
President’s Message
It is with great pleasure that I write my first letter as President of the Electrostatics Society of America. 
This past July, Shesha Jayaram (University of Waterloo) handed me the reins after serving as President since 
2015. I have had the pleasure of serving on the Executive Council with Shesha during her entire tenure as 
President, and she has been a great leader and steward for the Society. Please join me in thanking her for 
her outstanding service. But she’s not going far!

As was approved at our last Annual Meeting in Rochester, NY, Shesha will remain on the Executive Coun-
cil along with Poupak Mehrani (University of Ottawa) and joined by Mike Arnold (Callaghan Innovation). 
Maciej Noras (University of North Carolina, Charlotte) is continuing as Vice President and Awards Chair, 
where he has done an outstanding job since 2015.  Perhaps the best part about my new role is the oppor-
tunity to work with and learn from this outstanding leadership team, and I’m excited to work with them to 
continue to ensure that The Friendly Society thrives over the next two years. 

But that’s not all, there have been more changes among the ESA Officers.  For what seems like an eternity, 
Steve Cooper (Mystic Tan, Inc.) has served as both Treasurer and Secretary.  I am delighted to announce 
that Monayem Mazumder (Saginaw Valley State University) has agreed to help Steve out by serving as 
Secretary. Along with Mark Zaretsky (Eastman Kodak) as Newsletter Editor and Keith Forward (Cal Poly 
Pomona) as Webmaster, we have a great group of ESA Officers as well.  

This leads me to our last change, which is that Rajeswari ‘Raji’ Sundararajan (Purdue University) is moving 
on from the Executive Council.  Raji has been a stalwart of the ESA for the entire time I’ve been a mem-
ber, serving as President from 2008-2011 and then as a member of the Executive Council from 2011-2019.  
After a decade of service and commitment, Raji deserves a well-earned break. That doesn’t mean Raji is 
going anywhere - we will certainly still see her at our Annual Meetings, and I look forward to asking her for 
guidance and wisdom too!

Speaking of Annual Meetings, we just completed another successful one at the Rochester Riverside Hotel 
in Rochester, NY. Kelly Robinson (Electrostatic Answers), Bill Vosteen (Monroe Electronics), N. K. Kishore 
(Indian Institute of Technology, Kharagpur), and Mark Zaretsky (Eastman Kodak) all worked together to put 
it on, and I would like to thank them again for their efforts. Sadly, I was unable to attend because of a prior 
commitment overseas, but I’ve heard it was a great meeting once again!  

Looking forward, I hope to continue to grow the ESA, drawing new researchers and practitioners active in 
electrostatics into the fold and cultivating the supportive community that makes us The Friendly Society. 
The field continues to grow and diversify because, as Shesha said in her final President’s message, “Electro-
statics exists Everywhere”!

2020 brings a great opportunity for this growth as we prepare for our 50th anniversary at the Semi-
Centennial Joint Conference on Electrostatics, which will be held June 7-20, 2020 in Charlottetown on the 
beautiful Prince Edward Island in Canada. We are celebrating this remarkable occasion with our friends 
from the Institute of Electrostatics Japan, la Société Française d’Electrostatique, the Electrostatic Processes 
Committee of the IAS/IEEE, and the Electrostatic Committee of the Chinese Physical Society. Kaz Adamiak 

May/Dec 2019 • No. 251

ESA Newsletter
Electrostatics Society of America - The Friendly Society

ESA

(cont’d on p. 2)



2

ESA Officers
President:

David Go, Univ. of Notre Dame 
Vice President and Awards Chair:

Maciej Noras, Univ. of North Carolina
Executive Council:

Mike Arnold, Callaghan Innovation
Shesha Jayaram, Univ. of Waterloo
Poupak Mehrani, Univ. of Ottawa 

