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Welcome from the Chair

Dear members,

Welcome to the latest of our
infrequent Thin Films and Sur-
faces Group (TFSG) newslet-
ters. The world of thin films and
surfaces has not stood still since
our last newsletter and we have
been active in supporting sev-
eral of the exciting conferences
and workshops in our field. Our
20th Interdisciplinary Surface
Science Conference (ISSC-20)
was held from 30th March — 2nd
April 2015 in Birmingham, with
127 attendees from more than
60 institutions, following on
from the equally successfully
ISSC-19 held in Nottingham in
2009. We also co-sponsored a
number events ranging from the
19th International Vacuum Con-
gress (with 2500+ delegates) to
the one day workshop “Theory
Meets Experiment: Organic
Molecules on Inorganic Sur-
faces”, which boasted a number
of highly distinguished interna-
tional speakers including Nobel
Prize winner John Polanyi. In
addition we teamed-up with the
Ion and Plasma Surface Interac-
tions Group to co-sponsor two
one-day meetings. We were also
one of the most active IOP
groups in the funding of student
bursaries, the benefits of which
are obvious from reading the
reports of some of the recipients
in this newsletter.

These are challenging times for
the scientists and engineers
working in the field of thin films
and surfaces. On the one hand
our work is more important than
ever as the societal drive to
make things small means that
thin films, surfaces and inter-

faces play an increasingly domi-
nant role in technological appli-
cations. On the other hand, the
term 'surface science' seems to
have gone out of fashion in
some circles, with the Engineer-
ing and Physical Sciences Re-
search Council (EPSRC) listing
it as an area where they are de-
prioritising funding. As active
members of the thin films and
surfaces field we must continu-
ously remind the broader scien-
tific community that the proper-
ties of thin films, surfaces and
interfaces play a vital role in
technologies as diverse as inte-
grated circuits, fuel cells, cataly-
sis, self cleaning windows, night
vision glasses, and molecular
self-assembly.

I would like to take this oppor-
tunity to remind you of some of
the opportunities provided by
the group, of which you can find
more details within these pages.
The annual Surface Science
Lecture Series provides the
possibility for you to host a
funded overseas speaker to give
a seminar at your institution of a
topic of interest to the surface
science community. The
Wooduff Prize is a chance to
recognise an exceptional PhD
thesis in the general field of
surface science and student
bursaries are available for con-
ference attendance.

Best Regards,

Neil Curson (Chair of the
TFSG)

London Centre for Nanotech-
nology

UCL

Institute of Physics

Thin Films and Surfaces Group

(n.curson@ucl.ac.uk)
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Reports on TSFG Sponsored Meetings

Surface Science with Synchro-
tron Radiation

The Solid Surfaces Group of the
Royal Society of Chemistry
hosted a half day symposium
entitled ‘Surface Science with
Synchrotron Radiation’ at Bur-
lington House in London on 22
January 2014. Prof. Geoff
Thornton, introduced the meet-
ing with a tribute to his friend
and colleague, Dr Paul Wincott,
to whose memory the sympo-

ICSOS11: 11th International
Conference on_the Structure
of Surfaces

The 11th International Confer-
ence on the Structure of Sur-
faces was held in the Arts Cen-
tre of the University of Warwick
from 21-25 July 2014. The con-
ference was the latest in a series
that has been held every three
years since the first meeting in
Berkeley, USA, in 1984, focus-
sing on structural studies (and
particularly quantitative struc-
ture determinations) of solid
surfaces and interfaces. This
was the first time it hase been
held in the UK. The 131 dele-
gates included 39 from the UK,
57 from Europe, 27 from the
Asia-Pacific region and 6 from
North America; a total of 24
countries were represented. The
format was of a single oral ses-
sion including 15 invited lec-
tures and 51 contributed lec-
tures, plus 50 posters presented
in two separate evening ses-
sions. In addition Professor
Klaus Heinz (University of Er-
langen), the winner of the 2014
ICSOS Prize, presented his
prize lecture on Surface crystal-

sium was dedicated.

