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Welcome to the PGI
A welcome message from the Director

Welcome to the second issue of ‘A Year in the PGI’. Since last year’s
edition, you will see that our postgraduate researchers have
continued to make an impact by carrying out PhD research in a
vibrant and stimulating environment, building their skills and
developing connections across broad and diverse networks. The PGI
have been tirelessly supported by our strategic university partners
Strathclyde and Surrey. It would not have been possible to progress
in the way we have without their backing, and the support of all our
university partners.
Over the past year we have seen our postgraduate researchers grow
in confidence, amply demonstrated at the conference in November. It
is also becoming increasingly apparent that the experience of working
at NPL allows our early career researchers to develop a broader
understanding of their science and engineering research.
Connections with industry enable them to describe how the advances
they make are relevant to the wider world. Some examples of how
this is happening can be seen in this document and it is inspiring to
see that these efforts will play a part in addressing the local and
global challenges we face in the 21st century.
I am, therefore, along with the whole PGI team, especially proud to be
able to play a part in the journey that our postgraduate researchers
are taking, by supporting them and helping them to communicate their
work, particularly as they move
forward in their careers both within
and beyond NPL. I hope you enjoy
looking through some of the highlights
of 2019 and that it inspires you to get
in touch and become a part of the
PGI’s exciting endeavour. We look
forward with energy and enthusiasm
to all that our researchers will achieve
in 2020.

Richard Burguete
PGI Director

Influence
Research that can change the future

Building a platform for
impact
NPL scientist Dr Robert
Shearman has been awarded
the 2019 Institute of Physics
(IOP) Early Career Award for
Nuclear Physics Research.
Robert's research started
during his time as a PGI
student working in a
collaboration between NPL and
the University of Surrey. His
work to design and build a
National Nuclear Array has
enabled NPL scientists to
carefully characterise
radioactive decay processes
linked to nuclear fuel waste
products and medical
applications.
Robert also led, with Dr
Giuseppe Lorusso, the data
analysis portion of the first
spectroscopic measurement of
short-lived silver isotopes
which are produced following
nuclear fission at the RIKEN
laboratory in Japan. This

aspect of his work has
applications both in
understanding how nuclear fuel
waste cools down and how the
elements heavier than iron were
created in astrophysical
explosions.
The resulting characteristic decay
spectra have been published in
the journal Physical Review C:
Nuclear Physics as a rapid
communication and includes NPL
scientists Alberto Boso, Paddy
Regan and Robert Shearman as
lead authors on this high-impact
fundamental nuclear structure
science paper.
Early Career Awards are given
annually by the IOP to the UK's
most promising early-career
researchers for their outstanding
contributions in the field of
nuclear physics. Following his
PhD, Robert was appointed as a
Higher Research Scientist in the
Nuclear Metrology group at NPL.

Robert Shearman
NPL, PGI Alumnus

Confidence
Building confidence in our researchers and
their science

Combating environmental challenges through
measurement science
Earth is the only planet in the solar system with an atmosphere that
can sustain life. We, who live on it, are subject to changes in weather
and climate. Therefore, it is important to understand our changing
environment allowing the possibility to avoid predictable
catastrophies.
Alice Drinkwater, a PhD student in atmosphere composition with the
University of Edinburgh and the National Physical Laboratory has
been using measurement science to increase confidence in her
findings.
Alice studies clumped isotopes of methane. Different greenhouse gas
sources, such as those from the oil and gas industry, emit different
amounts of the clumped isotopes. By studying the isotope
combinations in methane we can gain information about the relative
contribution of the different sources of atmospheric pollutants.
The aim of this study is to accurately quantify human influence on
climate change and the atmosphere. Through this research we can
identify with confidence the preventative measures we need to put in
place to minimise any resulting negative effects.

“With our world facing increasingly
complex environmental issues,
measurement science reduces the
numerous uncertainties by providing
a reliable representation of reality.”

