-
tion has been demonstrated in two ways. At 
low temperature, when the electron spin T1 
approaches seconds, the spin selective opti-
cal excitation, which does not change the 
electron spin quantum state, yields enough 
photons before a T1 induced spin flip occurs. 
This allows for a high fidelity measurement of 
the quantum state of the electron spin. This 
measurement-based spin initialization is an 
important step towards applying the system 
to quantum technology, as a clear definition 
of the start state is a crucial step towards cor-
relating, i.e. entangling the spin and emitted 
photon of the dopant. If the photon is further 
overlapped with a second photon, e.g. from 
a distant photon, spin-spin entanglement is 
achieved. Using this scheme, quantum cor-
relations among electron spins at distances 
larger than 1 km have been achieved. From 
the position of spin control, a further quite 
remarkable step has been taken. Often, it is 
desirable to transfer the quantum state of the 
electron spin to nuclear spins, as for example 
for quantum state storage. To this end, nuclear 
spins in the environment are used. In the case 
of diamond, these are 13C nuclear spins. To 
consistently control nuclear spins, spectrosco-
pists have developed elegant double resonance 
schemes. Among quantum physicists, it has 
become more common to use the electron 
spin to control its environmental nuclear spins. 
Ingenious pulse schemes have been developed 
to control and address up to 27 single nuclear 
spins around a single diamond dopant spin.

While the degree of control on these cen-
tral spin systems outperforms almost all other 
natural spin systems, as well as more recent 
synthetic quantum systems, they face one key 
challenge. Changes on the central electron 
spin, e.g. by spin relaxation or any kind of 
coherent spin control, will have an impact 
on the nuclear spin quantum states. Quite in-
triguingly, it has become possible to generate 
collective nuclear spin states (similar to single 
states in NMR) that are resilient to changes 
in the hyperfine field (e.g. electron state). By 
generating collective nuclear spin states, com-
prising about 5 to 10 nuclear spins, quantum 
state storage times of multiple minutes have 

magnetic resonance at the single spin limit

Awards
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been achieved, even in the presence of elec-
tron spin dynamics. It should be noted that 
decades of development of EPR and NMR 
coherent control technology, including engi-
neering of structures achieving large B1 fields 
or ensuring highly controllable pulse shapes, 
have enable these experiments. Some of the 
control sequences comprise more than 20000 
EPR and NMR pulses.

The exquisite coherence properties of some 
dopants have also led to a surge of investiga-
tions and applications in quantum sensing. 
Once dopants are placed very close to a sur-
face, they can sense the magnetic field of single 
electron or even nuclear spins on their surface. 
Upon measuring the Zeeman splitting of the 
dopant electron spin, it acts like a quantum 
sensor, which is capable of detecting external 
magnetic fields. Dopants like the NV center 
in diamond can also be implanted in sharp 
tips, which can be raster-scanned across a 
sample to measure local magnetic fields with 
nanoscale spatial resolution, very much like 
the tip of an atomic force microscope. Since 
the splitting among spin states also depends 
on the electric field, temperature or external 
forces, the system actually is a multipurpose 
sensor. Its sensitivity is typically expressed in 
units of √Hz. For magnetic fields, one typi-
cally reaches sensitivities of a few nT/√Hz. This 
is, for instance, the magnetic field of a single 
electron spin at a distance of a few tenth of 
nano meters. In these applications, the electron 
spin of the dopant is positioned as close to the 
surface as possible. DEER-like techniques can 
be used to measure the interaction among the 
spins. Single or few electron spins have been 
detected even under ambient conditions, de-
spite the fact that most spin labels are quite 
light sensitive. A recent highlight example is 
the detection of the DEER signal of a single 
spin label on a (MAD) protein. In this ex-
periment, a DEER signal reveals the dipolar 

interaction strength among the two spins, but 
also relative orientation changes between the 
dopant spin and the spin label on the protein. 
So far, single external electron spins have been 
detected and imaged at a distance of around 
15 nm. Even triple resonance schemes have 
been used, measuring the distance between 
spin labels on polymers.

Much more challenging than measuring 
electron spins is the detection of nuclear 
spins. The sensitivity of the electron spin sen-
sor is a few nT/√Hz, as stated above. This is 
the field of a single nuclear spin at a distance 
of a few nm. Technically, the challenge is to 
bring the nuclear spins close enough to the 
sensor spin and to recover the weak nuclear 
signal from the noise background. Nowadays, 
two measures are routinely taken to achieve 
NMR signals from nanoscale volumes with 
sufficient signal- to-noise ratio. A very ver-
satile method to achieve the necessary prox-
imity between sensor spin and NMR sample 
is either to have the NV spin on the tip of a 
raster scanning device, or simply to implant 
NV centers close to a diamond surface. NMR 
samples can then be applied by placing e.g. a 
droplet of the sample to be investigated on 
the surface. Consequently, NMR signals from 
single molecules up to around a μm3 have been 
detected. Technically, the NMR signal of a 
set of specific nuclear spins is isolated from 
the environment by applying a set of dynami-
cal decoupling sequences to the sensor spins. 
Specifically, the pulse sequences are variants 
of the well-known CPMG or XY sequences, 
which decouple the sensor spin from its in-
teraction with the environment, e.g. mutual 
dipolar interaction. These pulse sequences, 
applied to the sensor spin, can be understood 
as generators of a filter function that controls 
the interaction among the sensor spin and the 
environment. In the frequency domain, these 
filter functions have maxima and minima. The 

filter functions are proportional to the Fourier 
transformation of the pulse sequences used. As 
a result, they can be tuned such that a specific 
frequency component of the magnetic noise 
is sensed, while others are filtered out. This 
renders the sensor spin specifically sensitive 
to, for instance, certain nuclear spins. The 
sensor spin thereby measures magnetic field 
modulations along the z-component of its 
electron spin caused by the Larmor precession 
of nuclear spins. The longer the decoupling 
sequence on the sensor electron spin can pre-
serve its coherence, the more sensitive it is to 
the NMR signal. Specifically, the sensitivity of 
the quantum sensor scales with √T2ρ, when 
T2ρ is the coherence time under the continu-
ous dynamical decoupling sequence applied 
to the sensor spin. Nuclear spins have also 
been imaged in a variety of modes. This com-
prises scanning probe-based NMR imaging, 
in which an NV center tip is scanned over a 
specimen to measure the local NMR signal 
with a spatial resolution on the order of 5 nm. 
Alternatively, a non-scanning method with a 
diamond chip, at the surface of which a thin 
layer of NV centers is implanted, is used. In 
this case, a spatial resolution of around 200 
nm is achieved by imaging the intensity of 
the NV layer onto a CCD.

An important step taken recently was to 
improve the spectral resolution of the spin-
based NMR quantum sensors. In contrast to 
classical NMR, micro- or nanoscale NMR 
measurements are limited by two factors. 
One is an intrinsic spectral width limitation, 
caused by the diffusion of sample molecules 
through the sensing volume. In contrast to 
conventional NMR detection, the sensing 
volumes of nanoscale quantum sensors are 
small, i.e. on the scale of a few nm3. Diffusion 
of molecules through these volumes in case of 
a liquid with, for instance, water-like viscos-
ity, only takes a few ms. Hence, the spectral 

Awards



EPR newsletter  2020  vol.30  no.1-2  |  7

https://www.bruker.com/products/mr/epr/magnettech-ms-5000.html

Magnettech ESR5000

Innovation with Integrity

 
Bench-Top, High Performance
Electron Paramagnetic Resonance Spectrometer 

� Cost efficient
� Compact size
� High sensitivity
� Wide range of accessories and glassware

� Life sciences
� Petro chemistry
� Food safety and quality
� Separation of radicals

� Alanine dosimetry
� Biophysical features
� Environmental toxicology
� Bioorganic chemistry

Properties: Wide field of applications Technical data

� Sensitivity
      5*10e10 spins/T
� Field range 
      0 – 650 mT

width of the measured NMR lines will be on 
the order of kHz. One way to mitigate the 
impact of diffusion on the linewidth is to in-
crease the sensor sample distance and thereby 
enlarge the sample volume. Additionally, the 
sensor spin itself has a finite relaxation and 
dephasing time. For the NV spin in diamond, 
these are on the order of ms. As a result, as 
the measured intrinsic NMR linewidth is pro-
portional to the phase acquisition time (i.e. 
the time the sensor spin coherently interacts 
with the sample spin), the spectral width of 
NMR signals measured by the NV center 
cannot be less that kHz. Two ways have been 
developed to achieve sub-ppm resolution nev-
ertheless. On the one hand, 13C nuclear spins 
close to the NV center spin in the diamond 
lattice can be used as nuclear spin quantum 
memories to lengthen the phase acquisition 
time between sensor and the sample spin. In-
tricate correlation schemes, which even allow 
for a quantum Fourier transformation when 
multiple nuclear spins are used for quantum 
storage, have been developed. Alternatively, 

classical correlation schemes, which use the 
single electron spin sensor only as a “mixer” 
between the sample signal and the signal of a 
classical oscillator, have been successfully used 
to measure NMR signals with chemical shift 
and even J-coupling resolution.

Due to the strong interaction between the 
sample and sensor spin, nanoscale spin reso-
nance experiments, and in particular nanoscale 
NMR measurements, do show strong back 
action on the sample spin. This, among oth-
ers, limits the attainable spectral resolution. 
Quite interestingly, methods known from 
quantum optics do allow the attainment of 
high spectral resolution measurements, nev-
ertheless. In short, their philosophy is as fol-
lows: every measurement involves transfer 
of the quantum state of the sample spins to 
the sensor spin. The amount of information 
contained in this information transfer deter-
mines the back action between the two sys-
tems. Quantitatively speaking, the informa-
tion, i.e. the interaction time, entangles the 
two systems. A measurement of the sensor 

spin projects this spin onto an eigenstate and 
hence changes the quantum evolution of the 
measured spin system. Repetitive measure-
ments will thus destroy the coherence of the 
measured system. Upon keeping the entangle-
ment small, the back action can be kept small 
and hence the sample spin can be measured 
in a less destructive way. Therefore, even the 
quantum trajectory of a single nuclear spin can 
be tracked throughout its whole free evolu-
tion without ever being projected.

In conclusion, single spin systems play 
an ever-increasing role in modern quantum 
technology. Due to their long relaxation 
and coherence times and based on decades 
of experience with the coherent control of 
selfsame, they are the backbone of quantum 
communication, quantum computation and 
quantum technology. A key step towards uti-
lizing them in this area is single spin detection 
and state readout. This is made possible in an 
ever-increasing number of ways and systems, 
making spins an even more valuable element 
of quantum technology.
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Professor R. David Britt’s outstanding career 
in EPR spectroscopies makes him a natural 
choice as Fellow of the International EPR 
Society. His career began with the first pulse 
EPR studies of the oxygen-evolving complex 
(OEC) of Photosystem II. His studies in 
photosynthesis include: determination of the 
exact binding mode of ammonia, an inhibitor 
of water oxidation, to the OEC; use of 55Mn 

Professor Klaus-Peter Dinse
Free University Berlin, Berlin (Germany)

is distinguished for his pioneering con-
tributions to EPR spectroscopy of organic 
supramolecular systems and novel catalytic 

complexes

Professor Daniella Goldfarb is a leader and 
pioneer in the field of electron paramagnetic 
resonance (EPR) of transition metals, most 
recently she developed methods, hardware 
and applications that enabled in cell EPR 
characterization of biomolecules. She received 
her PhD in 1984 from the Weizmann Insti-
tute, and became a faculty at her alma mater 
in 1992. She is the recipient of numerous 
highly prestigious awards, including the 2007 
Bruker Award, 2009 Zavoisky Award, 2017 
Gold medal of the IES and 2019 Ernst Prize 
in Magnetic Resonance. Her contributions 
to EPR are influential and distinguished, and 
include the development of the early high 
power pulse W-band spectrometer and the 
first static DNP instrument with concurrent 
EPR and NMR detection, early demonstra-
tion of 2D exchange in FT-EPR spectroscopy, 
early applications of HYSCORE to proteins, 
W-band ENDOR of 17O, applications of EPR 
to study the formation mechanism of meso-
porous materials, protein crystallography with 
1H and 55Mn W-band ENDOR, high field 

2020 ies Fellowship

Zavoisky award 2020

2020 ies Fellowship

ELDOR detected NMR, demonstration of 
Gd(II)-Gd(III) DEER in proteins, and among 
the first demonstration of in cell DEER with 
Gd(III) labels. Prof. Goldfarb published 225 
peer reviewed papers, while her most recent 
contribution to the field is the publishing of 
an already successful book: D. Goldfarb, Stefan 
Stoll Eds., EPR Spectroscopy: Fundamentals 
and Methods. John Wiley & Sons: 2018.

The International EPR (ESR) Society is 
proud to honor Professor Daniella Goldfarb 
for her distinguished contributions to EPR by 
naming her as a Fellow of the Society.

ENDOR of the S2 state EPR signal to char-
acterize exchange coupling within the OEC 
and reveal the presence of a “dangler Mn”. 
In parallel, he expanded his focus to a wider 
area of enzymes and catalysts. He used EPR/
ENDOR to assign the origin of each atom of 
the catalytic H-cluster of Fe-Fe hydrogenase 
by full isotope editing during his study of 
the radical SAM enzyme that assembles this 
cluster. Britt’s stature is demonstrated by his 
receipt of the 2014 Gold medal of the IES, 
2016 Bruker and 2018 Zavoisky Awards.

The International EPR (ESR) Society is 
proud to honor Professor David R. Britt for 
his distinguished contributions to EPR by 
naming him as a Fellow of the Society.
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I am honored to receive the Bruker thesis 
prize 2020 for my PhD thesis “Nanoscale 

nuclear magnetic resonance with chemical 
structure resolution”. I completed my PhD 
in 2018 at the 3rd Institute of Physics at the 
University of Stuttgart. My PhD supervisor, 
Prof. Jörg Wrachtrup, was among the first to 
detect optically detected magnetic resonance 
(ODMR) of a single spin in diamond. This 
system has since grown to be a widely utilized 
method in quantum technology, being applied 
to quantum communication and quantum 
sensing. In my PhD, we used the NV centers 
to demonstrate nuclear magnetic resonance 
(NMR) spectroscopy on the nanoscale.

NMR spectroscopy is a powerful technique 
used to determine the chemical structure of 
molecules. However, its limited sensitivity 
prevents the detection of single molecules. 
On the other hand, the electron spin of the 
nitrogen vacancy (NV) center in diamond 
shows an alternative route towards single 
molecule NMR spectroscopy. The NV cen-
ter spin can be polarized to more than 95 %, 
and its spin state can be read out optically 
by combining a confocal microscope with 
electron spin resonance (ESR) techniques. 
Even at ambient conditions, the NV center 
shows long relaxation times and therefore 
can be used as an atomic sized sensitive 
magnetometer.

Shallow NV centers enabled the detec-
tion of nanoscale ensemble of nuclear spins, 
located on top of the diamond surface, as 
shown previously (Stuttgart, IBM, Harvard, 
Ulm, ETH). The number of required nuclear 
spins in the detection volume was 12 orders 
of magnitude smaller compared to conven-

tional NMR. However, one drawback of the 
NV-based nanoscale NMR technique was its 
inability to demonstrate structure analysis of 
the sample molecules. Overcoming this limi-
tation and identifying the sample molecules 
was the main goal of my PhD work.

For this purpose, a high spectral resolu-
tion is required, in order to resolve the mo-
lecular couplings (e.g. chemical shift and J-
coupling) in the recorded NMR spectrum. 
This has proven to be very challenging for 
NV-based nanoscale NMR. In this work, we 
succeeded in improving the spectral resolu-
tion (in ppm) by four orders of magnitude. 
Consequently, we were able to detect chemi-
cal shift peaks in 1H and 19F NMR spectra 
originating from molecules in 20 zeptoliter 
sample volume. This important step for NV-
based nanoscale NMR was accomplished by 
taking several measures.