Calendar
2020 Semi-Centennial Joint Conf on Electro- a
statics, June 7-10, 2020, Charlottetown, Prince 
Edward Island, CA, General Chair: Kaz Adamiak, 
kadamiak@eng.uwo.ca,Tech. Program Char: Hak-
Joon Kim, diayolk@kimm.re.kr, Website: https//
www.electrostatics.org, (Abstract: Feb 28, 2020)
2020 Elec Insul Conf, (EIC), Jun 7-11, 2020, Knox- a
ville, TN, USA, Tech Program Chairs: Joe Williams 
III, joe.w@electrolock.com, Alan Sbravati, alan_sbra-
vati@cargill.com, Website: http://ieee-eic.org/
12th Conf. of the French Electrostatics So- a
ciety,  Aug. 26-28, 2020, Gif-sur-Yvetter, 
France, Email: sfe2020@geeps.centralesupelec.
fr, (Title & Abstract: March 31, 2020)

President’s Message (cont’d.)
(University of Western Ontario) and Hak-Joon Kim 
(Korea Institute of Machinery and Materials) are 
hard at work putting together what will be a seminal 
meeting in the history of the ESA.  The Call for Pa-
pers is live and abstract submission opens January 1, 
2020.  Please join us and enjoy celebrating the history 
and looking forward to the future of electrostatics! 
Learn more at:

http://www.electrostatics.org/annualmeeting.html

Cheers,

David Go, University of Notre Dame (dgo@nd.edu)

President, Electrostatics Society of America

Current Events
Magnetic graphene switches between in-
sulator and conductor
Sarah Collins, Univ. of Cambridge

Researchers have found that certain ultra-thin mag-
netic materials can switch from insulator to conduc-
tor under high pressure, a phenomenon that could 
be used in the development of next-generation 
electronics and memory storage devices.

The international team of researchers, led by the 
University of Cambridge, say that their results, 
reported in the journal Physical Review Letters, 
will aid in understanding the dynamic relationship 
between the electronic and structural properties 
of the material, sometimes referred to as magnetic 
graphene, and may represent a new way to produce 
two-dimensional materials.

Magnetic graphene, or iron trithiohypophosphate 
(FePS3), is from a family of materials known as van 
der Waals materials, and was first synthesised in the 
1960s. In the past decade however, researchers have 

started looking at FePS3 with fresh eyes. Similar to 
graphene, a two-dimensional form of carbon, FePS3 
can be exfoliated into ultra-thin layers. Unlike gra-
phene however, FePS3 is magnetic.

The expression for electrons’ intrinsic source of 
magnetism is known as spin. Spin makes electrons 
behave a bit like tiny bar magnets and point a certain 
way. Magnetism from the arrangement of electron 
spins is used in most memory devices, and is im-
portant for developing new technologies such as 
spintronics, which could transform the way in which 
computers process information.

Credit: University of Cambridge

http://ieee-eic.org/
http://www.electrostatics.org/annualmeeting.html
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ESA Awards - Call for Nominations
Dear Friends,

The ESA is accepting nominations for the following 
awards:

The ESA Distinguished Service Award recognizes 
outstanding service to the ESA over an extended period 
of time, with a demonstrated long-term commitment to 
the growth and continued well-being of the Society (re-
quirement: 10 years as ESA member).

The ESA Lifetime Achievement Award recog-
nizes outstanding contributions to the field of Electrostat-
ics, as shown by the pervasiveness of the contributions 
in understanding certain problems or important practical 
benefits resulting from the work (requirement: 10 years 
working in field of Electrostatics).

The ESA Honorary Life Member Award recog-
nizes exceptional contributions to both the ESA and to 
the field of Electrostatics, sustained over much of a career 
(requirements: 10 years as ESA member, 20 years working 
in field of Electrostatics).

The ESA Rising Star Award recognizes significant 
contributions at an early stage of a career to the field of 
Electrostatics, Requirements: age of 40 or younger, but 
cannot be a student).

The ESA Entrepreneur Award recognizes compa-
nies and/or individuals that implement electrostatics- re-
lated technologies and are recognized as having a mean-
ingful impact in the industry and/or academia.

The Teacher of the Year Award recognizes 
outstanding teachers who use Electrostatics to stimulate 
learning, inspire students, or otherwise encourage and en-
ergize the learning process in a formal educational setting 

in grades K-12 (requirement: 3 years teaching Electrostat-
ics).