Alice Drinkwater
University of Edinburgh & NPL

Advancement
Addressing global challenges and driving
innovation

Symmetry breaking of
light – A new discovery
Michael Woodley and
Leonardo del Bino study the
strange physics that occurs
when an incredible amount of
light is confined within a very
small volume of material – a
field known as nonlinear
optics. To do this, they
engineer small glass rings
called microresonators (which
can also be integrated into a
silicon chip) and then trap
laser light inside them by total
internal reflection.
It is very difficult for light to
escape from the ring and, as
we keep adding light, the
optical power inside these
structures can become the
equivalent of a football field
lighting system in less than a
human hair. It gets even more
interesting if two laser beams
are sent into the resonator in
opposite directions, because
the nonlinear interaction can

result in a spontaneous
symmetry breaking of the
powers of the two fields.
Essentially, light can propagate
in one direction but not in the
other, and we can control which
direction goes through.
When the optical power is just
enough to see the effect of
symmetry breaking, the
microresonator is extremely
sensitive to environmental
disturbances, such as rotations,
and the binding of particles. This
makes the system ideal for
advanced sensing applications
in areas such as pollution
monitoring and biological
detection.
“This research is not only
fascinating from the perspective
of fundamental physics, but can
also be implemented in
integrated circuits, so it has a
myriad of applications in alloptical devices.”

Michael Woodley and
Leonardo del Bino
Heriot-Watt University & NPL

Creativity
Thinking outside the box with science

When science
meets art
Two-dimensional materials
have intrigued scientists with
their flexibility, elasticity and
unique electronic properties.
Their capability to transform
electronics, optics, computing
and a host of other
technologies has been the
subject of many exploratory
studies.
This year, Héctor Corte-León
(Higher Research Scientist in
the Quantum Materials and
Sensors group and PGI
alumnus) had two images
selected as finalists at the
Microscience Microscopy
Congress (MMC), held in
Manchester. The images were
based on recent work done at
NPL to improve the ability to
measure the changes and the
quality of the materials, as well
as to distinguish between the
different numbers of layers.
This international scientific
image competition has entries
in optical, electron and
scanning probe microscopy
(SPM).

The two powerful images
represent the impact of
measurement science in creating
something visual yet analytical.
The 'Neon Zebra' (above) is a
scanning Kelvin-probe force
microscopy image of graphene
nanoribbons. The other image,
'Quantum', is a scattering
scanning near field optical
microscopy image, which was
awarded second prize in the
category of SPM.
Both samples are part of a
project trying to improve the
calibration of scanning Kelvinprobe force microscopy.
By improving the calibration,
scientists will be able to cross
correlate different measurements
more easily, and thus compare
results taken at different times, in
different places and with different
samples and/or machines,
without needing to repeat
measurements to be able to
compare them.

Héctor Corte-León
NPL, PGI Alumnus

Connections
Reaching new audiences and growing
our network

PhD beyond research - building your community
There is plenty of evidence that suggests there is a mental health
crisis in graduate education, reporting that it is rife with feelings of
depression, anxiety and isolation. This is so common during a PhD
programme that it is often referred to as the “PhD blues”.
Completing a PhD is far from easy. The challenges of running a
project, making discoveries and convincing others of the value of your
research is challenging enough, without the other pressures of what’s
next and who is going to help you get there. You cannot afford to let
these pressures hold you back however; it is essential to build a
network of support and connections to help you survive.
Lewis Hill works both at the University of Strathclyde and with the
PGI, which gives him plenty of opportunities to extend his network,
skill set and access to support. By becoming a PGI ambassador for
welfare, Lewis has access to funding for training and attending events
such as ‘Standing for Science’.
At his host university Lewis has
further opportunities to nurture his
network. Within the Department of
Physics Lewis sits on the Equality
and Diversity committee and has
recently become Chair of the
university’s Doctorial Researchers
Group.
“The PGI and the University of
Strathclyde have allowed me to
develop my skills and build a
stronger CV and has also given me
the chance to help others and
make a lasting impact on the future
delivery of the PhD programme.”

Lewis Hill
University of Strathclyde & NPL

“...the PGI is an
extraordinary
acheivement...”
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Prof Graeme Reid
Chair of Science & Research Policy at UCL
and keynote speaker at the fourth PGI conference
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Chris Skidmore, Science
Minister, tweeted about
his inspiring visit to NPL
and the fantastic doctoral
students he met.
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MALDI-MSI of pork liver
Melina Kyriazi

“What an amazing
conference!... The student
talks were great... I came
away feeling inspired and
motivated”

Winner of the
“Science in
Pixels” photo
competition 2019

A conference delegate
reflecting on their experience of the
fourth annual PGI conference
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2 days
140 delegates
10 industry sponsors
12 student talks
26 posters
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