Dr Jorg Zegenhagen (Diamond);
Prof. Georg Held (University of
Reading) and Prof. Chris Lucas
(University of Liverpool) pre-
sented invited talks describing
the use of state-of-the-art syn-
chrotron techniques for the char-
acterisation of surfaces at the
gas-solid and liquid-solid inter-
faces. In addition, six talks and
nine posters were presented by
PhD students and post-docs

lography by LEED - a demon-
stration of present capabilities
while the meeting also provided
an opportunity for the British
Vacuum Council to present its
annual medal and Prize to Pro-
fessor Geoff Thornton
(University College, London).

The meeting provided an oppor-
tunity to gain insight into the
current state of investigations
and experimental determina-
tions of surface structure and
their understanding through
theoretical and complementary
experimental methods. While
the traditional ‘'benchmark'
method of surface structure
determination using low energy
electron diffraction figured in
the meeting, not only through
Klaus Heinz's insightful review,
but also in contributed papers
that indicated a resurgence of
interest in this method, a range
of other methods were in evi-
dence including the use of scan-
ning probe methods to provide
not only qualitative imaging but
also quantitative understanding
of geometrical and electronic
structure. Presentations also
showed clearly the value of

covering a wide range of syn-
chrotron-based research activi-
ties.

Sponsorship was gratefully
received from SPECS, XMaS
and the Thin Films and Surfaces
Group of the Institute of Phys-
ics.

complementary methods applied
to single structural problems,
such as in the growth of gra-
phene films and ribbons on
metal substrates for which X-ray
scattering and low energy elec-
tron microscopy are providing
new insights. Surface structural
methods are also being applied
to increasingly challenging ma-
terials, such as complex oxides
and alloys, and topological insu-
lators.

The single-session single-site
format with suitably lubricated
evening poster sessions ensured
lively debate and a series of
excellent presentations led to a
highly fruitful scientific meet-
ing. The weather was also (very)
kind to us, dispelling some
myths previously held by dele-
gates regarding the English
climate, while an afternoon
excursion to Warwick Castle
added to the general well-being
of delegates.

Prof. Phil Woodruff
(Conference Chair)

( R
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Thin Film Oxide Coatings:
recent _developments and ap-

plications

This meeting was organised
jointly by the Vacuum, Thin
Films and Surfaces and Ion and
Plasma Surface Interactions
Groups of the Institute of Phys-
ics and held in the Lovell Semi-
nar Room in the Alan Turing
Building at Manchester Univer-
sity on 16" April 2014.

The one-day programme com-
prised 7 Invited talks and 7 con-
tributed papers and covered a
wide range of techniques for
forming oxide coatings, applica-
tions, optimisation of growth
parameters and modelling of the
growth process.

Interesting talks on the methods
for formation of coatings were
given by Gin Jose (Leeds) using
pulsed laser methods, Louise
Bailey (Oxford Instruments
Plasma Technology) by sputter-
ing, Kevin Cooke (Teer Coat-
ings Ltd.) by closed-field unbal-
ance magnetron sputter ion plat-
ing, by Nianhua Peng (Surrey
Ion Beam Centre) by implanta-
tion of oxygen ions into Si to
form a buried oxide layer, Vic-
tor Bellido-Gonzales who re-
ported on new system designs to
minimise use of sputter cathodes
and by John Hodgkinson
(Salford) who described the use
of atmospheric plasma systems
to form copper, copper-oxide
and copper/silica nanocomposite

Plasmas, Surfaces and Thin
Films

This one-day event has been
organised in June for a number
of years by the IPSI group. In
the past the talks were equally
split between academia and
industry but this year they were

films for use as anti-microbial
surfaces.