The chemical shift increases linearly with 
the applied magnetic field, which facilitates 
its detection. Hence, a magnetic field of 

3 T was applied to the NV center in this 
work. Correspondingly, the NV resonance 
frequency was around 87 GHz, which has 
been a previously unexplored frequency 
regime for single spin detection. For this 
purpose, novel MW resonator structures 
were developed, which allowed single spin 
ODMR at 3 T. Moreover, the high field ap-
plication enabled the use of nearby single 
nuclear spins as memory spins. In fact, at 
a magnetic field of 1.5 T and at ambient 
conditions, the T1 time of a single nitrogen 
nuclear spin was measured to be 260 s. This 
long-lived nuclear spin was exploited in the 
NV NMR pulse sequence as a storage me-
dium to extend the phase acquisition time.

With this pulse sequence in hand, the trans-
lational diffusion of molecules in liquid-state 
samples was measured. Diffusion was identi-
fied as the main limitation for the achievable 
spectral resolution. Therefore, samples with a 
high viscosity were used. Combined with an 
increased detection volume, it was possible to 
extend the diffusion time to 5 ms. This led 
to a spectral resolution of ~1 ppm, which 
was enough to resolve individual chemical 
shift peaks in 1H and 19F NMR spectra of 
different samples.

The thesis also demonstrated nanoscale NMR 
of solid-state samples. Here, the linewidth is 
primarily limited by the dipole-dipole cou-
pling between the nuclear spins. Upon appli-
cation of homonuclear decoupling sequences, 
it was possible to overcome this linewidth 
limitation. Specifically, a 17-fold improve-
ment in spectral resolution was achieved. 
These proof-of-principle experiments show 
the feasibility of NV-based nanoscale NMR 
and could help to establish the technique as 
a standard spectroscopy tool.

I would like to thank everyone who helped 
me to achieve my PhD. I am grateful to Prof. 
Wrachtrup for giving me the chance to work 
in a wonderful institute. I would like to 

Bruker thesis Prize 2020
nabeel aslam
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Prof. Dr. Jörg Wrachtrup:

In 2018, Dr. Nabeel Aslam obtained his PhD 
at the University of Stuttgart, investigating 
nanoscale NMR with chemical structure 
resolution. The detection of NMR signals 
with solid state quantum sensors has recently 
achieved single molecule sensitivity. How-
ever, high spectral resolution has remained 
elusive. To achieve the goal of high-resolution 
nanoscale NMR, Dr. Aslam developed an 
entirely new quantum sensor technology by 
implementing microwave technology operat-
ing at 90 GHz rather than the customary 3 
GHz. To this day, Dr. Aslam’s setup is the 
only one of its kind world-wide and sparked 
the pivotal idea of using nuclear spins as 

quantum memory to enhance the spectral 
resolution of the quantum sensor. Further-
more, Dr. Aslam chose to work with defects 
that are deeper below the diamond surface, 
allowing for larger detection volumes, and 
identified a suitable parameter range which 
led to sufficiently long residence times of mol-
ecules in the sensing volume. In an effort to 
mitigate the influence of dipolar interaction 
of nuclei in a solid matrix, he implemented 
homonuclear dynamic decoupling sequences, 
thereby reducing the measured linewidth 
by more than one order of magnitude. Dr. 
Aslam’s achievements have been published 
in 9 papers, including a recent dissemina-
tion in Science, some of which have gained 
more than 100 citations so far.

specially thank Philipp Neumann and Mat-
thias Pfender, who each played a key role in 
achieving all the aforementioned results. I 
am also grateful to my family who has been 
extremely supportive during this time. Finally, 
I would like to thank Bruker for setting up 
this prize and the ESR group of the Royal 
Society of Chemistry for nominating me as 
the prize recipient.

After my PhD, I moved to the US to start 
my postdoc with Mikhail Lukin and Hongkun 
Park at Harvard University. Here, the focus 
of my work has been to demonstrate electron 
paramagnetic resonance (EPR) spectroscopy 
of single molecules. I am looking forward to 
next year’s conference in Cardiff and to meet 
and learn from the ESR community.

Bruker thesis Prize 2019
claire motion

I am honoured to have received the 2019 
Bruker Thesis Prize for my PhD thesis 

titled “Improving the sensitivity and utility 
of pulsed dipolar experiments in EPR at 94 
GHz.” I completed my PhD at the University 
of St Andrews supervised by Professor Gra-
ham Smith and Dr Janet Lovett. I was able 
to complete the PhD following funding from 
EPSRC as part of the Integrated Magnetic 
Resonance Doctoral Training Centre. My 
PhD focused on pulse techniques to improve 
the sensitivity of pulsed dipolar experiments 
conducted at 94 GHz, on the HiPER spec-
trometer in St Andrews.

The main aim of the thesis was to show that 
discrete phase modulated pulses, known as 
composite pulses could be used in PELDOR, 
and other pulsed EPR, experiments to im-
prove sensitivity by compensating for applied 
field inhomogeneity and increasing excitation 
bandwidth. These type of pulses were first 
introduced in NMR by Levitt [1], but until 
this point, composite pulses had little reported 
usage in EPR, at least in in the context of im-
proved excitation and improved sensitivity. 
My experimental work on composite pulses 
actually started before AWGs were introduced. 
Composite pulses have the advantage they are 
easily implemented on almost any commer-
cial pulsed machine, and often have shorter 
sequences than chirp pulses with comparable 
excitation bandwidths.

Most of my experiments were done on 
the broadband pulsed HiPER spectrometer, 
which uses a non-resonant sample holder to 
increase sample volume, and hence concen-
tration sensitivity, at the cost of increased 
microwave field inhomogeneity over the 
sample. Initial experiments quickly showed 
that it was relatively easy to increase modu-
lation depth by using wideband composite π 
pump pulses in standard nitroxide-nitroxide 
PELDOR experiments. However sensitivity 
gains for high B1 probe π pulses with refocused 
echos, at W-band, were not consistent with 
our models, (presumably related to enhanced 
excitation of forbidden transitions). However, 
it became apparent that gains in echo signal, 

in line with theory, were possible with broad 
(s = 1/2) transition metal systems.

One of the key results achieved during my 
PhD involved demonstrating high sensitivity 
PELDOR measurements between low-spin 
ferric haem centres and nitroxide spin labels. 
The first system I examined (in collabora-
tion with Sabine van Doorslaer) was human 
neuroglobin (NGB). PELDOR had been 
extremely challenging at X-band due to the 
broad spectra and fast relaxation times of the 
Fe [2]. It would seem counter-intuitive that 
large gains in sensitivity would be achieved 
when measuring at much higher fields, where 
both the Fe and nitroxide spectra significantly 
broaden. However, at higher fields, the lon-
gitudinal relaxation of the low-spin Fe(III) 
centre becomes much more favourable at low 
temperatures, allowing faster averaging than 
at lower frequencies. Composite π pulses in 
the observer sequence now gave significantly 
enhanced echoes, providing a factor of 1.78 
times improvement in SNR, in comparison 
with standard π pulses [3]. Replacing the 
pump pulse (on the nitroxide) with a com-
posite, gave a 80% enhancement in modula-
tion depth. An ‘all-π composite’ PELDOR 
sequence, achieved a factor more than three 
times improvement in signal-to-noise versus 
standard rectangular pulses. This equates to 
a factor of 9 improvement in averaging time 
achieved by pulse replacement alone. Together 
with the enhanced sensitivity available at high 
field, the measurements on HiPER resulted 
in a factor of 31 times improvement in SNR, 
and a large reduction in measurement time. 

Since completing my PhD, I have left aca-
demia and headed off out into industry work-
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ganizing committee for the opportunity to 
present my work.

During my doctoral studies, I was inter-
ested in exploring pulses with amplitude and 
frequency modulation for method develop-
ment in distance measurements. In the years 
leading up to the beginning of my doctoral 
studies in Prof. Gunnar Jeschke’s group at the 
ETH Zurich in 2015, technical advances had 
made available arbitrary waveform generators 
(AWGs) which were fast enough to allow for 
pulse shaping in the microwave regime. Al-

ready from earlier work in nuclear magnetic 
resonance (NMR) it is known that shaped 
pulses can provide improved spin control. 
For the EPR community, such pulses offer 
exciting opportunities to optimize spectral 
coverage and pulse selectivity. However, op-
timal frequency-swept excitation poses dif-
ferent requirements on instrumental optimi-
zation: technical limitations are imposed by 
the resonator bandwidth, the spectrometer 
bandwidth, as well as the available microwave 
power [1]. At the beginning of my doctoral 
studies, only a handful of EPR spectrometers 
existed which used excitation by an AWG. The 
first applications of frequency-swept pulses 
in distance measurements focused predomi-
nantly on high-spin systems. In these systems, 
the higher transition moments reduce the re-
quired amplitude for the shaped pulse, how-
ever, high-spin effects can complicate distance 
extraction. I was interested in investigating 
the potential of frequency-swept pulses for 
spin-1/2 systems instead.

My JEOL talk ‘Frequency-swept excitation 
in distance measurements of spin-1/2 systems – 
pushing for longer distances’ focused on the use 
of such pulses to address two key challenges 
in distance measurements: sensitivity and 
orientation selection. Distance determina-
tion using pulsed dipolar EPR spectroscopy 

JeOl Prize 2019
Frauke Breitgoff

ing for Leonardo in Edinburgh, Scotland, 
as a Principal Systems Engineer working on 
airborne radar systems.

1. M H. Levitt et al.: J. Magn. Reson. 33(2), 473–476 
(1979)

2. M. Ezhevshaya et al.: Molecular Physics 111, 2855–
2864 (2013)

3. C. L. Motion et al.: J. Phys. Chem. Lett. 7, 1411–
1415 (2016)

work looking at the effects of composite pulses 
at W-band frequencies, where it immediately 
became apparent that significant gains could 
be obtained in PELDOR experiments. She 
presented this work at the annual Interna-
tional Royal Society of Chemistry meeting, 
and remains the only undergraduate ever to 
give a talk in the 53 years of that meeting. A 
presentation that was praised by numerous 
senior international EPR colleagues.

Her excellent academic and outreach record 
meant she was awarded the highly prestigious 
Bobby Jones Scholarship, for those that have a 
“record of leadership in the life of St Andrews 
and the broader community”. This is awarded 
to only 4 students each year from the entire 
student body of St Andrews University. This 
scholarship allowed Claire to spend a year at 
Emory University in the United States, where 
she chose to work, in the EPR lab of Prof 
Kurt Warncke, on short distance measure-
ments using cw EPR.

She returned to do a PhD in EPR at St 
Andrews, under the UK Integrated Magnetic 
Resonance Doctoral Training program, where 

Graham Smith:

Claire Motion did her undergraduate degree 
in Physics (M.Phys.) at the University of St 
Andrews in Scotland, where she immediately 
stood out as an outstanding student. She was 
the first elected school president in Physics at 
St Andrews, and played a major role in many 
Physics and University outreach activities, par-
ticularly those involved in widening participa-
tion in science. She did both a summer project 
and her Honours project in the mm-wave and 
EPR group at St Andrews, where she started 

she focussed on techniques to improve the 
sensitivity of EPR within the HIPER proj-
ect. During her PhD she won poster prizes at 
every international conference she attended, 
and was awarded an IMR summer research 
visit award, which was spent in the lab of Prof 
Gunnar Jeschke from ETH Zurich.

She also continued to be heavily involved 
in outreach, and was particularly involved in 
a number of projects designed to attract more 
women into Science. She was also a University 
ambassador, and met both President Jimmy 
Carter and Presidential candidate Hilary Clin-
ton in this role, amongst other leading figures.

Following a successful defence of her thesis, 
and a desire to remain in Scotland, Claire took 
a senior position at Leonardo in Edinburgh 
working in their large radar group, where she 
has already been promoted.

Claire was always a pleasure to work with, 
and her boundless energy and enthusiasm 
permeated everything she did. Claire is a 
very worthy recipient of the 2019 Bruker 
Thesis Prize.

The Annual Meetings of the ESR Spec-
troscopy group of the Royal Society of 

Chemistry have been an important source of 
motivation and inspiration during my PhD. 
My heartfelt thanks therefore first go to the 
organizers of this lovely and important con-
ference series. The RSC ESR Annual Meet-
ing 2019 in Glasgow was no exception, and 
again offered an abundance of interesting 
contributions across a wide range of topics.

Also the topics which were selected for the 
JEOL prize talk contributions represented a 
broad spectrum of subjects: from distance 
measurements at room temperature, to the 
application of EPR in studies of skin, phase 
transitions, catalysis, DNA and disordered 
proteins. It was a series of excellent talks. Sonia 
Chabbra’s animated contribution about EPR 
studies in ethylene polymerization catalysis 
won a deserved runner-up.

I feel very honoured to have been award-
ed the JEOL prize. Thank you to JEOL for 
sponsoring this prize, as well as to the or-



Awards



12  |  EPR newsletter  2020  vol.30  no.1-2

Magnetic Test and Measurement Equipment

• Fluxgate Nanoteslameters for measurement of environmental fields with 1 nT (10 µG) resolution.

• Hall effect Teslameters for magnet field measurement and control with resolution to 0.1 µT (1 mG)

• NMR Teslameters with field measurement from as low as 1.4 µT (14 mG) up to 23.4 T.

• Digital Voltage Integrators for flux change measurements.

• Precision Current Transducers and Electromagnet Power Supplies.

• Laboratory Electromagnet & Helmholtz Coil Systems for spectroscopy and imaging.

GMW
955 Industrial Road, San Carlos, CA 94070
Tel: (650) 802-8292 Fax: (650) 802-8298
E-mail: sales@gmw.com Web: www.gmw.com

has become increasingly important in the 
fields of structural biology and the charac-
terization of materials. The dipolar coupling 
between electron spins is measured, which in 
turn depends on the inverse cube of the inter-
spin distance. The accessible distance range is 
limited by the decay of the observed electron 
spin coherence and thus depends on the spin 
environment: In biologically relevant systems, 
it is typically limited to 1.5–5 nm unless the 
protein and the solvent can be deuterated.

I highlighted this limitation in my talk for 
the human peptidyl-prolyl isomerase Pin1. In 
a collaboration with the group of Prof. Vögeli 
at the University of Colorado, Denver, we 
combined short-range NMR restraints with 
distance distributions from EPR to allow for 
structural modelling of Pin1. This protein 
consists of two domains. Based on NMR 
experiments we knew that Pin1 exists as an 
ensemble of two conformational families – 
with close and far interdomain distances, 
respectively [2]. Structural characterization 
of these two conformational families in the 
presence of different ligands is key for under-
standing the translation of ligand binding to 
structural changes at the catalytic site in this 
promiscuous binder. For various double mu-
tants with two nitroxide labels, we were able 
to obtain distance information about con-
formations with close interdomain distances 
using the well-established 4-pulse Double 
Electron Electron Resonance (DEER) tech-
nique. However, for the characterization of 
the conformational family in which the two 
domains are far from each other, extending 
the distance range was crucial.

In 2013, a seminal contribution by Borbat 
et al. introduced a DEER pulse sequence 
which exploits symmetric timings of the 
observer pulses in order to minimize cou-
plings to the environment [3]. This effect is 
termed ‘dynamical decoupling’ in the context 

of the quantum computing community and 
is based on cancellation of the couplings in 
the average Hamiltonian. A prolonged echo 
decay upon periodic refocusing had been de-
scribed in NMR already in the 1950s [4]. In 
the symmetrized DEER experiments, nuclear 
spin diffusion contributions to the decay of 
electron decoherence are effectively reduced. 
We found that this prolongation of the echo 
decay holds true for lipid environments [5]. 
However, in order to capitalize on the in-
creased echo intensity, a fifth pulse needed 
to be introduced to shift the dipolar phase 
[3]. Given the non-ideal excitation by mono-
chromatic pulses, an artefact due to partial 
excitation was observed. When we tested the 
method using trans-membrane peptides in 
lipid environments, we discovered additional 
artefacts caused by overlap of the excitation 
bands [5]. Notably, these artefacts were not 
observed in measurements of ‘model com-
pounds’ in deuterated environments under 
the same conditions of high-power Q-band 
excitation. This highlights the importance of 
developing methods on a spin system that is 
as similar as possible to that of the intended 
application. To gain access to the prolonged 
distance range, the artefacts needed to be 
removed. Here, frequency-swept pulses of-
fered the unique possibility to optimize the 
pump pulse performance. Frequency-swept 
pulses are characterized by a trade-off between 
power efficiency and pulse selectivity. While 
the former reduces the partial excitation arte-
fact, the latter is required to supress the band 
overlap artefacts. We were able to completely 
suppress the band overlap artefacts as well as 
to reduce the partial excitation artefact us-
ing frequency-swept pump pulses. We then 
explored frequency-swept observer pulses. 
In initial tests, a combination of frequency-
swept observer pulses with frequency-swept 
pump pulses did not lead to further improve-

ments with regards to sensitivity or artefact 
suppression for bisnitroxide systems – even 
after numerical optimization of pulse param-
eters based on spin dynamics simulations. In 
order to fully remove the partial excitation 
artefact, we developed a data processing al-
gorithm which is based on shifting the ar-
tefact position by a change in pulse timings 
[6]. It might be worth mentioning here that 
the algorithm already provides sufficiently 
clean data for X-band 5-pulse DEER traces 
recorded with monochromatic pulses. In Q-
band, the combination of artefact suppression 
by frequency-swept pump pulses and the data 
processing algorithm provided access to high-
sensitivity 5-pulse DEER data and clean dis-
tance information with an extended distance 
range. With this tool in hand, we were able 
to characterize long interdomain distances in 
the protein Pin1 without and with different 
ligands present, and to detect changes in the 
conformational equilibrium.