The Student of the Year Award recognizes middle 
or high school students who demonstrate outstanding 
achievement in Electrostatics, as showcased in laboratory 
projects, papers or presentations.

The ESA is also accepting nominations for induction to 
the Electrostatic Hall of Fame. This honor recognizes and 
records for posterity those individuals who have made 
extraordinary contributions to the field of Electrostatics. 
Nominees do not need to be still living. The Hall of Fame 
has three categories: (1) advancement of the fundamental 
knowledge of Electrostatics; (2) promotion of interest in 
the field of Electrostatics; (3) innovations using Electro-
statics technology in industry. 

The list of the award recipients is available at http://elec-
trostatics.org/esaawardwinners.html. Nominations should 
be submitted electronically to the ESA Award Chair, Prof. 
Maciej Noras at mnoras@uncc.edu, by April 30, 2020. 
The nomination should be in the form of a letter from 
an ESA member that includes a description of how the 
accomplishments of the nominee satisfy the award re-
quirements (including citations of publications or patents 
when relevant), the contact information of the nominator 
and nominee, and the names and contact information of 
3 other ESA members who endorse the nomination. For 
the Teacher and Student awards, endorsements from two 
faculty members of the nominee’s institution should sub-
stitute for the ESA member endorsements.

Thank you in advance for all the submissions,

Sincerely,
Maciej Noras

Current Events (cont’d.)
Despite graphene’s extraordinary strength and 
conductivity, the fact that it is not magnetic limits 
its application in areas such as magnetic storage and 
spintronics, and so researchers have been searching 
for magnetic materials which could be incorporated 
with graphene-based devices.

For their study, the Cambridge researchers squashed 
layers of FePS3 together under high pressure (about 
10 Gigapascals), they found that it switched between 
an insulator and conductor, a phenomenon known 
as a Mott transition. The conductivity could also be 
tuned by changing the pressure.

These materials are characterised by weak mechani-

cal forces between the planes of their crystal struc-
ture. Under pressure, the planes are pressed to-
gether, gradually and controllable pushing the system 
from three to two dimensions, and from insulator to 
metal.

The researchers also found that even in two dimen-
sions, the material retained its magnetism. “Magne-
tism in two dimensions is almost against the laws of 
physics due to the destabilising effect of fluctuations, 
but in this material, it seems to be true,” said Dr. 
Sebastian Haines from Cambridge’s Department of 
Earth Sciences and Department of Physics, and the 
paper’s first author.

http://electrostatics.org/esaawardwinners.html
http://electrostatics.org/esaawardwinners.html
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Current Events (cont’d.)
The materials are inexpensive, non-toxic and easy 
to synthesise, and with further research, could be 
incorporated into graphene-based devices.

“We are continuing to study these materials in order 
to build a solid theoretical understanding of their 
properties,” said Haines. “This understanding will 
eventually underpin the engineering of devices, but 
we need good experimental clues in order to give 
the theory a good starting point. Our work points to 
an exciting direction for producing two-dimensional 
materials with tuneable and conjoined electrical, 
magnetic and electronic properties.”.

(from https://phys.org/news/2019-02-magnetic-graphene-
insulator-conductor.html)

Graphene crinkles can be used as ‘molecu-
lar zippers’
Kevin Stacey, Brown University

A decade ago, scientists noticed something very 
strange happening when buckyballs—soccer ball 
shaped carbon molecules—were dumped onto a 
certain type of multilayer graphene, a flat carbon 
nanomaterial. Rather than rolling around randomly 
like marbles on a hardwood floor, the buckyballs 
spontaneously assembled into single-file chains that 
stretched across the graphene surface.

Now, researchers from Brown University’s School 
of Engineering have explained how the phenomenon 
works, and that explanation could pave the way for 
a new type of controlled molecular self-assembly. In 
a paper published in Proceedings of the Royal Soci-
ety A, the Brown team shows that tiny, electrically 
charged crinkles in graphene sheets can interact with 
molecules on the surface, arranging those molecules 
in electric fields along the paths of the crinkles.