Martyn Pemble discussed the
need to replace silicon-based
devices by InGaAs and showed
recent results where atomic
layer deposition has been used
to form pin-hole free high-k
dielectric layers on this alterna-
tive material. Applications of
oxides and oxy-nitrides for ca-
talysis were discussed by Kevin
Cooke and Louis Bailey, the
former showing that higher
levels of oxide in the discharge
favour formation of anatase
TiO,, the latter presenting data
which showed that it was diffi-
cult to form silicon oxy-nitride
directly and the best route was
via oxidation of SisN4. Russell
Egdell described a novel solu-
tion-based dip-coating method
followed by an anneal which
produced (001) oriented anatase
and Sn-doped anatase films on
SrTiO;5 (001), the latter a prom-
ising photocatalytic material.
Geoff Thornton reported results
on the growth and characterisa-
tion of TiO, (110) and CeO,
(111) ultra-thin films on crystal-
line metal substrates which indi-
cated preferential nucleation on
step edges associated with de-
fects. Mark Jackman reported
on work using synchrotron ra-
diation of anatase (101) and
rutile (110) TiO; to study effects
of oxygen vacancies on the
surface and sub-surface regions
which showed the rutile to be

mostly academic talks.

In 2014 the main invited talks
were on plasma etching and
deposition by magnetron sput-
tering and pulsed laser deposi-
tion. In addition there were a
number of contributed talks and
posters including a prize for the

more resilient to vacancy forma-
tion.

The status of Transparent Con-
ducting Oxides (TCO)’s was
discussed by Jake Bowers who
showed that mixed In/O and Zn/
O and Al-doped ZnO can be
formed at relatively low tem-
perature. Robert Treharne de-
scribed a technique for assessing
optimum deposition conditions
for potential new TCO’s from a
single deposition run designed
so that different regions experi-
enced different deposition pa-
rameters. The latest drive is to
improve mobility, transparency
and mechanical flexibility of
these layers.

Roger Smith gave a useful lay-
man’s description of a so-called
“on-the-fly” Monte Carlo
method for modelling TiO, film
deposition. Results show that
the energy of the depositing
particles plays an important role
in the resulting film morphol-
ogy, with evaporation producing
a void-filled incomplete struc-
ture whereas sputtering pro-
duces crystalline growth. Mark
Lundie presented data on the
oxidation of graphene which
effectively opens its band gap to
make it optically active for
photonics applications

I take this opportunity of thank-
ing all speakers for their very
interesting presentations which
provoked a lively discussion.

Prof. John
(Conference Chair)

Colligon

best student poster which was
won by a PhD student from
Manchester Metropolitan Uni-
versity.
Prof. Roger Smith
(Conference Chair)
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Sth Vacuum Symposium UK

On 15th & 16th October 2014 at
the Ricoh Arena, Coventry, the
5th Vacuum Symposium UK
Conference hosted a variety of
technical meetings of general
and specialist interest that at-
tracted 171 delegates. The Con-
ference is established as an an-
nual event alongside Vacuum
Expo and provides a forum for
scientists, academics, techni-
cians and industrial users who
share ‘vacuum’ as a common
interest.

This year there were four tech-
nical meetings, three of which
were free to attend made possi-
ble by the support of twenty
sponsors from industry and
academia.

The Surface Modification and
Analysis meeting was jointly
organised by five IOP Groups.
Invited Speakers from National
Research Laboratories and Uni-
versities in the UK, Germany
and Austria presented latest
information on many aspects of
the meeting topic.

The Functional Thin Films
meeting provided a comprehen-
sive mix of presentations on the
production, characterisation and
commercial applications of
functional coatings. Speakers
travelled from as far as Ger-
many and Italy, giving talks on
advanced functional coatings
using HIPIMS and the ionized
jet deposition process as a new
class of thin film deposition
equipment.

The 12th UK Technological
Plasma Workshop joined Vac-
uum Symposium this year. The

Technological Plasma Work-
shop (TPW) is principally a UK-
based international forum in
science and technology of plas-
mas and gas discharges. A di-
series of presentations
were given in fields ranging
from impedance matching for
capacitive and inductively cou-
pled plasmas for materials proc-
essing, through the use of cold
plasmas for biomedical steriliza-
tion and food treatment and
environmental applications such
as the use of plasmas in catalytic
conversion of carbon dioxide
and the removal of formalde-
hyde. Space applications were
covered with a presentation on
scaled experiments and simula-
tions of the magnetosphere.