The second part of my JEOL talk focused 
on another key challenge in distance measure-
ments by EPR: orientation selection. This ef-
fect describes the detection of only a subset of 
the dipolar frequency spectrum. In an experi-
ment which employs a single frequency band 
for simultaneous excitation of both coupled 
spins (SIFTER), frequency-swept excitation 
had been shown to greatly increase the sen-
sitivity [7]. For a series of bisnitroxide mol-
ecules with highly correlated geometry of the 
nitroxide moieties, we were able to suppress 
orientation selection by optimized frequency-
swept excitation and integration across the 
full X-band nitroxide spectrum. For a series 
of analogous compounds with fluorescence 
labels, we could use dipolar information by 
EPR to model the relative orientation of the 
labels and unambiguously show the effect 
of the orientation in fluorescence resonance 
energy transfer (FRET) experiments [8]. 
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This work was performed in collaboration 
with the group of Prof. Adelheid Godt at the 
University of Bielefeld and Dr. Martin Czar 
at the ETH Zurich.

Other than the work on bisnitroxides shown 
in my JEOL talk, my doctoral studies also 
explored the potential of frequency-swept 
excitation for spin-1/2 systems with broader 
spectra. In this regard, instrumental limita-
tions still play a much more important role. 
While artefact suppression and modulation 
depth in the dipolar measurements of bisni-
troxides discussed above benefited decidedly 
from the development of a broadband loop-
gap resonator [9], such a resonator was pivotal 
for ultra-wideband (UWB) measurements of 
Cu(II). With this resonator and the current 
state of hardware available, we were excited 
to find similar sensitivity of Cu(II)–Cu(II) 
UWB DEER measurements and measure-

ments in which the pumped spin was flipped 
by relaxation [10]. To conclude, I would like 
to point out the need for continued broad-
band instrument development and further 
progress in understanding the underlying spin 
dynamics. But most importantly, I would like 
to highlight the great potential of frequency-
swept excitation in EPR measurements which 
is becoming more and more widely available.

After completing my doctoral studies, I 
have since relocated to the UK where I am 
deepening my data processing skills at an 
Oxford-based company. I look forward to 
staying in touch with the EPR community.

I am very thankful to Gunnar Jeschke, for 
being a dedicated mentor who is enthusiastic 
about frequency-swept excitation. He gave 
me the freedom to pursue research projects 
of my own choosing, and supported me in 
all endeavours. Also, I would like to thank 

Yevhen Polyhach for sharing his expertise in 
the study of biological systems. I am grateful 
to Rene Tschaggelar for constant technical 
support, and to the whole EPR group at ETH 
for countless valuable discussions.

1. Doll A., et al.: J. Magn. Reson. 280, 46–62 (2017)
2. Olsson S., et al.: Structure 24, 1464–1475 (2016)
3. Borbat P.P., et al.: J. Phys. Chem. Lett. 4, 170–175 

(2013)
4. Carr H.Y., et al.: Phys. Rev. 94, 630 (1954)
5. Breitgoff F.D., et al.: Phys. Chem. Chem. Phys. 19, 

15766–15779 (2017)
6. Breitgoff F.D., et al.: Phys. Chem. Chem. Phys. 19, 

15754–15765 (2017)
7. Schöps P., et al.: J. Magn. Reson. 250, 55–62 (2015)
8. Czar M.F., Breitgoff F.D., et al.: J. Phys. Chem. 

Lett. 10, 6942–6947 (2019)
9. Tschaggelar R., et al.: Appl. Magn. Reson. 48, 

1273–1300 (2017)
10. Breitgoff F.D., Keller K., et al.: J. Magn. Reson. 

308, 106560 (2019)
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endogenous dnP from Paramagnetic dopants for 
Probing Functional inorganic materials

michal leskes
department of materials and interfaces, 
Weizmann institute of science

I would like to start by thanking the Inter-
national Society of Magnetic Resonance 

(ISMAR) for the 2019 Abragam award for 
young investigators. It is a great honor and 
I am grateful for the support and awareness 
given to the research done by my group. I 
am thankful to the students and postdocs 
that have worked and are working with me 
on the topic: Tanmoy Chakrabarty, Shira 
Haber, Nir Goldin, Asya Svirinovsky, Ro-
man Kapaev, Adi Harchol, Tamar Wolf, Ye-
huda Buganim, Guy Reuveni, Brijith Thomas, 

Vaishali Arunachalam and Daniel Jardon 
Alvarez. I am also extremely lucky that I was 
able to get my training with two superb sci-
entists, Profs. Shimon Vega and Clare Grey, 
from whom I learned the fundamentals of 
magnetic resonance and was introduced into 
the exciting and rich chemistry of materials. 
The tools learned from them and inspiration 
from their approach to research have led us 
to develop and implement new NMR based 
methodology to study functional materials.

Our interest in energy storage and conversion 
materials stems from their pivotal role in the 
global efforts made to shift towards sustain-
able and clean energy resources. In order to 
rationally design new and improved materials 
with increased performance and lifetime for 
these applications, we have to be able to probe 
the structural and chemical transformations in 
these materials at the atomic-molecular level. 
To this end, solid state NMR (ssNMR) spec-
troscopy has been increasingly used in the past 
decades. Nevertheless, NMR is often limited 
in its sensitivity, in particular in the detection 
of low gamma nuclei and/or nuclear isotopes 
with low abundance. Furthermore, surfaces 
and interfaces, which are of extreme interest 

as they often control the materials’ lifetime 
and performance, are notoriously challenging 
for detection by NMR due to their limited 
quantity. Thus, there is urgent need to develop 
means to increase the detection sensitivity of 
ssNMR and benefit from its high chemical 
and structural sensitivity. Dynamic Nuclear 
Polarization (DNP) is one of the leading ap-
proaches to do so at high field and in com-
bination with magic angle spinning (MAS).

Typically, MAS-DNP in materials science 
applications is achieved through introduction 
of a solution of nitroxide bi-radicals to the 
system of interest. This approach is extremely 
efficient, in particular in providing high sur-
face sensitivity in NMR. Polarization from 
the biradicals transfers to the surrounding 
coupled nuclear spins by microwave irradiation 
of specific spin transitions, and propagates to 
the sample of interest by efficient spin diffu-
sion across the frozen solvent molecules. We 
set out to develop an alternative approach for 
materials science applications which utilizes 
the inherent electron spin polarization from 
paramagnetic metal ion dopants. Doping 
and substitution are common approaches to 
improve or introduce new properties to the 
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materials. Thus, ideally, we envision identify-
ing bifunctional dopants: For materials used 
as electrode or solid electrolyte materials 
in rechargeable batteries, these dopants can 
improve ionic and/or electronic conductiv-
ity and increase the sensitivity in ssNMR 
by acting as endogenous polarization agents. 
For other applications dopants with different 
functionalities can be introduced, for example 
chemically active dopants for heterogenous 
catalysts or optically active metal ions in phos-
phors. In order to reach this goal, we have to 
first identify which metal ions are active for 
DNP and at what conditions they provide 
gain in sensitivity.

To develop the approach, we chose Li4Ti5O12 
(LTO), an anode material for lithium ion bat-
teries. We doped LTO with Mn(II) ions at in-
creasing amount and identified the conditions 
for polarization transfer from the dopant to 
the surrounding lithium ions. We found that 
both lithium isotopes, 6Li (7%) and 7Li (93% 
abundance) can be significantly polarized by 
setting the magnetic field and microwave fre-
quency to match what seems to be a solid ef-
fect DNP process. This involves a single ESR 
transition of the Mn(II) dopants (within the 
ms = 1/2 to –1/2 manifold which is split by 
the 55Mn hyperfine coupling) and a nuclear 
transition. Enhancement factors in the range 
of 50–150 were achieved for the two lithium 

isotopes with strong dependence on the Mn 
content. Furthermore, we observed that the 
Mn dopants cause an increase in paramagnetic 
nuclear relaxation rates, as expected, with a 
strong dependence on the Mn concentration. 
Remarkably, the high sensitivity gained for en-
dogenous DNP enabled the detection of 17O 
at natural abundance of only 0.038%. Natural 
abundance 17O DNP-enhanced MAS-NMR 
spectra were acquired in about a day, an oth-
erwise impossible task for ssNMR without 
isotope enrichment. We were also able to show 
that endogenous DNP from Mn(II) dopants 
is a general approach by demonstrating it on 
three other functional materials with vary-
ing composition and structure. Thus, metal 
ions DNP opens the way for high sensitivity 
NMR in the bulk of micron sized inorganic 
materials, enabling detection of challenging 
yet extremely informative nuclei despite their 
low natural isotopic abundance.

Next we set out to expand the range of 
paramagnetic metal ions that can be used for 
DNP. We found that high spin Fe(III), when 
doped in a symmetric environment which lim-
its its zero field splitting, provides even higher 
sensitivity in the LTO phase. Enhancement 
factors approaching 200 were achieved for 6Li 
and detection of 17O was enabled within less 
than six hours of experiment. Fe(III) doped 
in phases with lower symmetry and Gd(III) 

dopants provided less impressive enhancement 
factors but many interesting effects in terms 
of polarization transfer mechanisms.

This approach is expected to increase the 
applicability of ssNMR in materials science in 
general and in materials used for energy stor-
age and conversion in particular. In my group 
we are now implementing these approaches to 
probe reactive interfaces in battery electrodes 
and solid ion conductors. Furthermore, en-
dogenous DNP in inorganic materials offers 
an excellent framework to study many funda-
mental aspects of the DNP process in solids. 
For example, we are interested in the interplay 
between paramagnetic relaxation effects and 
DNP enhancement and their dependence on 
the dopant (electron spin) content. We can 
now address questions such as what is the ef-
fect of the crystal symmetry, order and com-
position on the polarization transfer process 
in the bulk, and how does the polarization 
spread across materials with no proton me-
diated spin diffusion. These are just a few of 
the many questions opened by this approach 
that I believe will expand our understanding 
of DNP and paramagnetic NMR and that 
will eventually allow us to address even more 
challenging materials systems.
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In this strangest of years, it is good to have 
some things to celebrate. 2019 marked the 

golden anniversary of the ESR Group of the 
RSC. Shirley Fairhurst (previous Chair of the 
Group) recounted a brief history, including its 
foundation, in this newsletter in 2009 [1]. That 
was on the occasion of the 40th anniversary. 
In this short article, we give a brief account 
of the Group in the intervening 10 years or 
so. Les Sutcliffe has written some personal 
recollections on the 50th anniversary [2].

The Group was founded in 1969 following 
a meeting in Southampton, with conferences 
following each year since. These conferences 
are the highlight in the annual calendar of 
the Group, and typically attract well over 100 

delegates covering all areas of applications of 
EPR. The meeting is known for its friendly 
and collaborative atmosphere, as frequently 
emphasized by our invited speakers. There 
were two conferences (the 19th and 20th) 
in 1987, meaning that the 40th meeting was 
held in 2007, at the University of Oxford. 
Since then, the conference has been hosted 
in London (UCL; 2008), Norwich (2009), 
Cardiff (2010), York (2011), Manchester 
(2012), Warwick (2013), Dundee (2014), 
Southampton (2015), Essex (2016), Ox-
ford (2017), London (QMUL; 2018) and 
Glasgow (2019).

The conference is the host for some of 
the most prestigious senior and early-career 
prizes in EPR. The Bruker Lecture Prize for 
“a scientist who has made a major scientific 
contribution to the field of ESR spectros-
copy” has been awarded since 1986, the first 
recipient being Martin Symons. A full list can 
be found at the Group website [3]. Daniella 
Goldfarb received the 22nd Bruker Prize at 
the 40th conference in 2007, and the subse-
quent winners were: Edgar Groenen (2008), 
Gunnar Jeschke (2009), Ron Mason (2010), 
Thomas Prisner (2011), Kev Salikhov (2012), 
Takeji Takui (2013), Jörg Wrachtrup (2014), 
Robert Bittl (2015), Dave Britt (2016), Peter 
Höfer (2017), Sabine van Doorslaer (2018) 
and Marina Bennati (2019). Marina Bennati 
was winner of the 34th Prize, but was the 
35th recipient…the 17th prize was awarded 
jointly to Sandra and Gareth Eaton in 2002 
(Aberdeen).

The 50th conference in 2017 was a special 
occasion, and saw a return to Oxford. Peter 
Höfer’s Bruker Prize award was notable as 
the first, and to date only, award to an in-
dustrial scientist, and was in recognition of 
his many contributions to scientific, method 
and instrumentation development. Follow-
ing an initiative from the 40th conference, 
all previous winners of the Bruker Prize were 
invited to attend, made possible by generous 
sponsorship from Bruker Biospin, and it was 
a great pleasure to see so many titans of the 
field there (see photo).

The Group awards two early-career researcher 
awards at the conference. The JEOL Medal 
has been awarded since 1997 (Lancaster): 
final year PhD and early PDRA researchers 
submit abstracts and the committee invites 

chosen finalists to give a presentation at the 
conference. The committee usually has a 
very difficult and heated round of voting to 
determine the JEOL prize winner and run-
ners up. The stature of this session has grown 
immensely over the years, with the number 
of applicants increasing year on year. It has 
been a great pleasure to see so many former 
finalists going on to their own independent 
academic careers, including Rüdiger Eichel, 
Mario Chiesa, Stefan Stoll, Dariush Hin-
derberger, Maria Fittipaldi, Alexey Silakov, 
Janet Lovett, Sharon Ruthstein, Bela Bode, 
Maxie Roessler, Alice Bowen, Ilia Kaminker, 
Daniel Klose and Sabine Richert. The most 
recent JEOL Prize winner was Frauke Breit-
goff (2019) who gave an outstanding lecture 
at the Glasgow conference.

The Bruker Thesis Prize was instituted more 
recently, in 2015, to recognize outstanding 
work by PhD students in ESR. It is based on 
a completed thesis, and this must have been 
defended within the two years prior to the 
award. As with the JEOL prize, the standard 
is outstanding - giving many headaches to the 
awarding committee – and the winner is an-
nounced prior to the conference and invited 
to give a lecture. There have been five awards 
so far, the most recent being to Claire Mo-
tion in 2019.

The last 10 years have been excellent for 
British EPR, with the establishment of many 
new independent groups. These include, in 
no particular order, Bela Bode (St Andrews), 
Janet Lovett (Edinburgh, then St Andrews), 
Christos Pliotas (St Andrews, then Leeds), 
Nick Chilton (Manchester), Alice Bowen 
(Oxford, then Manchester), Emma Richards 
(Cardiff ), Floriana Tuna (Manchester), Maxie 
Roessler (QMUL, then Imperial College), 
Chris Wedge (Huddersfield), Gavin Morley 
(Warwick), Stephen Sproules (Glasgow), 
Alistair Fielding (Manchester, then Liverpool 
John Moores), and Luisa Ciano (Nottingham). 
The interests of these groups span condensed 
matter physics to chemistry to structural bi-
ology. It has been particularly pleasing to see 
EPR groups start up in institutions that had 
no (or only historical) record in the area. This, 
combined with the more established centres 
going from strength to strength, is good for 
the whole discipline, and of course for all the 
scientists that we collaborate with.