“What we show is that crinkles can be used to cre-
ate ‘molecular zippers’ that can hold molecules onto 
a graphene surface in linear arrays,” said Kyung-Suk 
Kim, director of the Center for Advanced Materi-
als Research in Brown’s Institute for Molecular and 
Nanoscale Innovation and the study’s senior author. 
“This linear arrangement is something that people in 
physics and chemistry really want because it makes 
molecules much easier to manipulate and study.”

The new paper is a follow-up to earlier research by 
Kim’s team. In that first paper, they described how 

gently squeezing sheets of layered graphene from 
the side causes it to deform in a peculiar way. Rather 
than forming gently sloping wrinkles like you might 
find in a rug that’s been scrunched against a wall, the 
compressed graphene forms pointy saw-tooth crin-
kles across the surface. They form, Kim’s research 
showed, because the arrangement of electrons in the 
graphene lattice causes the curvature of a wrinkle 
to localize along a sharp line. The crinkles are also 
electrically polarized, with crinkle peaks carrying a 
strong negative charge and valleys carrying a positive 
charge.

Kim and his team thought the electrical charges 
along the crinkles might explain the strange behavior 
of the buckyballs, partly because the type of multi-
layer graphene used in the original buckyball experi-
ments was HOPG, a type of graphene that naturally 
forms crinkles when it’s produced. But the team 
needed to show definitely that the charge created by 
the crinkles could interact with external molecules 
on the graphene’s surface. That’s what the research-
ers were able to do in this new paper.

Their analysis using density functional theory, a 
quantum mechanical model of how electrons are 
arranged in a material, predicted that positively 
charged crinkle valleys should create an electrical 
polarization in the otherwise electrically neutral 

Microscope view of tiny buckyballs lined up on a layered 
graphene surface. New research shows that that electri-
cally charged crinkles in the graphene surface are re-
sponsible for the strange phenomenon. Credit: Kim Lab / 
Brown University

https://phys.org/news/2019-02-magnetic-graphene-insulator-conductor.html
https://phys.org/news/2019-02-magnetic-graphene-insulator-conductor.html
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buckyballs. That polarization should cause bucky-
balls to line up, each in the same orientation relative 
to each other and spaced around two nanometers 
apart.

Those theoretical predictions match closely the 
results of the original buckyball experiments as well 
as repeat experiments newly reported by Kim and 
his team. The close agreement between theory and 
experiment helps confirm that graphene crinkles can 
indeed be used to direct molecular self-assembly, 
not only with buckyballs but potentially with other 
molecules as well.

Kim says that this molecular zippering capability 
could have many potential applications, particularly 
in studying biomolecules like DNA and RNA. For 
example, if DNA molecules can be stretched out lin-
early, it could be sequenced more quickly and easily. 
Kim and his team are currently working to see if this 
is possible.

“There’s a lot of potential here to take advantage 
of crinkling and the interesting electrical properties 
they produce,” Kim said.

(from https://phys.org/news/2019-01-graphene-crinkles-molec-
ular-zippers.html)

Fast, flexible ionic transistors for bioelec-
tronic devices
HFSP Cross-Disciplinary Fellow George Spyropoulos 
and colleagues

We designed and developed novel transistor archi-
tecture and material to build better bioelectronic 
devices. For the first time, we were able to make 
a transistor that can communicate using ions, the 
body’s charge carriers, at speeds fast enough to 
perform complex computations required for neuro-
physiology.

Key features required for safe, efficient, and pro-
longed use of transistors in biological environments 
include: i) they should be made out of materials that 
are biocompatible and stable; ii) they should be soft 
and flexible to not cause tissue damage and discom-
fort; iii) they should allow high speed and amplifica-
tion to detect potentially low-amplitude ionic signals 
of the body; iv) they should be able to be addressed 
independently and made in high resolution.

We developed a transistor that can incorporate all 

of these features together.