Verse

The Contamination Control,
Cleaning and Surface Prepa-
ration for Vacuum Applica-
tions proved very popular with
delegates, enlightening us that
this topic is often more impor-
tant than the selection of the
vacuum equipment itself! The
meeting covered the legislation
related to cleaning fluids, the
control of particulates during
assembly, and measurement of
the results using an RGA. The
procedures and improvements in
contamination control in the
semiconductor industry, through
to particle accelerators, was
most informative. In addition,
there was a real case study of
how best practice employed by
Nikon led to significant product
improvement.

Training. Demand for basic and
advanced training in vacuum
science and technology within
the UK continues to be high.

The small course fee did not
deter attendance, in fact it en-
couraged people to turn-up and
gain knowledge from the experi-
enced Trainers, Austin Cham-
bers & Ron Reid. The majority
of attendees were vacuum users
from UK industry where appli-
cations of vacuum continue to
increase. The training course on
‘Clean Vacuum & UHV’ now in
its second year proved very
popular and has helped many to
grasp a better understanding of
this increasingly important area.
Training was sponsored by the
British Vacuum Council.

Poster Sessions were held in the
exhibition hall (Vacuum Expo)
over both days of the event and
included posters covering many
of the topics featured in the
technical meetings.

Poster Prize winners were Dr
Holly Hedgeland, London Cen-
tre for Nanotechnology, UCL
and Nessa Fereshteh Saniee,
Department of Physics, Univer-
sity of Warwick .

Plans are underway to develop
an interesting programme for the
6th Vacuum Symposium UK,
14/15 October 2015. Those
wanting to participate or arrange
a technical programme are in-
vited to express their interest
through the Vacuum Sympo-
sium website at www.vacuum-

uk.org.
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Poster Prize winners Dr Holly
Hedgeland, London Centre for
Nanotechnology, UCL (above)
and Nessa Fereshteh Saniee,
Department of Physics, Uni-
versity of Warwick (below).
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TSFG Student Bursaries

“Research Student
Conference Fund
(RSCF) bursaries

are available to

PhD students who

are a member of the

Institute and of an

appropriate Institute

group.”’

“a fantastic
opportunity to meet
people from a very
wide range of other

universities,

companies and
research
institutions”

The Institute of Physics (IoP)
provides financial support to
research students to attend in-
ternational meetings and major
national meetings.

The Institute of Physics handles
the application process but it is
the relevant IoP group that
makes the decision on whether
to award the bursary and its
value.

Research Student Conference
Fund (RSCF) bursaries are

available to PhD students who
are a member of the Institute
and of an appropriate Institute

group.

Students may apply for up to
£250 during the course of their
PhD and may apply more than
once, for example they may
request the full amount or de-
cide to request a smaller amount
and then apply for funding again
for another conference at a later
stage.

Page 5

Note that grants will normally
cover only part of the expenses
incurred in attending a confer-
ence and are intended to supple-
ment grants from other sources.

For details and application form
please look at the information
for students on the iop.org web-
site.

All recipients are asked to pro-
duce a report on return from
their conference before receiv-
ing payment.

Reports from TSFG Bursary Funded Students

Patrick Isherwood

MRS Spring Conference 2013,
1st - 5th April 2013, San Fran-
cisco, USA

The MRS Spring Conference
was both fascinating and highly
enjoyable. For the most part [
attended the talks from my own
symposium (C: Thin Film Com-
pound Semiconductor Photovol-
taics), but one of the things I
enjoyed most was the opportu-
nity to discover research into
materials and technologies that I
had limited knowledge of. Sev-
eral talks from other symposia
and various posters from the
evening poster sessions pro-
vided valuable insights and
potential areas for investigation
that I would not otherwise have
thought of. It was also a fantas-

Fahima Indeir

International Conference on
Metallurgical Coatings and
Thin Films, 29th April - 3rd
May 2013, San Diego, USA

This 2013 ICMCTF Conference
was the 40th in a series dating
back to 1974; it has long been
held in high regard as the main
annual research meeting world-
wide for vacuum surface treat-
ment techniques. The confer-
ence attracted over 700 atten-
dees from all over the world,
promoting a exchange of the
latest information among scien-
tists, technologists and manufac-
turers involved in metallurgical
coatings and thin films.

tic opportunity to meet people
from a very wide range of other
universities, companies and
research institutions and to dis-
cuss both my own work and that
of others.