The 2020 conference, the 53rd Annual 
International Meeting of the ESR Group of 
the RSC, was due to be held in Manchester 
at the end of March/beginning of April this 
year. This fell at the peak of the Covid19 
global pandemic and for the first time in 

50th anniversary of the esr Group  
of the royal society of chemistry

eric J. l. mcinnes
department of chemistry,  
university of manchester, uK

christiane r. timmel
department of chemistry,  
university of Oxford, uK
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Gathered winners of the Bruker Prize at the 50th annual international meeting of the esr Group of the rsc in 2017. From left to right: takeji takui, Klaus möbius, ron 
mason, Jack Freed, Gunnar Jeschke, Peter Höfer, daniella Goldfarb, robert Bittl, Gareth eaton, sandra eaton, thomas Prisner, edgar Grönen, Klaus-Peter dinse.

its 50+ year history the conference had to 
be cancelled. We are particularly sorry for 
our JEOL finalists ( Janne Soetbeer, Andreas 
Gottscholl, Shari Meichsner, Ivan Sudakov, 
Kaltum Abdiaziz, Gabriel Moise, Elizabeth 
Canarie and Lara Williams), and also to the 
35th Bruker Prize lecturer David Collison 
(“The attraction of unpaired electrons”), and 
the 6th Bruker Thesis Prize winner Nabeel 
Aslam (“Single electron spin nanoscale NMR 
with chemical structure resolution”). David and 

EPR newsletter: Dear Professor Salikhov, in 
your article "20 Years of Applied Magnetic Reso-
nance" (EPR newsletter 19/4 pp. 6, 7) you told 
the exciting 20-year story of Applied Magnetic 
Resonance in detail. How would you character-
ize the recent ten years after this anniversary?

Over the past ten years, I would single out 
two mutually related events as the most sig-
nificant ones. First, NMR tomography took 
a strong position in the scope of the journal, 
primarily in its application in medicine. Sec-
ondly, the geography of cooperation of scientists 

from different countries with our journal has 
expanded. In particular, the colleagues from 
China contributed a lot to this development. 
I hope that the geography of countries whose 
scientists are actively collaborating with Ap-
plied Magnetic Resonance will continue to 
expand and develop.

Since 2020 there is a new structure in place, 
with an Editor-in-Chief for each of the journal’s 
now three sections: NMR (Gerd Buntkowsky, 
GD), EPR (Vladislav Kataev, VK) and Spe-

cial issues/review papers (Kev Salikhov, KS). 
Could each of you tell more about the section 
you are heading? What do you think the main 
challenges will be?

KS: I am very pleased with this devel-
opment. I am sure that the introduction of 
three sections with an Editor-in-Chief for 
each section will give a good impetus to the 
development of Applied Magnetic Resonance. 
My confidence is also based on the personal 
experience. For many years I had Associate 
Editors. For example, I am very proud of our 

30 years of applied magnetic resonance – 
new structure: an interview with the editors-in-chief

Nabeel have been asked to contribute articles 
elsewhere in this Newsletter. Both have already 
been invited to present their prize lectures 
and of course formally receive their awards, 
at the 54th conference in Cardiff, as well as 
the 2021 recipients.

We hope that you, and your friends, fami-
lies and colleagues are keeping safe and well 
in these very strange times.

We are looking forward to seeing you in 
Cardiff in 2021 [4].

1. S. Fairhurst: EPR newsletter 2009, 19, 24–25.
2. L. Sutcliffe: EPR newsletter 2017, 27, 10–13.
3. http://www.esr-group.org
4. http://www.esr-group.org/conferences/2021-con-

ference-cardiff

Eric and Chris.
Previous and current Chair of the RSC 

ESR Group
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collaboration with Professor Ulrich Haeberlen. 
He is a recognized authority in the field of 
nuclear magnetic resonance. He contributed 
a lot for our journal, and I am very grateful 
to him. From time to time I delegated the 
authority of the Editor-in-Chief to Associate 
Editors to arrange the reviewing process and 
make the final decision on the publication of 
manuscripts. It always worked out, and ev-
erything was fine. Therefore, I am absolutely 
convinced that this new editorial structure 
will be good for the journal.

GB: I am heading the NMR section of 
the journal, which covers the full range of 
new applications and new methods in NMR 
spectroscopy, relaxometry, diffusometry and 
imaging. The main challenge of the NMR sec-
tion is the broad range of subjects, which range 
from traditional solution NMR spectroscopy 

physicists who focus on quantum magnetic 
phenomena in transition metal compounds 
with strong electronic correlations. So far, 
this field of research was not in the scope of 
Applied Magnetic Resonance and here I see 
a challenge but also a great chance for our 
journal. Applications of ESR and NMR to 
this exciting class of materials are challenging 
and often require a very different approach as 
compared to applications in chemistry or in 
biophysics. Widening the scope of Applied 
Magnetic Resonance to address the interests 
of this authorship can give a new impetus to 
the journal.

Which emerging research trend is reflected in the 
journal? Which current trends shape the field?

KS: Nuclear and electron magnetic reso-
nance have an infinite potential for expand-

and relaxometry over solid-state NMR, hyper-
polarization techniques and the development 
and application of imaging techniques in e.g. 
medical or geological context to development 
of new hardware. In order to keep the focus 
of Applied Magnetic Resonance on new ap-
plications or methods and to be able to cope 
with this broad range, two new associated 
editors with strong background in the de-
velopment of MRI techniques respectively 
hyperpolarization techniques for biological 
samples have been appointed.

VK: First, I should say that when at the 
end of 2019 Kev Salikhov and the Publish-
ing Editor at Springer, Christian Caron, ap-
proached me for the first time I was pleasantly 
surprised by their offer to take the post of 
Editor-in-Chief for ESR submissions. I be-
long to the community of condensed matter 

Kev M. Salikhov, Full Member of the Rus-
sian Academy of Sciences, scientific adviser 
of the Zavoisky Physical-Technical Institute, 
Russian academy of Sciences, is an interna-
tionally recognized expert in chemical physics. 
He is an active participant of international 
spin chemistry and magnetic radiospectros-
copy communities. He did outstanding con-
tributions to the theoretical foundations of 
spin chemistry, theory of bimolecular spin 
exchange and theory of pulse EPR spectros-
copy. Kev Salikhov's theoretical predictions 
opened the opportunities for the development 
of many experimental techniques and led to 
the innovations in research methodologies 
worldwide. He created a new paradigm of 
spin exchange and its manifestation in EPR 
spectra of paramagnetic particles in diluted 
solutions ( Kev M. Salikhov, Fundamentals 
of spin exchange. A story of a paradigm shift. 
Springer, Heidelberg, 2019).

Vladislav Kataev is an experimental con-
densed matter physicist and a group leader 
at the Leibniz Institute for Solid State and 
Materials Research IFW Dresden, Germany. 
His interest is in strongly correlated electronic 
systems such as quantum magnets based on 
complex transition metal oxides, correlated 
metals, novel superconductors, as well as 
molecular magnets. Vladislav Kataev started 
his career at Zavoisky Physical-Technical In-
stitute in Kazan where he obtained his PhD 
degree and the second, habilitation degree in 
physics. He was a PostDoc at the University 
of Cologne where he finally worked for sev-
eral years as research associate. In 2003, he 
accepted an offer to build up a state-of-the-
art lab for high-field sub-THz spectroscopy 
at IFW Dresden. Since then the works of 
his group on application of this method to 
strongly correlated quantum materials enjoy 
appreciation in the cond-mat community. Up 
to now, Vladislav Kataev co-authored about 
180 publications on this topic.

After receiving his PHD in Physics at the FU 
Berlin in 1991, Gerd Buntkowsky became 
a senior researcher at the Chemistry depart-
ment of the FU Berlin, where he habilitated 
in Physical Chemistry. In 2004 he became full 
Professor (C3) at the FSU Jena and in 2009 
Professor (W3, Chair) for Physical Chemistry 
at the TU Darmstadt and head of the solid-
state NMR lab. His main research interests are 
the development and application of solid-state 
NMR and hyperpolarization enhanced NMR 
techniques for the characterization of complex 
systems and processes inside these systems. In 
this field he has authored or coauthored more 
than 230 peer reviewed papers, where he stud-
ied a broad variety of systems, ranging from 
functional materials such as catalytically active 
metal-nanoparticles over technical catalysts to 
immobilized homogeneous catalysts and electric 
functional materials (dielectrics, relaxor ferro-
electrics, battery materials) over biomaterials 
such as enzymes, enzyme models and hybrid 
materials to confined systems, liquids and gases.
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ing their application. Therefore, our journal 
does not seek to concentrate constantly only 
in certain fields of science. Nevertheless, it 
is possible to name some fields of magnetic 
resonance, which are quite steadily featured 
in our journal. I will emphasize several di-
rections: NMR in the study of structure and 
molecular dynamics in porous structures, the 
flow of water, liquid mixtures in porous media; 
development of NMR and EPR tomography 
and “magnetic resonance crystallography”; 
the use of magnetic resonance in quantum 
computing and quantum informatics; po-
larization and hyperpolarization of electron 
and nuclear spins; the use of spin probes in 
medicine, molecular biology, chemistry and 
physics, in particular.

GB: In the field of NMR and MRI there 
are currently a number of interesting trends 
visible in the journal. To name just a few: 
There is an increasing number of sophisticated 
solid-state NMR applications in the fields of 
materials sciences and advanced materials. 
There are exciting developments in all fields 
of hyperpolarization enhanced NMR, such 
as DNP, CIDNP, PHIP, SABRE, SEOP and 
others. The development of contrast agents 
and new MRI techniques, including hard-

ware and software developments and pulse 
programs is constantly growing. The number 
of exotic applications of NMR, e.g. in the 
field of geology and explorations has grown 
considerably, demonstrating that there are still 
new application fields to discover for NMR, 
despite its tradition of 75 years.

VK: I am still new to Applied Magnetic 
Resonance and it is thus too early for me to 
make a personal assessment of the current 
trends in the journal, yet I hope that one of 
the emerging trends in Applied Magnetic 
Resonance could be applications in the cur-
rently ‘’hot’’ fields of condensed matter physics, 
such as magnetic frustration, quantum spin 
liquids, topological phases of matter.

What is your message to the potential authors 
and readers?

KS: Dear colleagues, you are welcome to 
submit your manuscripts to Applied Magnetic 
Resonance. When presenting your work, please, 
keep in mind readers of your paper includ-
ing also non-experts in a particular problem. 

GB: Our goal is that Applied Magnetic 
Resonance is always one of the leading jour-
nals in the field of magnetic resonance, which 
publishes exciting new applications and new 

experiments in all fields of magnetic resonance. 
In order to keep this standard and also to re-
duce the burden from our reviewers, we will 
reject all routine applications, which don’t fall 
into these categories, already at the editorial 
level. Thus we ask our potential authors to 
send us exciting manuscripts describing new 
techniques, new hardware, new theoretical 
concepts and new applications, no matter 
how exotic, and we ask our readers to look 
for those in Applied Magnetic Resonance.

VK: The roles of author and reader are 
interchangeable in any specific scientific com-
munity. In this regard, our journal offers an 
excellent communication platform and infor-
mation base for the magnetic resonance com-
munity. To make Applied Magnetic Resonance 
attractive for authors, we will strive shorten-
ing the processing time of the manuscripts 
and will take all possible care of managing a 
fair and qualified review process. To make it 
more attractive for readers, we will sharpen 
the criteria of acceptance of the manuscripts 
such than one can find in Applied Magnetic 
Resonance only really interesting new theo-
retical models, methodological advancements 
and new experimental applications of diverse 
magnetic resonance techniques. 

Anniversaries
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We are sad to report that Les Sutcliffe, a 
founding editor of “Progress in Nuclear 

Magnetic Resonance Spectroscopy” and Fel-
low of the EPR/ESR Society, died suddenly 
on 25 April 2020 after a short stay in hospital. 
Les will be remembered fondly by his family 
and many former students, co-workers and 
colleagues who benefitted greatly from his 
scientific interactions with them.

After his graduation (B.Sc. London) and 
PhD (University of Leeds, supervised by M. 
G. Evans and J. H. Baxendale), his first serious 
researches in spectroscopy were in the area of 
vacuum ultraviolet spectroscopy (postdoctoral 
work with Donald Walsh at Leeds). Later 
at the University of Liverpool he used UV/
visible spectroscopy to study mechanisms of 
inorganic oxidation/reduction reactions in 
solution (initially as an ICI Research Fellow 
and subsequently as Lecturer, Senior Lecturer 
and Reader). Les was always searching for new 
techniques to improve his solution studies and 
in the mid-1950s decided that magnetic reso-
nance techniques might provide the answer. 
He set about building an ESR spectrometer 
and at the same time persuaded Professor 
Cecil Bawn (Head of Inorganic and Physical 
Chemistry Department, University of Liver-
pool) to support purchase of a Varian HR40 
NMR spectrometer (in 1957 this was one of 

the first three commercial NMR instruments 
in the UK) and later a Varian V4500 ESR 
spectrometer. This was the start of his parallel 
researches in ESR and NMR that gave Les so 
much pleasure and satisfaction.

In the late 1950s Les saw the need for a 
book on the chemical aspects of NMR and 
started to write one. By 1960 NMR was ex-
panding so rapidly that he decided to invite 
Jim Feeney and Jim Emsley to join him as 
co-authors leading to the two volume book 
“High Resolution Nuclear Magnetic Reso-
nance Spectroscopy” being published by 
Pergamon Press in 1965. Immediately it was 
published, Les suggested that they should 
start the review series “Progress in Nuclear 
Magnetic Resonance Spectroscopy” and the 
first volume appeared in 1966. As a result of 
the non-stop expansion of NMR over the last 
fifty years, the journal continues to flourish 
as one of the leading review series.

Most of his early NMR work was concerned 
with chemical and structural applications, par-
ticularly using 19F NMR: the most interesting 
being the novel demonstration and characteri-
sation of large 19F-19F “through-space” spin-
spin coupling (with Gordon Tiddy).

In his ESR research Les initially studied 
organic radicals produced by photolysis and 
also started spin trapping work which led to 
the interesting finding that some closed-shell 
molecules can react with spin traps. Les con-
sidered that the most exciting and rewarding of 
all his ESR researches were on new heterocyclic 
radicals containing sulphur and nitrogen. This 
work was initially stimulated in the mid-70s by 
Max Brinkman, a visiting scientist who thought 
it would be a good idea to look for electronic 
triplets in norbornene adducts of tetrasulphur 
tetranitride that he had prepared. Although 
no triplets were generated, the adducts con-
tained some new thermally-produced radicals, 
the dithiazolidin-2-yls (which could also be 
formed by photolysis). Members of the ‘home 
teams’, Shirley Fairhurst and Roger Pilking-
ton (Liverpool) and Yuen-Li Chung (Royal 
Holloway College), also discovered more new 
classes of sulphur-nitrogen radicals. Later, Les 
used both NMR and EPR methods to study 
tetramethylisoindolin-2-yloxyl (TMIO) free 
radicals as spin probes. The full power of ESR 
methodology was brought to bear using these 
radicals. Deuterium and Nitrogen-15 labelled 
TMIO spin probes were prepared for EPR 
imaging and for magnetometry.

Les enjoyed some of his most satisfying col-
laborations with Arthur Banister in Durham, 
John Morton and Keith Preston at NRC, Ot-
tawa, Jack Passmore in Fredericton, Gotthelf 

Wolmershäuser of Kaiserslautern, Wolfgang 
Lubitz and Alex Smirnov.

In later years Les was a Professor at Royal 
Holloway College University of London and 
then a Research Professor at the University 
of Surrey, and finally a Visiting Scientist at 
the Institute of Food Research, Norwich). 
He had very productive collaborations with 
his friend and colleague Duncan Gillies, at 
both Royal Holloway and Surrey, that al-
lowed them to pursue their shared interest 
in molecular dynamics using both NMR and 
ESR techniques. Together they built a high 
pressure NMR probe, a radiofrequency EPR 
imager and later a dough mixer and used novel 
spin probes to study molecular dynamics in 
functional fluids (lubricants, hydraulic fluids, 
electro-rheological fluids, surfactant solutions) 
and later the mobility of water and fat soluble 
spin probes in food applications.