In this work, we designed our transistor chan-
nel based on conducting polymers to enable ionic 
modulation and to make the device fast we modified 
the material to have its own mobile ions. This way 
the distance ions are required to travel is shortened 
to within the polymer structure. This improved the 
speed of the transistor by an order of magnitude 
compared to other ionic devices with the same size. 
Importantly, we only used completely biocompatible 
material to create this device. Our secret ingredient 
is sugar! Sugar molecules help the transistor channel 
to stay hydrated and make the travelling of the ions 
easier and faster. 

Our results

- We created a transistor that is made out of fully 
biocompatible materials.

-  It can interact with both ions and electrons, mak-
ing communication with neural signals of the body 
more efficient.

- We can use these transistors in combination to 
perform computations – like logic gates.

- We used our transistor to record human brain 
waves (EEG) from the surface of the scalp. The 
transistor was easy to apply to the scalp and did 
not cause any irritation. It was much smaller than 

Current Events (cont’d.)

Figure: IGT-based NAND and NOR gates conform to 
the surface of orchid petals (left). Scale bar, 1cm. Op-
tical micrographs of NOR (upper right) and NAND 
(lower right) logic gates. Input (I1, I2) and output (O) 
configuration is indicated. Scale bar, 100 µm.

https://phys.org/news/2019-01-graphene-crinkles-molecular-zippers.html
https://phys.org/news/2019-01-graphene-crinkles-molecular-zippers.html
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Current Events (cont’d.)

A.D. Moore and the early days of the Electrostatics Society of America (ESA)
G.S. Peter Castle, Charter Member

In continuing the story of the early days of the ESA as told by AD, in this issue we address the origin of the well- 
known motto, “The Friendly Society”. In establishing this brand new organization in 1970, AD was adamant that it 
should be unique in offering members something different from more well established technical societies. He felt 
that many such organizations had become too large and impersonal. Although he was anxious to grow ESA, he did 
not want it to become so large that it lost its character. And what was it that defined this character? He thought 
long and hard about this and initiated discussions throughout the first two years of our existence. Attached below 
are two more of the early Newsletters. In Number 2 he sent out a “trial balloon” suggesting “Electrostatics-The 
Beneficial Science”. 

Through feedback and discussion this led in Newsletter 10, Sept 2, 1972 to the first formal reference to “The 
Friendly Society”, the one that has characterized ESA to this day. Also of note in this Newsletter is the short re-
port from Emery Miller. Dr. Miller, a pioneer in electrostatic painting with the Ransburg Corporation in Indianapolis, 
was almost as influential in setting up the ESA as AD. They became very close friends and worked on the project 
together. He served for many years in a number of important offices, including being our first Secretary-Treasurer 
and second President. He organized several of the annual conferences and never missed attending a meeting until he 
was no longer able. He died in 2002 at the age of 94. 

A.D. Moore Retrospective

any other EEG electrodes, making it possible to fit 
between human hairs, improving the application pro-
cess and the signals that can be recorded.

We made soft and conformable devices for record-
ing neural signals – this could significantly improve 
the ease and tolerability of EEG procedures for 
patients.

These devices could also be used to make implant-
able closed loop devices, such as those currently 
used to treat some forms of medically refractory 
epilepsy; devices could be smaller and easier to im-
plant, and also provide more information.

On the physical level, we are very excited that we 
could substantially improve ionic transistors by add-

ing simple ingredients. With 
such speed and amplification, 
combined with their ease of mi-
crofabrication, these transistors 
could be applicable to many dif-
ferent types of devices. We are 
excited also about the potential 
to use these devices to benefit 
patient care in the future.

(from https://www.hfsp.org/hfsp-
news-events/fast-flexible-ionic-transis-
tors-bioelectronic-devices)

https://www.hfsp.org/hfsp-news-events/fast-flexible-ionic-transistors-bioelectronic-devices
https://www.hfsp.org/hfsp-news-events/fast-flexible-ionic-transistors-bioelectronic-devices
https://www.hfsp.org/hfsp-news-events/fast-flexible-ionic-transistors-bioelectronic-devices
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A.D. Moore Retrospective (cont’d.)
This Newsletter hints at two other early issues, tax free status and the possibility of establishing a Journal for the 
Society, a story to be told in the next installment of this series.
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A.D. Moore Retrospective (cont’d.)
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