The main body of the work
presented in the thin film sym-
posium revolved around cad-
mium telluride, copper indium
gallium diselenide and copper
zinc tin sulphide. It was very
interesting to see how much thin
film photovoltaics research has
become focussed on these three
areas, and specifically on the
characterisation of the materials
rather than synthesis. The talks
presented some fascinating re-
sults and provided a lot of inter-
esting, informative and highly
entertaining discussion, both in
the sessions and in the more

The highlights of the conference
for me were the opportunities I
had to:

Attend PVD coatings and tech-
nologies sessions which gave
me new ideas concerning my
research.

Hear invited talks directly re-
lated to my area of research (e.g.
a review of evaluation of corro-
sion behaviour of PVD Al-based
coatings).

At the poster session, I had the
opportunity to discuss my work
with eminent Academic and
Industrial professionals in the
field, most of who found my
work to be of considerable sci-

informal atmosphere provided
by coffee and lunch breaks.

Perhaps one of the more unusual
events during the conference
was a speech given by Arun
Majumdar, Google’s Vice Presi-
dent of Energy, entitled “A New
Industrial Revolution for a Sus-
tainable Energy Future”. It was
interesting to hear Google’s take
on energy security and climate
change, particularly as Google
is a prolific user of energy, but
also an innovative company
with a strong interest in new and
evolving technologies.

I found this conference to be
both successful and very re-
warding, and 1 would thor-
oughly recommend the next
MRS Spring Conference to
anyone with an interest in cur-
rent materials research.

entific interest — and relevant to
current commercial issues in
Surface Engineering. During the
exhibition, I had discussions
with manufacturers and people
that can provide technical sup-
port for my current studies as
well as future research ventures.
Apart from the theoretical and
technical knowledge gained at
the conference, San Diego is a
warm and beautiful city and I
enjoyed every moment I stayed
in it. Finally, without any
doubts, I will say that the 40th
International Conference on
Metallurgical Coatings and Thin
Films was a huge success.

Mrs Fahima Indeir
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Andrew Naylor

223rd Meeting of The Electro-
chemical Society, 12th - 16th
May 2013, Toronto, Canada

This major international confer-
ence, organised by The Electro-
chemical Society (ECS) and
held in Downtown Toronto,
brought together participants
from all over the world to share
interests in electrochemistry and
solid state science. The program
spanned five days and included
44 topical symposia ranging
from “Nanoarchitectures for
Energy Storage” and “Green
Electrodeposition” through
“Porphyrin and Supramolecular
Assemblies” to  “Advanced
Semiconductor-on-Insulator

Technology and Related Phys-

e

1CS™.

Over 1500 technical presenta-
tions and more than 100 poster
presentations were made, the
latter spanning two evening
sessions. Proceedings kicked off
on Sunday with Short Courses
for registered delegates. The
evening offered a complimen-
tary Student Mixer for regis-
tered students to get to know
each other over some appetizers

Fatemeh Pakpour

The International Symposium
on Quantum Fluids and Solids
(QFS2013), 1st - 6th August
2013, Matsue, Japan

As a final year PhD student, I
found the conference very infor-
mative and helpful for my pro-
gress in the subject area. Meet-
ing famous faces in the field of
quantum turbulence, which is
my speciality, such as William
Vinen, Ladislav Skrbek, Vladi-
mir Eltsov, Carlo Barenghi, and
many others, was a great pleas-
ure. It was also a good chance to
listen to their enlightening talks
and valuable presentations in
this topic.

In all other topics in the field of
quantum fluids and solids there
were many brilliant speakers
with brand new research and
interesting results. I especially
enjoyed listening to a talk by

and drinks at the Real Sports
Bar & Grille whilst watching
the Toronto Maple Leafs beat
the Boston Bruins 2-1 in the
playoffs.