Les retired from science in 2006 having 
published 200 peer reviewed papers. In 2007 
he was honoured to be made a Fellow of the 
International EPR/EPR Society “in recognition 
of his outstanding contributions to EPR spec-
troscopy”. In retirement, he helped compile an 
online history of the NMR Discussion Group 
of the Royal Society of Chemistry. He was very 
popular with students and an excellent PhD 
supervisor (46 PhD students). A large part 
of his legacy will be the dozens of scientists 
whose scientific careers were enriched by his 
thoughtful help, guidance and encouragement.

So far, the science – but what of the man?
Les had a zest for life that remained with 

him throughout his life. He had a passion for 
doing that should be an inspiration to us all. 
Not for him sitting back watching the world 
go by. He always took life in both hands and 
went for it. He was very knowledgeable and 
had almost an encyclopaedic memory of events 
and factual information. He achieved much 
in his life but was always very humble about 
himself. Les loved to do, to talk and to laugh.

He married Shirley in 1991 and they cel-
ebrated their 29th wedding anniversary in 
March. Les and Shirley loved one another but 
also loved welcoming friends to their home 
and garden, visiting family and friends, going 
out to the theatre or out to eat.

For many years he was an active member 
of the Fell and Rock Climbing Club of the 
English Lake District and walked up most of 
the peaks as well as many of the Munroes in 
Scotland. Les was afraid of heights though 
and so was never a climber! Les played squash 
several times a week and later played tennis. 
Les’s knees took the toll of his sporting activi-
ties, which included walking down the Grand 

Professor	Les	(Leslie)		
H.	Sutcliffe		
(1924–2020)

In Memoriam
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Canyon to the Colorado River and back to the 
top in a day – a horizontal distance of about 
12 miles but more importantly a vertical mile 
in intense heat! In 1999, at the age of 75, Les 
had both knees replaced at the same time! 
Not for him having two separate operations, 
something which would have involved an ex-
tra year of rehabilitation! He had too much 

shirley and les at taj mahal

that he still wanted to do, and was soon back 
walking and playing tennis. Les played tennis 
weekly until he was 90. After that Les contin-
ued going to the gym three times a week with 
Shirley until coronavirus lockdown.

Most of all he loved holidays and they trav-
elled the world together including trips to the 
Canada, USA, India, China, Australia, New 

Zealand, South America, Europe and Africa. 
Les’s love of travel never abated and in the 
last two years Les and Shirley were in South 
Africa for their nephew’s wedding, some-
thing that Les enjoyed very much; enjoyed 
safaris to Zimbabwe and Kenya; car tours in 
France; visited friends in Germany and went 
on a river cruise on the Danube. Not a bad 
list for a 95 year old!

Les was always interested in photography 
and in later years would spend hours on his 
computer using Photoshop to work on their 
holiday photographs or sending emails and 
chatting to friends around the world, something 
he was doing until the last week of his life.

Les died suddenly after a short illness not 
related to the coronavirus pandemic. Les was 
still mentally very sharp and organised and 
enjoyed life to the end. Les had chosen the 
music for his funeral, opening with ‘Come fly 
with me’ sung by Frank Sinatra, followed by 
part of the Daphnis and Chloe Suite by Ravel 
and finishing with ‘Always look on the bright 
side of life’ by Monty Python. He specifically 
asked that people should not be sad. He had 
a long and happy life. Les enjoyed a great life. 

His funeral was held under special pandemic 
rules with only five mourners attending, but, 
it was streamed live and over 100 people from 
all over the world watched online.

Shirley Fairhurst

In Memoriam
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Research	data	management	has	become	
compulsory

In recent years, scientific funding bodies in 
multiple countries have made research data 
management a required part of grant appli-
cations, with the long-term goal of keeping 
experimental results reproducible and reus-
able. For example, the National Science Foun-
dation in the United States has adopted the 
FAIR principle for scientific data (findable, 
accessible, interoperable, and reusable). The 
Deutsche Forschungsgemeinschaft (DFG) in 
Germany also has guidelines on long-term 
storage and open accessibility within their 
National Research Data Infrastructrue 1. As a 
result, researchers are required to include data 
management plans with their proposals and 
risk rejection if these are deemed inadequate. 
While the requirements for a systematic data 
management have grown, software tools to 
assist researchers in adequately gathering and 
managing their primary data remain scarce.

Retaining	data	straight	from	the	spectrometer
To address the problem of adequate data 

management, we have developed LOGS 
(figure 1), a browser-based scientific data 
management system (SDMS) that focuses on 
securing and retaining measurement output 
from lab instrumentation for multiple types 
of spectroscopy (e.g. EPR, UV/Vis, NMR, 
XRD, Mass Spec. etc.).

LOGS is a web application that can be 
installed locally on laboratory computers or 
hosted in a local intranet or on virtual hard-
ware provided in the cloud. Once installed and 
configured, LOGS runs in the background, 
continually monitoring and periodically gath-
ering newly saved data straight from the mea-
suring instruments such as CW and pulse 
EPR spectrometers. After the upload to the 
LOGS server, dataset file contents are parsed 
for metadata and are indexed, making stored 
datasets searchable and filterable. In addition 
to the automated upload, relevant data (e.g. 
further measurements) or media files (e.g. 
pdf documents, images, manuscripts, proto-
cols, etc.) can be added manually and linked 
to existing datasets, to assist documentation.

Data:	centrally	archived	and	kept	findable
Data preservation and accessibility are one 

of the most important challenges facing re-
search group leaders and lab IT administra-
tors today. Especially in the academic sector, a 
high fluctuation of scientific staff (e.g. gradu-

ate students, postdocs, etc.) leads to “data loss 
by fragmented storage”, as primary and sec-
ondary data is scattered throughout the lab 
on different machines. The centralized data 
storage defined by a LOGS server lets people 
know where to store and retrieve their data. 

Lab members and collaborators can access 
their data in LOGS via the web browser with 
their login credentials. Permissions granted 
via user role and project membership, allow 
researchers to find and download their data 
from wherever they are, as long as they have 
internet access. Data can be filtered, searched 
for and grouped by many different criteria, 
including sample, project, dates of measure-
ments, spectrometer operator, experiment, etc. 
(figure 2). Backing up data scattered on vari-
ous lab hardware becomes a thing of the past, 
as one single backup of LOGS storage saves 
both, the database files containing metadata 
as well as a complete set of all dataset files.

Inspecting	spectra	in	the	browser
In order to allow inspection of data without 

the need to sit at a PC with specially installed 
3rd party software to open specific measure-
ments, LOGS developers have implemented 
a spectrum viewer which enables researchers 
to inspect their measurements within the 
browser (figure 3). Many vendor file formats 
are supported. It is worth noting that this 
preview is not an image file, but a true viewer 
which allows spectral overlay and compari-

lOGs – Automated Scientific Data Management for Spectroscopy

Figure 1: lOGs is a data focused scientific data management system that 
gathers measurement files straight from spectrometers. users can access the 
data via browser, and can upload further results manually, in order to link them 
to relevant data.

Figure 2: Filtering and searching in lOGs. datasets can be filtered and grouped 
by various keywords, e.g. data owners, project, sample name, time windows, 
instruments and more.

Jakob J. lopez
signals, Frankfurt am main, Germany

1 https://logs-repository.com/articles/funding-
agencies-start-making-the-implementation-of-the-
fair-principles-mandatory-for-data-management-
strategies/, 
https://www.dfg.de/formulare/nfdi100/nfdi100_
en.pdf

Software

https://logs-repository.com/articles/funding-agencies-start-making-the-implementation-of-the-fair-principles-mandatory-for-data-management-strategies/
https://logs-repository.com/articles/funding-agencies-start-making-the-implementation-of-the-fair-principles-mandatory-for-data-management-strategies/
https://logs-repository.com/articles/funding-agencies-start-making-the-implementation-of-the-fair-principles-mandatory-for-data-management-strategies/
https://logs-repository.com/articles/funding-agencies-start-making-the-implementation-of-the-fair-principles-mandatory-for-data-management-strategies/
https://www.dfg.de/formulare/nfdi100/nfdi100_en.pdf
https://www.dfg.de/formulare/nfdi100/nfdi100_en.pdf
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Figure 3: the built in spectrum viewer allows users to quickly inspect and discuss measurements using only the browser, regardless of where they are, with no 3rd party 
software needed.

sons, with the usual zooming capabilities, 
etc. The number of data exploration and 
analysis methods and formats understood by 
LOGS is growing steadily. Currently, LOGS 
understands over 60 file formats, including 
several from EPR spectroscopy. LOGS cur-
rently understands EPR formats from Bruker 
(current DTA/DSC and old spc/par), Mag-
netech, Specman4EPR and the spectrometer 
control software “fsc2”.

Data	distribution	–	communicating	and	sharing	
data

In order to facilitate the communication 
of data between scientists and collaborators 
(or e.g. service facilities and us-
ers), LOGS has a permissions 
system that allows the creation 
of user accounts with a defin-
able data access scope: searches 
and downloads can be limited 
specifically to the data which is 
to be shared. With LOGS, it is 
possible to create a data shar-
ing station containing all the 
necessary data and metadata to 

ensure a complete understanding of results 
and reproducibility.

For those collaborators which are not meant 
to be given a user account, LOGS is capable 
of creating a random URL which leads to a 
webpage containing the data to be shared. 
By copying and sending this link to the col-
laborator, he can inspect and download the 
data without getting access to any other data.

Work	in	progress	and	future	features
A user API is currently under development 

which will allow researchers to write scripts 
(e.g. in Python, Matlab, etc.) that will be able 
to query and download spectroscopic data e.g. 

in order to process or analyze spectra. The 
results may in turn be uploaded to LOGS 
from within the same script, and linked to 
the relevant primary data, projects, and fur-
ther documents.

A future LOGS plugin system will allow 
researchers to “implant” executable files which 
LOGS can apply to stored data, in order to 
display results.

For researchers that take advantage of elec-
tronic lab notebooks (ELN), a future com-
munication interface between the ELN and 
LOGS aims to enable the ELN to fall back 
on LOGS in order to deliver and show mea-
surements to ELN users. Together, ELNs and 

LOGS will go a very long way 
towards ensuring a data man-
agement that satisfies scientific 
governing bodies not just for 
spectroscopists,

LOGS is currently in use in many 
NMR facilities and in several 
EPR laboratories worldwide. 
For more details about LOGS, 
visit logs-repository.com.
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At the beginning of September 2019, 
Bratislava hosted 128 participants from 

Austria, Belgium, Czech Republic France, Ger-
many, Greece, Israel, Italy, Japan, Romania, 
Russia, Slovakia, Spain Switzerland, United 
Kingdom and United States at the triennial 
meeting of the European Federation of EPR 
groups (EFEPR). The conference was orga-
nized by the Slovak University of Technology 
(STU) and Slovak Chemical Society (SCHS) 
under the auspices of EFEPR, International 
EPR (ESR) Society (IES) and the Groupe-
ment AMPERE.

International Advisory Board: Sabine Van 
Doorslaer (Antwerp), David Collison (Man-
chester), Carole Duboc (Grenoble), Georg 
Gescheidt (Graz), Gunnar Jeschke (Zurich), 
Wolfgang Lubitz (Mülheim an der Ruhr), 
George Mitrikas (Athens), Thomas Prisner 
(Frankfurt), Anton Savitsky (Dortmund), 
Zbigniew Sojka (Krakow), Stefan Stoll (Se-
attle), Joshua Telser (Chicago).

Local Organizing Committee: Peter Rapta, 
Michal Zalibera, Zuzana Barbieriková, Peter 
Poliak, Dana Dvoranová, Vlasta Brezová, 
Denisa Darvasiová, Karol Lušpai.

The topics discussed during the meeting 
covered a broad range of EPR applications 
from quantum technologies, through biology 
and in-cell EPR, to surface chemistry and 
catalysis, as well as the new developments in 
theoretical calculations of EPR parameters.

The scientific program consisted of 7 ple-
nary lectures, 7 keynotes, 23 oral presenta-
tions and included two poster sessions with 
79 contributions. Plenary talks were given by:
Roberta Sessoli, University of Florence, Italy 
“Magnetic molecules for the second quantum 
revolution: from hybrid nanostructures to 
electric field control”
Christiane Timmel, University of Oxford, 
UK “Putting a New Spin on Porphyrin Mo-
lecular Wires”
Olav Schiemann, University of Bonn, Ger-
many “Pulsed Dipolar Spectroscopy: From 
Model Systems to Cells”
Wolfgang Lubitz, MPI CEC, Mülheim an der 
Ruhr, Germany “Unravelling Light-Induced 
Water Oxidation in Oxygenic Photosynthe-
sis: The Contribution of EPR Spectroscopy” 
David Britt, University of California, Davis, 
USA “The FeFe Hydrogenase H-cluster: Iso-
tope editing approaches to follow its bioas-
sembly with EPR and other spectroscopies”
Vladimir Malkin, Slovak Academy of Sci-
ences, Bratislava, Slovakia “Calculations 
of the EPR and pNMR parameters in the 
framework of 2- and 4-component relativis-
tic DFT approach”
Mario Chiesa, University of Torino, Italy 
“Surface Chemistry and Catalysis by EPR: 
Concepts, Examples and Perspectives”

The recent advances in Rapid Scan EPR 
were additionally presented by Patrick Carl 
and Sylwia Kacprzak from Bruker Biospin 
GmbH. Keynote speakers gave lectures on:
Jens Anders, University of Stuttgart, Ger-
many “EPR-on-a-chip: A new paradigm in 
EPR spectroscopy”
Matvey Fedin, Russian Academy of Sciences, 
Novosibirsk, Russia “EPR of metal-organic 

frameworks: from defects elucidation to new 
functionalities”
Helene Bolvin, Paul Sabatier University, Tou-
louse, France “First principles determination 
of EPR parameters in triple decker of cerocen”
Marilena Di Valentin, University of Padova, 
Italy “Light-induced pulsed EPR dipolar spec-
troscopy: the triplet state probe”
Maxie Roessler, Imperial College London, 
UK “Protein film electrochemical EPR spec-
troscopy as a technique to investigate redox 
reactions in biomolecules”
Benesh Joseph, Goethe University, Frankfurt, 
Germany “Membrane transport explored with 
pulsed ESR spectroscopy”
Alexey Popov, IFW Dresden, Germany “En-
dohedral spins in carbon cages”

The Tuesday afternoon session was dedicated 
to the EFEPR Assembly and discussions about 
the future of the federation. The upcoming 

XIth	Conference	of	the	European	Federation	of	
EPR	groups	(EFEPR	2019)
September 1–5, 2019, Bratislava, Slovakia

https://efepr2019.conference.fchpt.stuba.sk

conference photo

From left to right: michal Zalibera, thomas Prisner, ies Poster award Winner 
Kwinten maes (Ghent university, poster “multi-frequency electron magnetic 
resonance characterization of vanadium dopant sites in the metal-organic 
framework dut-5(al)” ) and Vlasta Brezová.

From left to right: michal Zalibera, thomas Prisner, ies Poster award Winner tomáš 
Hajdu (stu, poster “Visible-light-responsive tiO2-Bi2O3 composite photocatalyst – 
ePr spin trapping study”) and Vlasta Brezová.

Conference reports

https://efepr2019.conference.fchpt.stuba.sk
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8th and 9th EFEPR Schools, taking place on 
November 18–25, 2019 in Brno, and in 2021 
in Lille were promoted. An initiative to open 
the society to the younger generation was an-
nounced. This includes a more intense presence 
at the social media, and the Twitter account 
@european_epr was promplty launched by 
Angeliki Giannoulis and Anastasia Kultaeva. 