A huge team of ECS staff were
responsible for organising the
meeting and for ensuring its
smooth running throughout the
week: many thanks for their
efforts. While the technical
sessions ran from Monday until
Thursday, the official opening
of the meeting was made by
ECS President Fernando Garzon
on the Monday. “The ECS Lec-
ture”, presented by Dr. Michael
C. Mayberry of Intel Corpora-
tion, was a thoroughly interest-
ing lecture given on the frontier
of electronics research and the
strategies required to deliver the
next level of computing power.

The 2013 ECS Gordon E.
Moore Medal for Outstanding
Achievement in Solid State
Science and Technology Award
Lecture was presented by Prof.
Fan Ren of the University of
Florida on wide bandgap semi-
conductors for sensing applica-
tions. The opening reception
took place in the evening and
gave delegates the opportunity

John Beamish from University
of Alberta about elasticity, plas-
ticity and defects in helium
crystals.

An interesting new technique
(Magnetic Resonance Spectros-
copy Imaging) to study inhomo-
geneous textures in superfluid
*He was introduced by Yutaka
Sasaki from Kyoto University.
There was another interesting
presentation by Victor Tseplin
from Lancaster University about
the turbulent drag in superfluids.

I presented a poster on experi-
mental work undertaken in the
course of my PhD project. I had
very useful discussions with
people about my experiment.
Now I feel more confident about
my research and I think our
work was an achievement,
which grabbed the attention of
many scientists in this subject.

to discuss their thoughts on the
first day of proceedings and
which restaurants or bars they
had found since arriving in To-
ronto.

The Student Poster Session took
place on the Tuesday evening
alongside the Technical Exhibit.
Over 80 students took part in the
session and it was pleasing to
see such strong interest from the
more experienced conference
participants, only partly due to
the selection of complimentary
beers and snacks available. The
Student Poster Award Presenta-
tion took place on Wednesday
evening with 1st Place for Elec-
trochemistry being awarded to
Michal Osiak (University Col-
lege Cork) and 1st Place for
Solid State Chemistry being
awarded to me.

Congratulations to all of the
presenters for their hard work —
it really made the conference a
huge success. I look forward to
many more ECS meetings in the
future and to keeping in touch
with newly formed contacts. I
would like to acknowledge the
IOP Thin Films and Surfaces
Group for making my atten-
dance at this conference a real-

1ty.

One of the most important as-
pects of the conference for me
was the opportunity to talk to
several professors in my field of
research about my career. Some
of them had excellent advice for
me on how to find a job, and |
hope at least one of them will
offer me a job in the near future.
The conference was an excellent
medium for networking to me.

Along with the wonderful scien-
tific aspects of the conference,
everybody enjoyed the fantastic
Japanese food. 1 personally
enjoyed visiting the beautiful
landscape around Matsue and on
the shore of the Sea of Japan on
the excursion day. The banquet
in a garden of flowers was really
memorable. Finally, I deeply
appreciate kind hospitality of
the organizers of the conference,
for their hard work which made
the conference unforgettable for
all the participants.

Page 6

Andrew Naylor being presented

with the Student Poster Award by
ECS President Fernando Garzon.

“One of the most
important aspects of
the conference for me
was the opportunity to
talk to several
professors in my field
of research about my
career”




IOP | Institute of Physics

Thin Films and Surfaces Group

Woodruff Thesis Prize 2013: Winner

The 2013 Woodruff thesis prize
(awarded for a thesis submitted
in the 2013 calendar year) has
been awarded to Dr. Catherine
Doyle, Trinity College Dublin,
Centre for Research on Adap-
tive Nanostructures and Nan-
odevices (CRANN), for her
thesis “An Investigation of the
Structural and Electronic Prop-
erties of Covalently Bonded
Molecular Networks on Metal
Surfaces Formed Through De-
bromination Reactions”.

The thesis focused on covalently
bonded nano-networks formed

via the addition of thermally
debrominated molecular radi-
cals. The deposition, self-
assembly, network formation
and molecule-substrate interac-
tion of brominated molecules
with four-, three- and two-fold
symmetry on the Au(111),
Au(110), Ag(111) and Cu(111)
metal surfaces was studied.