The annual IES general assembly was also held 
within the conference. IES Secretary Aharon 
Blank and President Thomas Prisner reported 
on the financial status of the organization and 
announced calls for the nomination on IES 
awards. IES members also have the option to 

International	Conference	“Magnetic	Resonance	–	Current	State	and	Future	Perspectives”	(EPR-75)	
September 23–27, 2019, Kazan, Russia

The anniversary International Conference 
“Magnetic Resonance – Current State and 

Future Perspectives” (EPR-75), dedicated to the 
75th anniversary of the discovery of electron 
paramagnetic resonance by Yevgeny K. Zavoisky, 
was held from September 23 to 27, 2019 in 
Kazan. The conference was organized by the 
Kazan Federal University and Kazan Zavoisky 
Physical-Technical Institute of the Federal Re-
search Center “Kazan Scientific Center of the 
Russian Academy of Sciences”. The ceremony 
of the International Zavoisky Award 2019 and 

 The social dimension of the event was en-
riched by the wine tasting, and sight-seeing 
trips and the positive vibrations excited there 
transformed into a friendly atmosphere at 
the Gala Dinner.

The conference manifested the enormous 
variety of fruitful applications of EPR in di-
verse fields of science, and EFEPR is looking 
forward to the next meeting in 2022, most 
likely in Leipzig, Germany.

The financial support of the Bruker Bio-
Spin, STU, SCHS, IES and CentralChem is 
gratefully appreciated.

Michal Zalibera

highlight their EPR - related research at IES 
Twitter @EPR_ESR.

Two IES poster prizes were awarded to 
Tomáš Hajdu (STU), for the poster on “Vis-
ible-light-responsive TiO2-Bi2O3 composite 
photocatalyst – EPR spin trapping study” and 
to Kwinten Maes (Ghent University) for his 
contribution on “Multi-frequency electron mag-
netic resonance characterization of vanadium 
dopant sites in the metal-organic framework 
DUT-5(Al)”. Simultaneously SCHS delivered 
its poster award to Ashley J. Redman (Uni-
versity of Oxford) for his investigations of 
“Triplet states of Donor-Acceptor porphyrins”.

a special scientific session dedicated to the 30th 
anniversary of the International ESR Society 
were also held within the conference.

The opening ceremony and the first scien-
tific session of the conference took place in the 
Imperial Hall of the Kazan Federal University 
on September 23, 2019. A memorable event 
was the talk of Boris I. Kochelaev (KFU), in 
which he revealed the universal significance 
of the discovery made by E. K. Zavoisky on 
January 21, 1944.

The conference was attended by leading 
scientists and experts in the field of magnetic 
resonance from Austria, Belgium, China, 
Denmark, Estonia, France, Germany, Great 
Britain, Israel, Italy, Japan, Moldova, the 
Netherlands, Poland, Russia, Slovenia, Swe-
den, Switzerland, Taiwan, Turkey, and the 

the monument to e. K. Zavoisky inaugurated in 
2004 in Kazan, russian Federation, to mark the 
60th anniversary of his discovery of the electron 
paramagnetic resonance phenomenon

Conference reports
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high-field EPR in-strumentation and its ap-
plications in solid-state physics.

A glorious cohort of laureates of the Inter-
national Zavoisky Award-participants of the 
conference consisted of Vadim A. Atzarkin 
(2015) with the report Spin Current Induced 
by Magnetic Resonance in Ferromagnet-normal 
Metal Bilayers, Michael Bowman (2016) with 
the report Electron Spin Relaxation and Mo-
tion in Solids: Spin, Spatial, Spectral, Klaus 
Möbius (1994) with the report Mechanisms 
for Life without Water – High-Field EPR 
Studies of Protein/Matrix Interactions, and 
Kev M. Salikhov (2004) with the report Spin 
exchange in solutions of paramagnetic particles. 
Paradigm shift.

It is possible to state that the fest of science 
has taken place, and the glorious anniversary 
of one of the greatest scientific discoveries 
has been adequately celebrated. The organiz-
ers of the conference are sincerely grateful to 

USA. 149 participants attended the confer-
ence and 156 reports were presented, of which 
35 were plenary ones, 57 were oral ones, and 
64 were posters.

The conference topics were extremely diverse 
and included reports in the following fields:
– Theory of Magnetic Resonance;
– New Methods and Techniques;
– Spin Technologies and Devices;
– Low-dimensional, Nanosized, Strongly 

Correlated Electronic Systems;
– Structure and Dynamics of Chemical 

Systems;
– Spectroscopy and Imaging of Biological 

Systems;
– Other Applications of Magnetic 

Resonance and Related Phenomena.
A special session dedicated to the 30th an-

niversary of the International ESR Society 
was held on September 25, 2019 was opened 
by the report Shaping up EPR: Phase/Am-
plitude Modulated Pulses for Dipolar Spec-
troscopy by President of the International 
ESR Society Thomas Prisner, laureate of the 
Zavoisky Award 2014. Vice Presidents of 
the Society, Songi Han and Hiroshi Hirata, 
presented reports on Dynamic Manipulation 
of Electron Spin Dynamics to boost Dynamic 
Nuclear Polarization and Recent Progress in 
3D Extracellular pH Mapping of Tumors 
Using EPR, respectively. Aharon Blank, sec-
retary of the Society, gave the presentation 
on Diamond-Based Quantum Amplifier, and 
Hitoshi Ohta, past President of the Society, 
presented the report Multi-Extreme THz 
ESR-Recent Applications and the Future. The 
variety of topics in these reports is a reflec-
tion of the fact that the International ESR 
Society unites under its auspices the entire 
community of researchers using the EPR 
method in their work.

The honorary guests of this session were 
Sabina Van Doorslaer, President of the Eu-
ropean Federation of EPR Groups, with the 
report Unraveling the Role of Key Amino-Acids 
in B-Class Dye-Decolorizing Peroxidases Using 
EPR Spectroscopy, Christian Griesinger, Direc-
tor of the Max Planck Institute for Biophysical 
Chemistry, with the report NMR Spectroscopy 
in Chemistry and Biology with Applications in 
Immunology and Neuroprotection, and Uwe 
Eichhoff, representative of Bruker Corpora-
tion, with the report Milestones in the 62 Years 
Bruker EPR History.

The ceremony of the International Zavoisky 
Award took place on September 26, 2019 in a 
particularly solemn location – in the building 
of the Kazan City Hall. This year, the awardee 
was Hitoshi Ohta, professor at the Kobe Uni-
versity (Kobe, Japan). He was distinguished 
for his outstanding contributions to terahertz 

thomas Prisner opens the special session dedicated 
to the 30th anniversary of the international ePr 
society

sandra eaton delivers her talk “intramolecular effects 
on electron spin relaxation”.

conference photo
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The 48th Southeastern Magnetic Reso-
nance Conference (SEMRC ) was held 

at the University of Florida in Gainesville, 
USA, from October 25 to 27, 2019. Like 
the preceding meetings, the three-day event 
was attended by over 150 junior and senior 
magnetic resonance researchers primarily from 
the Southeast region of United States as well 
as other places.

The SEMRC has a long and vibrant history 
of bringing together leading scientists, postdocs, 
and students to discuss the latest developments 
in NMR, EPR, and MRI. Traditionally, this 
annual event rotates between locations of 

major universities in the Southeastern United 
States to encourage a broad participation and 
to promote the exchange of ideas in recent 
magnetic resonance research, including new 
applications and method development. These 
meetings are typically planned for October 
when no other major conferences in magnetic 
resonance are scheduled and the only obstacle 
for hosting the meeting in a University town 
is a college football game. The relative prox-
imity of the Universities and the research labs 
in the Southeast and the mild fall weather in 
the region allow for affordable travel by shar-
ing car rides and contributing to building the 
lab teams and the lasting memories from such 
road trips. While SERMC is an annual event, 
this is a very informal organization with no 
multi-year committee or a dedicated bank ac-
count. The “torch” of the SEMRC, which was 

ignited ca. 50 years ago, is simply passed from 
one cluster of magnetic resonance researchers 
to other enthusiasts who are willing to put 
time and effort into organizing the meeting. 
To keep the expenses and the registration fees 
low, the venues for the meetings are typically 
provided by the Universities or research labs 
and many of the organizing tasks are run by 
students and faculty from the host institution. 
The conference typically attracts support of 
commercial sponsors with some minor con-
tributions from local tourist organizations 
and municipalities. For the 48th SEMRC 
we have counted support of 24 different 
companies and organizations. Traditionally, 
the National High Magnetic Field Labora-
tory (NHMFL) located in Tallahassee (FL), 
Gainesville (FL) and Los Alamos (NM), is 
the strongest supporter of SEMRC in terms 

of both funds for the conferences 
and, even more importantly, the 
efforts by hosting SEMRC every 
second year alternating between 
Tallahassee and Gainesville (both 
in Florida).

To keep up with the traditional 
format, the conference started on 
Friday afternoon, late enough for 

The	48th	Southeastern	Magnetic	Resonance	
Conference	(SEMRC)
October 25–27, 2019, Gainesville, FL, USA

evening poster session at 48th semrc: 
some attendees are still enjoying 
good food, drinks, and conversations 
downstairs before joining the poster 
session already in the full swing.

the Government of the Republic of Tatarstan, 
the Academy of Sciences of the Republic of 
Tatarstan, Federal Research Center “Kazan 
Scientific Center of the Russian Academy of 
Sciences”, the Russian Foundation for Basic 
Research and Bruker Corporation for the fi-
nancial support.

Alexey A. Kalachev and  
Dmitry A. Tayurskii,

Co-Chairmen of the Organizing 
Committee of the International Conference 

EPR-75

From left to right: Hiroshi Hirata, Hitoshi Ohta, Junko 
Ohta and susumu Okubo.
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1. Group photo of participants at 8th eFePr school, 
Hotel skalský dvůr, Brno, czech republic.

lightning talks and Poster award winners 
at 48th semrc. the awardees from left to 
right are nhi tran (uF), samuel Berens (uF), 
liyanage Fernando (lsu), yong du (uF), 
sean Holmes (Fsu), Haley yetter (clemson), 
austin Browning (ncsu), and soeren 
lehmkuhl (ncsu).

took place in the poster hall ending in late 
night. “It was nice to see so many young and 
enthusiastic students working in so many 
different areas of EPR spectroscopy. I was 
very much impressed by the quality of their 
work, presented at the Poster Sessions,” adds 
Thomas Prisner, Presidents of International 
EPR Society.

During the school, we introduced a bit 
of the history of magnetic resonance in the 
Czech Republic, former Czechoslovakia, 
which is especially connected to the city of 
Brno and Josef Dadok, the pioneer of NMR 
spectroscopy in the Czech Republic. [1, 2] 
Josef Dadok is well known in the EPR com-
munity dealing with Rapid Scan. His paper 
on correlation spectroscopy in 1973 [3] in-
spired Sandra and Gareth Eaton to apply this 
method to EPR. It took a while, but recently 
in summer 2019, EPR Rapid Scan instruments 
were commercially released by Bruker at the 
Rocky Mountain Conference in Denver. The 
legacy of Josef Dadok in Brno is still alive. 

8th	EFEPR	School	on	Advanced	EPR	
November 18–25, 2019, Brno, Czech Republic

An afternoon was dedicated to visiting the 
CEITEC MOTES laboratories dedicated to 
high field EPR and the Josef Dadok National 
NMR Center in Brno, which were established 
recently in 2018 and 2013, respectively.

“Besides the important training aspect, 
EFEPR schools have had various other ben-
eficial outcomes for the participants over the 
years. This type of schools has formed for 
many young scientists the basis of their future 

It was our great pleasure to welcome students 
and teachers across the world on the 8th 

European Federation of EPR groups (EFEPR) 
school event on Advanced EPR. The school 
was organised by the Czech research group 
MOTES (Magneto-Optical THz Spectros-
copy) from CEITEC BUT (Central European 
Institute of Technology – Brno University of 
Technology) in the period from 18th to 25th 
November 2019.

Over 140 participants from more than 
twenty countries, including countries out-
side of Europe as Australia, Japan or USA, 
were brought at Hotel Skalský dvůr on the 
countryside of Brno region to focus on EPR 
topics for entire seven days. The intensive 
program covered EPR theory, instrumenta-
tion, applications in bio and material sci-
ences as well as advanced EPR techniques. 
In addition to the lectures given by a total 
of twenty professors from eleven countries, 
students practised their skills in three paral-
lel tutorial sessions dedicated to EPR theory, 
EasySpin and DEER analysis.

Two evenings were dedicated to the ex-
hibition of 118 posters, where much vivant 
discussion between students and teachers 

groups in the region to pack their labs into a 
van for the road trip and arrive in time for the 
first talk. The conference started with three 
talks including the Keynote lecture by Prof. 
Dorothee Kern (Brandeis). The lectures were 
followed by a reception dinner and a poster 

session that lasted into late night. Saturday was 
a marathon of presentations which started at 
8:30 am, continued with lightening talks of 
students/postdocs in late evening, and culmi-
nated by the conference dinner and a poster 
session from 7 to 11 pm. On Saturday key-

note lectures were delivered by Profs. 
Mei Hong (MIT) and Nanyin Zhang 
(Penn State). The conference organizers 
planned to have an additional keynote 
lecture on EPR but the colleague was 
unable to make it to Gainesville. The 
Sunday sessions lasted through noon 

and ended up with a short business meeting 
announcing the location of the next SERMC 
and an optional tour of the NHMFL magnetic 
resonance facilities of the University of Florida.

The notable hallmark of the SEMRC is 
the active participation of young scientists 
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(students and postdocs). This year over 25% 
of the total 45 oral presentations were from 
these younger scientists. Over 60 posters were 
also presented. SEMRC is perhaps, one of a 
few short magnetic resonance conferences 
where solid-state NMR presentations are 
mixed with EPR and DEER, hyperpolarized 
MR, in vivo MRI, and solution NMR are all 
discussed within the same section. Overall, 
9 talks covered solution NMR, 9 solid-state 
NMR, 7 EPR, 7 DNP, 4 MRI, and 2 were on 
computational topics. Such a diverse selection 
of topics is based on a belief that the magnetic 
resonance community benefits greatly from 
interactions among researchers in related, 
yet quite distinct, scientific areas. The 48th 
SERMC provided ample opportunities for 
catalyzing stimulating collaborative research 
for years to come.

Some of the authors of these notes were at-
tending SEMRC regularly for the last ca. 15 
years. Based on this we can certainly attest that 
the 48th SERMC was one of the most suc-

cessful meeting in the last few years. Overall, 
over 90 abstracts were submitted and all were 
presented as talks, posters, or both. We also 
found the enthusiasm from the students to 
be rather infectious. The food included with 
the modest registration fee was great, and the 
organizers made sure that the attendees would 
never run out of good coffee. The modern fa-
cilities of University of Florida immersed in 
a park-like setting of magnificent palm trees 
and southern oaks covered by Spanish moss 
will stay in our memories for a long time.

The authors of this notes as well as, we be-
lieve, many other past participants of SEM-
RC are already looking forward to the next 
meeting which is determined to be hosted by 
Tuo Wang and Megan Macnaughtan from 
the Louisiana State University (LSU) of Ba-
ton Rouge in 2020. We are certainly ready to 
mark the calendar for the specific date of the 
upcoming 49th and start planning our road 
trip to Baton Rouge but this will only happen 
after the calendar for the home-coming LSU 

professional international network and have 
widened their view on international science. In 
this sense, it was crucial for EFEPR to have for 
the first time a school in the Czech Republic 
(first time in Eastern Europe). The organiser 
Petr Neugebauer and his team did a fantastic 
job and all students were enthusiastic, albeit 
very tired after the intense week of learning 
new things. The visit to the CEITEC facilities 
impressed everyone”, concludes Sabine Van 

Doorslaer, President of the European Federa-
tion EPR Society.

In conclusion, on behalf of all organisers, 
I would like to acknowledge all the sponsors 
for their financial support, thanks to that 34 
students could be financially supported. Ad-
ditionally, I would like to express my acknowl-
edgement to all teachers, who did a fantastic 
job and found time to participate, as well as 
to all students making the event more than 

an EPR school. We appreciate that in the af-
ter school survey, more than three quarters of 
students indicated that they were very satisfied 
with the school. Additionally, students had 
a chance to provide feedback to all teachers. 
Based on students rating the three best teachers 
of 8th EFEPR school are Stefan Stoll, Edgar 
Groenen and Gunnar Jeschke.

The program and all the lectures can be 
downloaded from www.eprschool.ceitec.cz.

football games is announced later in 2020. 
While we are certain that the 49th SEMRC 
will attract much more interest than a college 
football game at least among the hardcore 
devotees of magnetic resonance, one thing for 
sure - we do not want to compete with the 
football crowds for same hotel rooms and get 
into a traffic jam for miles around the stadium!

Looking forward to seeing you at the next 
SEMRC in Baton Rouge, Louisiana!

Anil Mehta  
co-organizer of the 48th SEMRC in 

Gainesville, Florida.
Tatyana I. Smirnova and Alex I. Smirnov 

co-organizers of the two past SERMCs in 
Raleigh, North Carolina.

P.S. Our note was written pre-pandemic. 
Optimistically the SEMRC is planning for 
Jan/Feb 2020, but if not, mark your calendars 
for the 49th SEMRC at LSU in Oct 2021, 
50th SEMRC at FSU in Oct 2022 and the 
51st SEMRC at Georgia Tech in Oct 2023.
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1. B. Král and A. Blatná, Slaboproudý obzor, 72, 4 
(2016)

2. V. Zeman, Vzpomínky na NMR v Brněnské Tesle. 
Stan’s Library: http://www.ebyte.it/library/hist/
NMR_Tesla_cs.html. ISSN 2421-1230.

3. J. Dadok and R.F. Sprecher, Correlation NMR spec-
troscopy. J. Magn. Reson. 13, 243 (1974).

Petr Neugebauer
On behalf of organisers

2. Photo of poster winners at 8th eFePr school. 
From left: edgar Groenen (president of the selection 
committee), Fabian Hecker, Francesco torricella, laura 
esteban Hofer, matthias Brettschneider, tobias Hett, 
marianne le dantec, Petr neugebauer (organiser of 
the school). all poster winners beside the certificate 
obtained a magnetic resonance book provided by 
Wiley and springer.

Jeschke (ETH Zürich, Swiss), Graham Smith 
(University of St. Andrews, UK), Zbignew 
Sojka (Krakow, Poland).
Local Organizers of 8th EFEPR school: Lenka 
Honková, Jakub Hrubý, Oleksii Laguta, Tomáš 
Láznička, Andriy Marko, Jana Midlíková, 
Petr Neugebauer (head), Jana Prušková, 
Antonín Sojka, Artur Solodovnyk, Vinicius 
Tadeu Santana, Matúš Šedivý, Katka Vlková.

International committee of 8th EFEPR 
school: Sabine Van Doorslaer (University 
of Antwerp, Belgium), Daniella Goldfarb 
(Weizmann Institute Of Science, Israel), 
Thomas Prisner (University of Frankfurt, Ger-
many), Alexander Schnegg (HZB, Germany), 
Carol Duboc (Grenoble, France), Donatella 
Carbonera (Padova, Italy), Petr Neugebauer 
(CEITEC Brno, Czech Republic), Gunnar 

IES	Virtual	EPR	Meeting
March 20, 2020

Direct Observation of Chain Length Dis-
tribution and Chain Conformations of 
conjugated polymers
Dennis Bücker,  
Department of Chemistry, University of 
Konstanz, Universitätsstraße 10, 78457 
Konstanz, Germany

The material class of conjugated polymers 
is attractive for their photo- and electro-

luminescence properties [1] and light-induced 
charge separation. Conjugated polymers have 
been used for Light-Emitting Diodes (LED) 
[2] and to aid water splitting [3]. Knowledge 
of their chain lengths and conformations are 

of great value to understand and design their 
material properties for future applications.

Here [4], we made use of Double Electron-
Electron Resonance (DEER, also known as 
PELDOR) [5] spectroscopy to measure chain 
parameters of individual n-mers within one 
sample. Oligofluorene from controlled Suzuki-
Miyaura coupling polymerization (cSMCP) 
[6, 7] was used in this study as representative 
of the group of conjugated oligomers. There-
fore, we teamed up with the Mecking group 
in Konstanz, and with cSMPC it was pos-
sible to introduce functional end-groups with 
2,2,6,6-tetramethylpiperidinyloxyl (TEMPO) 
on both termini.

To describe the distance distributions, a 
parametric model approach was chosen. The 
end-to-end distance distribution of a single 
oligofluorene was described by the worm-
like-chain (WLC) model [8–10]. The model 
is broadened with a Gaussian to take the flex-
ibility of the tether of the attached spin-labels 
into account. This yields three parameters to 
describe a single oligomer: Contour length 
Lc, persistence length Lp and the Gaussian 
broadening σ. The contour length Lc describes 
the length of the oligomer through bond. The 
persistence length Lp describes the decay of 

the tangent-tangent correlation function and 
is a measure for the flexibility of the oligomer. 
For semi-flexible oligomers Lp ≈ Lc. Lastly, the 
Gaussian broadening σ describes the width 
of the Gaussian used to broaden the WLC 
distribution.

We started our experiments with a series of 
monodisperse oligomers (n = 1 to n = 6, so 
called precise oligomers Pn) We assumed the 
Gaussian broadening identical for all oligomers, 
as the linker and label are not changing. For 
the oligomer P1 with only one repeat unit no 
contribution to the flexibility is expected from 
the oligomer itself so the Gaussian broadening 
was determined with this sample. As the per-
sistence length is invariant from the number 
of repeat units, it is kept fixed for all oligo-
mers. The oligomers can be described by Lp = 
14 nm. The contour length was determined 
for all oligomers individually. The results ob-
tained by the parametric model analysis were 
in agreement to a model free analysis of the 
DEER data.

Having shown the successful analysis for 
monodisperse oligomers, we studied a more 
realistic and more complex system: A mixture 
of oligomers of different length, as directly 
obtained from the polymerization process 
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samples to facilitate glass formation and avoid 
protein clustering (which significantly decrease 
the Tm) during relatively slow flash freezing in 
liquid N2 (SF) [2]. However, cryoprotectants 
are osmolytes and potentially influence protein 
folding/unfolding equilibria, as well as species 
populations in weak multimeric systems. We 
recently showed that cryoprotectants can be 
circumvented by submillisecond rapid freezing 
quench (RFQ) to obtain high quality DEER 
data in the absence of glycerol [3]. We demon-
strated this approach on five protein systems: 
protein A, the metastable drkN SH3 domain, 
urea unfolded drkN SH3, HIV-1 reverse tran-
scriptase, and the transmembrane domain of 
HIV-1 gp41 in lipid bicelles.

In theory, the glass transition of liquid wa-
ter (136 K) should be reached faster than the 
translation diffusion for the protein of inter-
est in order to prevent protein clustering in 
glycerol-free samples, and subsequently freeze 
out translational molecular motions. In order 
to reach those high freezing rates the protein 
sample is sprayed (1700 cm s–1) onto a liquid 
N2 pre-cooled rotating copper, on which the 
entire sample (~25 μm in thickness) is cooled 
from room temperature to below the glass 
transition of liquid water in less than 0.5 ms, 
and that half the sample (i.e. to 12.5 mm from 
the copper surface) reaches the glass transi-
tion temperature within ~100 μs [4–7]. As 
a result, protein clustering during the glass 
transition is significantly reduced.

This method was demonstrated on the small 
globular proteins: protein A and drkN SH3. 
Sub-millisecond freeze quenching of Protein 
A in the absence of glycerol results in a signifi-
cant increase in amplitude of the slower relax-
ing component compared to the same sample 
cooled in liquid N2 that is sufficient to permit 
acquisition of a DEER echo curve. The P(r) 
distribution for RFQ and SF samples in 30% 
d8-glycerol are identical and bimodal [8]. In 
contrast, the P(r) distribution for the RFQ 
sample in the absence of glycerol is unimodal. 
The difference might arise as a consequence 
of glycerol favoring a particular set of inter-
actions between the nitroxide spin-labels and 
neighboring side chains. Further, drkN SH3 
exist as equal fraction of folded and unfolded 
states, that is easily swayed towards the folded 
state upon glycerol addition. P(r) distribution 

Sub-millisecond freezing permits cryopro-
tectant-free EPR double electron-electron 
resonance spectroscopy
Thomas Schmidt,  
Laboratory of Chemical Physics, National 
Institutes of Diabetes and Digestive and 
Kidney Diseases, National Institutes of 
Health, Bethesda, MD, 20892-0520 USA

Double electron-electron resonance (DEER) 
EPR spectroscopy makes it possible to 

obtain distance distributions between pairs of 
engineered nitroxide spin-labels in proteins and 
other biological macromolecules [1]. In biomo-
lecular DEER measurements, cryoprotectant, 
such as glycerol, is commonly added to protein 

by cSMCP. The description of the distribu-
tion of chain lengths and conformations of 
the polymerization mixture corresponds to 
a superposition of the distance distributions 
obtained for the monodisperse oligomers. 
We further demonstrated that the complex 
distance distribution of the sample obtained 
by living polymerizations can be described 
by a model based on Poisson distributed 
oligomers. The Poisson distribution in this 
model is solely described by its expectation 
value λ. For this case the expectation value 
was found λ = 5.4.

Furthermore, we performed measurements 
in spherical nanoparticles (diameter ≈ 190 
nm) consisting of non-deuterated bulk poly-
fluorene. We found an undisturbed flexibility 
of the polymer chains in these nanoparticles.

We showed in this study [4] that DEER 
spectroscopy can indeed be used to obtain 
chain parameters of individual chains be it 
in mixtures or even particles. This study will 
proof helpful for material scientists in the 
future, studying oligomer properties in vari-
ous environments.

I thank Annika Sickinger, Julian Ruiz, Ste-
fan Mecking and Malte Drescher for the vivid 
collaboration on this work.

Financial support by the DFG (SFB 1214, 
project A09) is gratefully acknowledged.
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The co-existence of paramagnetic centers 
in colloidal ATiO3 (A = Sr and Ba) nano-
crystals: a spin cross-relaxation phenom-
enon
Muhammad Abdullah,  
PhD candidate in chemistry,  
Multifunctional Inorganic Materials Lab,  
Department of Chemistry,  
University of Massachusetts Amherst,  
Amherst 01003-MA

Introduction of paramagnetic centers into 
semiconducting materials is a promising 

class of materials for application in spin-based 
electronics (spintronics) technologies where 

IES	Virtual	EPR	Meeting
April 24, 2020

modulation depth quantitation in CuII-CuII 
RIDME to simultaneously estimate a pair of 
non-identical independent KD values in such 
a tetra-histidine model protein is addressed. 
Furthermore, we develop a general speciation 
model to optimise CuII labelling efficiency, in 
dependence of pairs of identical or disparate 
sets of binding sites, with differential affinities 
and total CuII label concentration. Finally, the 
influence of factors such as pH and the pres-
ence of competitor divalent metal ions on the 
efficiency of CuII labelling at double-histidine 
motif sites is investigated.
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for the RFQ sample is characterized by two 
equally populated peaks corresponding to the 
folded and unfolded state, consistent with pre-
vious SAXS, NMR and single molecule FRET 
experiments [9]. Both those cases present the 
benefit of acquiring DEER distance distribu-
tions in the absence of glycerol.

For larger systems where translational diffu-
sion is slower, the advantages of rapid freeze 
quenching are less eminent; our examined 
protein systems included urea unfolded drkN 
SH3, imature reverse transcriptase, and HIV1-1 
gp41 in a DMPC:DHPC (qeff = 0.5) bicelle 
system. For the urea unfolded drkN SH3 the 
DEER echo curves for the SF sample in 30% 
d8-glycerol and the RFQ sample with no glyc-
erol are comparable, as are the DEER-derived 
P(r) distributions which are in agreement 
with the expected distribution for a self-
avoiding walk model (SAW-ŋ) [10]. In case 
of the HIV-1 reverse transcriptase, the mean 
distance of the P(r) distribution of the RFQ 
sample is similar (~70 Å). The last example 
is the helical transmembrane section of gp41 
that is predominantly monomeric in the bi-
celle environment with no detectable dimeric 
or trimeric species [11]. DEER echo curves 
and the corresponding P(r) distributions yield 
a P(r) distribution centered at ~32 Å in both 
the presence and absence of glycerol.

In conclusion, sub-millisecond freeze quench-
ing to below the glass transition of liquid water 
(136 K) can be used to successfully prepare 
samples in the absence of added cryoprotectants 
that are suitable for DEER measurements. For 
small proteins, rapid freeze quenching allows 
DEER measurements to be made in the ab-
sence of glycerol which would not have been 
possible by slow (~1.5 s) conventional flash 
freezing in liquid N2, owing to protein and 
consequent paramagnetic center clustering 
that result of short Tm values.
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Optimising Cu(II)-Chelate Labelling at 
Double-Histidine Motifs for Pulse  
Dipolar EPR Applications
Joshua Wort,  
School of Chemistry, University of St An-
drews, North Haugh, St Andrews, KY16 
9ST, UK

Electron paramagnetic resonance (EPR) 
distance measurements are making in-

creasingly important contributions to stud-
ies of biomolecules underpinning health 
and disease by providing highly accurate and 
precise geometric constraints [1]. Combin-
ing double-histidine motifs with CuII spin 
labels shows promise for further increasing 
the precision of distance measurements [2], 
and for investigating subtle conformational 
changes [3]. It also appeals in proteins con-
taining essential cysteines which can interfere 
with thiol-specific labelling. However, the 
non-covalent CuII coordination approach is 
vulnerable to low binding-affinity [4]. These 
dissociation constants (KD) have been inves-
tigated via modulation depths of relaxation 
induced dipolar modulation enhancement 
[5] (RIDME) EPR distance experiments [6], 
and demonstrated the feasibility of exploiting 
the double-histidine motif for EPR applica-
tions at sub-μM protein concentrations in 
orthogonally labelled CuII-nitroxide systems. 
Encouragingly, CuII-CuII RIDME was shown 
to be only a factor 2 less sensitive than the 
CuII-nitroxide equivalent.

These findings have opened avenues of 
subsequent investigation regarding how best 
to optimise CuII labelling of double-histi-
dine motifs. Herein, the feasibility of using 
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Reza Dastvan

Became an Assistant Professor of 
Biochemistry and Molecular Bi-
ology at Saint Louis University 
School of Medicine (USA) in De-
cember 2019. Dr. Dastvan received 
his MSc in Molecular Biotechnol-
ogy from the University of Tehran 
(Iran) in 2007. He completed his 
PhD in Chemistry from Goethe 
University Frankfurt (Germany) 
in 2013. His dissertation research 
in the Thomas Prisner lab focused 
on the pulsed EPR characterization 

of membrane transport complexes. He continued to study membrane 
proteins by pulsed EPR spectroscopy techniques during his postdoc-
toral fellowship at Vanderbilt University (USA) in the lab of Hassane 
Mchaourab. Dr. Dastvan won the Young Investigator Award for best 
oral presentation at EPR2017 hosted by West Virginia University in 
2017 and has published in journals such as Science and Nature. His 
current independent research focuses on the use of EPR spectroscopy 
to study membrane-associated proteins, including signaling kinases 
and transporters associated with the survival of metastatic cells.

Benesh Joseph

Became the Emmy Noether Research 
Group Leader at the Institute of 
Biophysics of Goethe University 
Frankfurt (Germany) in January 
2019. Benesh Joseph started his 
academic career at Osaka Univer-
sity, Japan where he obtained an 
Engineering degree in Advance Sci-
ence and Biotechnology in 2008. 
Subsequently, he moved to ETH 
Zürich and obtained his Dr.sc. in 
Biophysics with Gunnar Jeschke 
and Enrica Bordignon in 2014. Dr. 

Joseph continued his research as a Marie Curie Postdoctoral Fellow 
at Goethe University in the lab of Thomas Prisner and as a Visiting 
Researcher in the lab of David Cafiso at the University of Virginia 
(USA) until 2016 when he became a Project Leader at Goethe Uni-
versity. He has received many awards for his work, including the 2018 
Young Investigator Award from the German Biophysical Society. His 
current research interests focus on the study of membrane transport 
mechanisms and in situ structural biology using pulsed EPR spec-
troscopy techniques.

the spin degree of freedom is exploited in 
addition to electronic charge [1]. One long-
standing challenge in spintronics and quan-
tum information processing is the design of 
magnetic materials with addressable spin 
properties such as spin relaxation times and 
spin polarization. To circumvent these ma-
terial challenges, significant effort has been 
made by engineering the local environment 
of spin systems using synthetic tools [2–4]. 
Despite these several elegant studies which 
include tuning site symmetries, spin-orbit, 
and hyperfine couplings, however, the quest 
for new materials with tunable magnetic 
properties to address the theoretical and 
experimental understanding still continues.