The multi-technique nature of
surface science was highlighted
by the use of scanning tunnel-
ling microscopy (STM), x-ray
photoelectron
(XPS),

spectroscopy
low energy electron

diffraction (LEED), and syn-
chrotron radiation based photo-
electron spectroscopy (PES) and
near-edge x-ray absorption fine
structure (NEXAFS). Experi-
mental work was performed in
Dublin City University, Ireland
and synchrotron radiation facili-
ties in MAX-lab, Lund Univer-
sity, Sweden and ISA, Univer-
sity of Aarhus, Denmark.

Woodruff Thesis Prize 2014: Call for nominations

The Woodruff thesis prize is
awarded annually by the Thin
Films and Surfaces Group
(TFSG) of the Institute of Phys-
ics (IOP) for the best PhD the-
sis completed by a student
member of the TFSG in the
stated year. The prize is £200
and an associated certificate.
Nominations must be made
using an application form that
can be obtained from the TFSG

group website (http://
Www.iop.org/activity/groups/
subject/tfsg/prize/

page 50366.html) and submitted
to the Chair of the TFSG (Neil
Curson, email:
n.curson@ucl.ac.uk) at any time
before the closing date of 31st
October 2015. In addition to the
application form, an electronic
copy of the thesis should be sub-
mitted, with a small section iden-

tified that represents the high-
light of the thesis. The qualify-
ing period is the calendar year
2014 during which time the
thesis must have been success-
fully examined for a PhD and
the final version submitted
(theses originally submitted in
2013 are therefore eligible if
they were examined in 2014).

TFSG Lecture Series for the 2016 calendar year

The IOP Thin Films and Sur-
faces Group (TFSG) Lecture
Series enables universities in
the UK to bring a European or
International inspirational sur-
face scientist to give a lecture
at their institution, open to all
the surface science community
to attend free of charge. We are
looking to entice the ‘big
names’ in our field who

will attract a UK wide audience
to the seminar. The lectures
will be publicised to all mem-
bers of the Thin Films and
Surfaces Group of the IOP

and must be open to attendees
outside of the host institution

(subject to the capacity of the
available venue).

To facilitate this series, funds can
be requested from the Thins
Films & Surfaces Group to con-
tribute towards the travel costs of
the invited speaker. Up to three
separate lectures will be funded
each calendar year. The call for
funding for 2016 opens on 1st
January 2016 and funds will be
allocated on a first-come first-
served basis, provided they meet
the rigorous standards of the

call. For this round, funds of up
to £300 for a speaker from
Europe, or £500 for an Interna-

tional speaker may be applied
for. Application forms can be
requested from the Chair of the
TFSG (Neil Curson —
n.curson@ucl.ac.uk).

One applicant was awarded the
a Lecture Series award this year.
He is Professor John O’Connor
from University of Newcastle in
Australia and he will give his
seminar at Imperial College
London. Details of the forth-
coming talk will be sent to the
TFSG membership by email and
a report on the seminar will be
provided in the next Newsletter.

Page 7

Dr. Catherine Doyle, Winner of
the 2013 Woodruff thesis prize.

“The IOP Thin
Films and Surfaces
Group (TFSG)
Lecture Series
enables universities
in the UK to bring a
European or
International
inspirational surface
scientist to give a
lecture at their

. . . »
institution
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Research Profile: Physics of surface analysis meets

biological interfaces

Santanu Ray,

National Physical Laboratory

The fundamentals of physics at
biologically relevant surfaces
are important to healthcare in-
dustry, medical technology and
smart materials. At the Surface
and Nanoanalysis group, Na-
tional Physical Laboratory, we
are focused on the measurement
of physics and chemistry at
surfaces and interfaces from the
macroscale to the nanoscale.
Our group, Surface and Nano-
analysis (under Analytical Sci-
ence Division) is involved in
many aspects of surface charac-
terisations and applications.
There are three strategic areas in
Surface and Nanoanalysis
group, namely, Mass spectrome-
try imaging — led by Dr. lan
Gilmore, Quantitative surface
chemical analysis — led by Dr.
Alex Shard and Optical spectro-
scopic imaging — led by Dr.
Debdulal Roy. Currently, I am
in the area of Quantitative sur-
face chemical analysis. At NPL,
my present interest is on quanti-
tative measurements of bio-
molecules at flat and curved
surfaces for Diagnostic Devices.
In this short article, I would like
to highlight some fundamental
issues regarding characterisation
of biological interfaces and
some aspects of our work in this
amazing field.