We combine synthetic chemistry and vari-
ous spectroscopies to study a class of materi-
als possessing both substitutional magnetic 
dopants and tunable charge carrier densities. 
To facilitate this study, we have focused our 
initial effort on developing a hydrothermal 



synthesis of colloidal nanocrystals of BaTiO3 
using aqueous Ti(IV) precursors [5]. The 
slow hydrolysis of these precursors under 
high pressure and temperature allows the 
controlled incorporation of paramagnetic 
dopants (i.e. Cr3+, S = 3/2) at substitutional 
sites. These colloidal nanocrystals can be 
easily dispersed in an array of low polarity 
solvents and, therefore, amenable to a mul-
titude of solution-processing platforms. We 
exploit the colloidal stability of these ~10-
nm nanocrystals to apply post-synthetic 
modifications to reversibly introduce and 
remove excess charge carriers. For example, 
we can introduce extra charge carriers by 
photochemical reduction using UV light 
to create local Ti3+ defects in the lattice 
that are stable indefinitely under anaerobic 
conditions. Using EPR spectroscopy and 
power saturation rollover studies, we ob-
serve drastic changes in the spin-relaxation 
times of all substitutional Cr3+ (d3, S = 
3/2) dopants before and after the creation 
of fast-relaxing Ti3+ (d1, S = 1/2) defects 
in the lattice. These effects exist to at least 
room temperature. We propose that this 
change in spin relaxation is caused by the 

near-resonant cross-relaxation phenomenon 
between Ti3+ and Cr3+ with similar g-values 
[6]. While investigating the generality of this 
cross-relaxation phenomenon, we discovered 
that other dopants such as Fe3+ (d5, S = 5/2) 
behave differently in the presence of Ti3+ 
defects and instead appear to get reduced to 
the EPR-silent Fe2+ dopants. These results 
provide a new design strategy and simple 
method using post-synthetic perturbations 
to rapidly manipulate the spin properties and 
the valence states of localized paramagnetic 
centers in a semiconductor nanocrystals.
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Editors: 
E. Thomas Strom, and Vera V. Mainz
Series: ACS Symposium Series, Vol. 1349
Publisher: American Chemical Society
Pages: 236
Language: English
Copyright Holder: © 2020 American 
Chemical Society
DOI: 10.1021/bk-2020-1349
Hardcover ISBN: 9780841237100

The	scientists	behind	MRIs	and	EPR	imaging
Magnetic resonance is at the heart of research 
and medical technologies used daily by mil-
lions of people. This work brings the reader 
into the lives of the most important names 
in nuclear magnetic resonance and electronic 
paramagnetic resonance. Written by some of 
the most important names in NMR and EPR, 
this thorough review of the early history of 
magnetic resonance will be valuable for many 
years to come. Chemists, physicists, and histo-
rians of science will find this work interesting.
Contents:
Preface
E. Thomas Strom and Vera V. Mainz
Nuclear Magnetic Resonance
Discovery of Nuclear Magnetic Resonance: 
Rabi, Purcell, and Bloch
Carmen J. Giunta and Vera V. Mainz
H. S. Gutowsky and the Use of Nuclear Mag-
netic Resonance in Chemistry
H. N. Cheng and Gregory S. Girolami
Wits and Smarts Make Scientific Pioneers
Pierre Laszlo
Donald E. Woessner: A Master of Nuclear 
Magnetic Resonance Relaxation Effects and 
His Insights into the History of MRI
Thomas Strom
The Stejskal Double-Bearing Rotor for Magic-
Angle Spinning Nuclear Magnetic Resonance
Jacob Schaefer

Electron Paramagnetic Resonance 
Yevgenii Konstantinovich Zavoiskii and the 
Battle for Electron Paramagnetic Resonance 
Spectroscopy
David E. Lewis
Samuel Isaac Weissman, Pioneer of Chemical 
Applications of Electron Paramagnetic Reso-
nance and the Way He Was
James R. Norris
George K. Fraenkel: Electron Spin Resonance 
Pioneer
Jack H. Freed
Harden M. McConnell: The Life of a Giant 
in Magnetic Resonance
Lawrence J. Berliner
R. Linn Belford: A Scientific Journey from 
Understanding EPR Spectra to Building High 
Field EPR Instrumentation
Alex I. Smirnov
Excitement about Relaxation: Relaxation and 
the History of Electron Paramagnetic Resonance
Sandra S. Eaton and Gareth R. Eaton
Editors’ Biographies

Published December 19, 2019 by CRC Press
Pages: 496 
B/W Illustrations: 318
Language: English
Hardcover ISBN: 9781482220896

Spin-label electron paramagnetic resonance (EPR) 
spectroscopy is a versatile molecular probe method 
that finds wide application in molecular biophys-
ics and structural biology. This book provides the 
first comprehensive summary of basic principles, 
spectroscopic properties, and use for studying 
biological membranes, protein folding, supramo-

lecular structure, lipid-protein interactions, and 
dynamics. The contents begin with discussion of 
fundamental theory and practice, including static 
spectral parameters and conventional continuous-
wave (CW) spectroscopy. The development then 
progresses, via nonlinear CW-EPR for slower 
motions, to the more demanding time-resolved 
pulse EPR, and includes an in-depth treatment 
of spin relaxation and spectral line shapes. Once 
the spectroscopic fundamentals are established, 
the final chapters acquire a more applied charac-
ter. Extensive appendices at the end of the book 
provide detailed summaries of key concepts in 
magnetic resonance and chemical physics for the 
student reader and experienced practitioner alike.
Key	Features:
– Indispensable reference source for the under-

standing and interpretation of spin-label spec-
troscopic data in its different aspects. Tables of 
fundamental spectral parameters are included 
throughout.

– Forms the basis for an EPR graduate course, ex-
tending up to a thorough coverage of advanced 
topics in Specialist Appendices. Includes all 
necessary theoretical background.

The primary audience is research workers in the 
fields of molecular biophysics, structural biology, 
biophysical chemistry, physical biochemistry and 
molecular biomedicine. Also, physical chemists, 
polymer physicists, and liquid-crystal researchers 
will benefit from this book, although illustrative 
examples used are often taken from the biomo-
lecular field. Readers will be postgraduate re-
searchers and above, but include those from other 
disciplines who seek to understand the primary 
spin-label EPR literature.
Contents:
Chapter 1. Introduction
Chapter 2. The Nitroxide EPR Spectrum
Chapter 3. Hyperfine Interactions and 
G-Vaules
Chapter 4. Polarity Dependance
Chapter 5. Spin Relaxation Theory
Chapter 6. EPR Line-Shaped Theory
Chapter 7. Dynamics and Rotational Diffusion
Chapter 8. Dynamics and Orientational 
Ordering (Liquid Crystals and Membranes)
Chapter 9. Spin-Spin Interactions
Chapter 10. Spin-Latice Relaxation
Chapter 11. Nonlinear and Saturation-Transfr 
EPR
Chapter 12. Saturation-Recovery EPR and 
ELDOR
Chapter 13 Spin-Echo EPR
Chapter 14. ESEEM and ENDOR: Hyperfine 
Spectroscopy
Chapter 15. Distance Measurements
Chapter 16. Site-Directed Spin Labelling 
(SDSL)

Pioneers of Magnetic Resonance

Spin-Label Electron Paramagnetic 
Resonance Spectroscopy

derek marsh
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ESR5000 Benchtop ESR / EPR Spectrometer

Operating frequency       X-Band

Sensitivity           5x1010 spins/mT (5x109
 spins/G)

Microwave power        1 μW – 100 mW

Concentration sensitivity      50 pM

Field homogeneity        ± 5 μT (50 mG) within sample region

Field stability          1.0 μT/h (10 mG/h)

Sweep resolution (field and time)Sweep resolution (field and time)  ≥ 125,000 points

Magnetic field range       0 to 650 mT (0 to 6500 G)

Modulation frequency       10 kHz and 100 kHz
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• Environmental Toxicology
• Bioinorganic Chemistry and more

Scan this QR code for 
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eQuiPment
POsitiOns

Silicon Quantum Technology EPR 
Technician Position
The Silicon Quantum Technology group 
(http://www.sfu.ca/physics/siliconquantum), 
based at Simon Fraser University’s campus in 
Burnaby, Canada, has an immediate opening 
for an EPR Technician. This is a full-time, 
grant-funded position for an initial contract 
period of one year, renewable for an additional 
three years, at a starting salary rate of $69K 
CAD p.a. plus benefits.

The primary responsibilities of the suc-
cessful candidate will be to design, purchase 

Walker Scientific Electromagnet
I have a Walker Scientific HF-12H Electro-
magnet available for donation. The magnet 
has 12" diameter flat pole faces and a 4.5 inch 
gap. It has a standard H-frame style yoke that 
rests on a cradle that positions the yoke at a 
45 degree angle typical for EPR. The magnet 
is 30 years old and was always used with a 
closed, deionized water cooling system.

Contact: John McCracken 
mccracke@msu.edu, 
517 151-1159

PhD position: DNP/MAS NMR using 
photo-excited triplet states
The research group of Dr. Guinevere Mathies 
in the Department of Chemistry at the Uni-
versity of Konstanz is looking for an enthu-
siastic PhD student to join our international 
team. He or she will investigate if and how 
the high polarization generated in the photo-
excited triplet states of organic molecules can 
be used for Dynamic Nuclear Polarization 
(DNP). This project is part of a larger effort 
in our group to develop new forms of DNP 
to enhance the sensitivity of high-resolution 
magic-angle spinning (MAS) NMR.

The candidate we look for has a MSc degree 
in Physics, Chemistry or a related field and re-
search experience in EPR spectroscopy is very 
welcome. He or she is highly motivated, driven 
by curiosity, and can work independently as 
well as in a team.

The PhD position is planned for 3 years 
with the possibility of extension and a salary 
according to the German TVL E13 67% scale. 
It is available immediately and applications 
will be considered until the position is filled. 
To apply, send a cover letter and a CV to Dr. 
Guinevere Mathies at guinevere.mathies@
uni-konstanz.de.

For more information, visit our website: 
https://www.chemie.uni-konstanz.de/mathies

Bruker EPR Opening
The EPR Division of Bruker BioSpin has two 
openings for the Billerica, MA, USA office. 
Application Scientist
– Ph.D. in the following areas is a prerequisite 
for this position: Chemistry, Biochemistry, 
Physics, Molecular Biology.
– Postdoctoral experience is desirable. 
– U.S. Citizenship or U.S. Permanent Resi-
dent status required.
The official posting is at:
https://englishcareers-bruker.icims.com/
jobs/7800/epr-application-scientist--
-bruker-biospin-epr-team/job?hub= 
12&mobile=false&width=940&height= 
500&bga=true&needsRedirect= 
false&jan1offset=-300&jun1offset=-240
Field Service Engineer
– Minimum 3 years Life Sciences Field Ser-
vice work experience diagnosing and repair-

VI	 International	 School	 for	 Young	 Scientists:	
Magnetic	Resonance	and	Magnetic	Phenomena	
in	Chemical	and	Biological	Physics
September 5–10, 2020, Roshchino, Russia

http://roshchino2020.tomo.nsc.ru

The School is organized by the Interna-
tional Tomography Center, Institute of 

Chemical Kinetics & Combustion, and No-
vosibirsk State University under the auspices 
of the Groupement AMPERE, subdivision 
“Hyperpolarization in Magnetic Resonance”. 
This year the School temporarily goes online.

The key purpose of the School is to pres-
ent interconnected topics in NMR and EPR 
spectroscopy in a form that underlines their 
fundamental similarity. The two spectroscopies 
currently merge with each other producing new 
promising approaches, of which various types 
of hyperpolarization and paramagnetic NMR 
are probably the most known and broadly ap-
plied examples. The School will focus on the 
basic mechanisms responsible for the polar-
ization transfer from electrons to nuclei both 
from NMR and EPR side, the similarities and 
differences in electron and nuclear relaxation 
and dipolar interactions.

The School will include online lectures and 
tutorials on pulsed EPR, pulsed NMR, spin 
hyperpolarization and spin chemistry, includ-
ing chemically induced spin polarization, 
complemented with virtual poster sessions. 
The team of lecturers includes 15 actively 
working experts in the field, and the team of 
students, limited to 50 participants, is nearly 
full well before the registration deadline with 
attendees from all over the world.

components and test equipment for, assemble, 
build, code, and maintain a combination 
EPR/ENDOR spectrometer to be used by 
the Silicon Quantum Technology group to 
perform their research. This spectrometer 
will be used to apply advanced CW and 
pulse sequences to samples often held at 
cryogenic temperatures and in concert with 
external equipment such as pulsed and/or 
CW optical and electrical signals. The data 
resulting from these experiments may be in 
the form of traditional EPR measurements 
or other signals such as electrical or optical 
measurements. Home-built or customized 
open-source software will be constructed to 
coordinate the delivery of these sequences and 
capture the resulting data, and this software 
will have an intuitive user interface, with live 
and saved data display options, and it will 
organize data for later retrieval.

The ideal candidate will have a Bachelor’s 
degree in Physics or Engineering with cours-
es or formal training in microwave (MW), 
radio-frequency (RF) and DC electronics/
electrical technology, computing systems 
and programming, mechanical systems, and 
the use of machine tools and related equip-
ment and a minimum of 4 years related 
work experience. Full details are available at: 
https://www.sfu.ca/physics/research/groups/
silicon-quantum-technology/research-EPR-
technician-job.html.

All qualified candidates are encouraged 
to apply; however, Canadian citizens and 
permanent residents will be given priority.

Contact: Dr. Stephanie Simmons, 
s.simmons@sfu.ca, 778-782-3673

ing complex mechanical, electromechanical 
and/or electronic equipment required with 
demonstrated mathematical abilities.
– Bachelor Degree desirable in Electrical Engi-
neering, Electronics, Chemistry related fields.
– U.S. Citizenship or U.S. Permanent Resi-
dent status required.
The official posting is at:
https://englishcareers-bruker.icims.com/
jobs/7795/field-service-engineer---bruker-
biospin-epr/job?hub=12
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EPR
Innovation with Integrity

Weighing in at only 10kg, this small  
portable research grade instrument is the 
economical choice enabling classroom  
demonstrations of both simple topics such 
as free radicals in everyday life to far less 
intuitive subjects like electron density, 
spin-orbit coupling or spin-spin exchange.

ESR crosses many disciplines, such as 
food science, biology, chemistry, physics, 
medical science and material science

microESR for Education 
The ideal scientific teaching tool for  
undergraduate chemistry labs.

� Reaction kinetics, free radical chemistry,  
     catalysts, DNP 
� Beer analysis 
� Improving flavor stability with ESR 
� Free radicals in polymers and polymerization,  
     petrochemistry 
� Thermo oxidative breakdown plus real time analysis            
     of additives and antioxidants in lubricants and fuels 
� Materials science 
� Polymer degradation 

Discover more at: bruker.com/products/mr/epr/microesr.html



EPR
Innovation with Integrity

 
Enhanced Time Resolution with

Rapid Scan EPR

� Reaction monitoring with unprecedented time  
     resolution compared to CW EPR 
� Capture a complete EPR spectrum within 10 ms by     
     high speed averaging 
� Simultaneously detection of multiple species 
� Rapid scan EPR accessory compatible with 10“  
     magnets for both ELEXSYS and EMXplus platforms

 

Discover more at: bruker.com/products/mr/epr/rapid-scan.html

Fig, 1: RS-EPR accessory for ELEXSYS and EMXplus 10“ Systems

Light Triggered spin trapping experiment of a photoinduced reaction on nano particles of TiO2 

Total experimental time: 7 s. Time resolution: 10ms. Number of time slices: 670. 

(Left) Selected time slices. (Right) Distangling of the spin trapping aducts using SpinFit