Biomolecular adsorption is criti-
cal and indispensable to applica-
tions in solid phase immunoas-
says for medical diagnostic
tests, biosensors, biomaterials,
and immobilized enzymes in
bioreactors. Quantification of
the adsorbed biomolecules/
proteins is critical and could
vary up to 600% depending
upon techniques that are used to

analyse them. In one of our
recent work (Anal. Chem.
2011), we have quantified the
surface adsorbed protein using
XPS and have shown the re-
quirement of surface high reso-
lution imaging while analysing
these biologically relevant sys-
tems (see right panel, Figure 1).

On the other hand, in the field of
regenerative medicine, biomi-
metic extracellular matrices are
prerequisite for a variety of
applications for modern molecu-
lar medicine. Atomic force mi-
croscopy provides a detailed
insight into its structure and can
help providing fundamental
details on the branching and
formation of fibres. In collabo-
ration with Dr. Maxim Ryadnov
of the Biotechnology Group,
NPL, we have successfully syn-
thesized and characterised
biomimetic extracellular matri-
ces and shown the application in
relevant fields (Angew. Chem
2011 and JACS 2014) - Figure
2. High resolution imaging also
helped in finding a new state in
pore formation mechanism by
antimicrobial peptides (PNAS
2013).

In our strategic research area,
we are also involved in charac-
terisation on nanoparticles and
studying their interaction with
biomolecules, which is led by
Dr. Caterina Minelli. The inten-
tional and unintentional attach-
ment of molecules, e.g. proteins,
to nanoparticles’ surface is of
increasing interest in applica-
tions such as drug delivery,
diagnostics and catalysis. Un-
derstanding and refinement of
the performance of nanoparticle

products require accurate and
quantitative characterisation of
their interface. The interests of
our group focus on developing
measurement methods to enable
useful characterisation of
nanoparticles’ molecular inter-
faces. We adopt an original
approach where characterisation
of nanoparticles in their colloi-
dal form and in vacuum are
performed in parallel. The com-
plementarity of the approaches
reveals further insight into
nanoparticles’ molecular inter-
faces, e.g. molecular conforma-
tion and quantitation of bond
water. It also allows for valida-
tion of the methods, which is
important for their application to
a wide range of nanoparticle
types. For example, dynamic
light scattering and localised
surface plasmon resonance
analysis are not suitable for
dealing with aggregated sam-
ples, but X-ray photoelectron
spectroscopy (XPS) is, while
XPS measurements of organic
nanoparticles are challenging
and liquid based techniques may
be preferred.

Dr. Santanu Ray,

Surface and Nano-Analysis
National Physical Laboratory
Teddington, Middlesex,
TWI11 OLW

United Kingdom.

Email: santanu.ray@npl.co.uk

www.npl.co.uk/nanoanalysis
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Figure 1.

Top: AFM image of dewetted
immunoglobulin-g protein
after being exposed to UHV
conditions following adsorp-
tion on a flat surface;

Bottom: XPS narrow scan Cls
spectra of fibrinogen adsorbed
on fluorinated hydrophobic
surface. Analytical Chemistry,
2011, 83,8659-8666.

© Crown Copyright

Figure 2.

AFM image of peptide fibres
forming extracellular matrices
Angew. Chem. Int. Ed. 2011,
50, 1-35.

© Crown Copyright
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We are keen to highlight significant achievements and
profile research in Surface Science within the UK in
order to demonstrate the vibrancy of our field. If you
have a story or would like your research group profiled
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m.r.c.hunt@durham.ac.uk




