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Good measurement provides structure, removes chaos, reduces waste,
enables open and fair markets, supports precision when required, and saves
lives, money and time.
The National Physical Laboratory (NPL) is the UK’s National Measurement
Institute (NMI), charged with developing and disseminating the UK’s
measurement standards; ensuring that they are internationally accepted;
conducting multidisciplinary R&D; delivering impact through technical
services for the public and private sectors; and providing knowledge
transfer and advice between industry, government and academia.
Our mission is to provide the measurement capability that underpins the
UK’s prosperity and quality of life.
We will advance the UK scientific and technical foundation for standards
that enables equitable trade, supports innovation, and delivers both
economic and quality of life impact for the UK. Our mission stands apart
from, and complements, academic and industrial organisations. It provides
a substantial part of the UK’s innovation infrastructure, delivering science
and technology and addressing national needs. NPL is a world-leading NMI
and delivers this mission through its core National Measurement System
(NMS) work, competitively-won business, services and knowledge transfer.

Cover image: The NPL standard flame
The NPL standard flame provides a reproducible region of high temperature gas of known
temperature and composition. It is used for the calibration of optical thermometry techniques
commonly found in combustion research. The flame is initially calibrated using laser
Rayleigh scattering (as seen in the photo) and this provides traceability to the International
Temperature Scale of 1990 (ITS-90). The flame is currently under calibration at NPL and
will shortly be circulated to European partners to determine the accuracy of a number of
established and novel optical thermometry methods used in both academia and industry.

Britain’s innovators already have a great track record
of exporting both their expertise and technology.
For example, scientists from the National Physical
Laboratory recently completed a three-year project
to design, build and install an atomic
force microscope at NPL India. And an NPL
project to install an antenna extrapolation range
at China’s National Institute of Metrology was
officially opened earlier this year.

Rt Hon Sajid Javid MP
Secretary of State for Business, Innovation and Skills
Ministerial Keynote Speech for Innovate 2015

INTRODUCTION

Since joining the National Physical
Laboratory (NPL) on 1 September
2015, as Chief Executive Officer,
I have been constantly amazed by
the quality and breadth of the science
delivered, the application and impact
it has, and the commitment and
passion of the NPL staff.
I have been overwhelmed by
the high regard that NPL and
its work is held in, by its many
stakeholders, both within the
UK and internationally. I did not
realise so much world-leading
research was happening here,
and the impact it was
having on industry and
society – for example, we
are currently supporting
an application
using ultrasound
to screen for
breast cancer
more effectively.
This has been a year
of change for NPL; at
the beginning of 2015,

NPL returned to government ownership and
is now a public corporation owned by the
Department for Business, Innovation and
Skills (BIS). This was closely followed by the
announcement of our strategic partners, the
Universities of Strathclyde and Surrey, who
are helping to bring the Science Minister’s
aspirations for the business to life. In the
Spring we appointed Dr David Grant CBE
FREng as independent Chair of the NPL
Management Ltd Board, and also created a
new Science and Technology Council whose
membership contains a wealth of experience
and knowledge to ensure that NPL’s science
stays relevant and of the highest quality. NPL
also said a fond farewell to Dr Brian Bowsher,
NPL’s Managing Director for the last six years,
and the business was managed by Dr Martyn
Sené until my arrival.
NPL has overseen a number of significant
events in 2015 – we held the inauguration of
the Postgraduate Institute for Measurement
Science attended by over 100 students
working on PhDs associated with NPL; we
launched the Quantum Metrology Institute;
and also concluded our most recent customer
survey, proving the impact that NPL and
measurement has. It demonstrates that
measurement support was essential for the

We will look hard at where we can
increase our impact globally, as well
as nationally where we have a crucial
role in supporting productivity, skills,
exports and inward investment across
sectors as diverse as manufacturing,
health, energy and defence.
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development of new products, with 30% stating that
their innovations would have failed without it. The
survey also revealed that £2 billion worth of products
would be at risk without the support provided.
We are immensely proud of the international
relationships that we have fostered with National
Measurement Institutes across the globe,
collaborations that have included assisting the
National Institute of Metrology in China with
opening a new antenna range and organising an
international workshop on UTC traceability for the
global financial sector.
We also celebrated the 60th anniversary, a significant
number in the world of timekeeping, of Louis Essen
building the first caesium atomic clock at NPL in
1955. This led to an international redefinition of
the SI second in 1967 and our current atomic time
research is reaching an uncertainty equivalent to
one second in 300 million years.
NPL continues to champion the advancement of
metrology skills and is leading the BIS Trailblazer
programme, to upskill the current and future
workforce. I was delighted that, when I attended
my official NPL induction, I was alongside the most
recent cohort of NPL’s Advanced Apprenticeship
scheme, who all started at the same time as me.
So looking forward, as a research laboratory with
a strong international reputation in the physical
sciences, we will look hard at where we can increase
our impact globally, as well as nationally where
we have a crucial role in supporting productivity,
skills, exports and inward investment across sectors
as diverse as manufacturing, health, energy and
defence. Working with our strategic partners and
becoming increasingly externally connected, we
will be launching more regional laboratories in
the UK where we can bring metrology know-how
to emerging science and disruptive technologies,
and, crucially, deliver ever greater impact to local
businesses and society as a whole.
I hope that you enjoy reading this review of last
year’s achievements and if I have not managed to
meet you personally, I hope that I will do so in the
near future.
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Lithium batteries

An international team of researchers from NPL,
IBM, the University of Edinburgh and Auburn
University (USA) have shown that a new
device concept - a ‘squishy’ transistor - can
overcome the predicted power bottleneck
caused by CMOS (complementary metaloxide-semiconductor) technology reaching its
fundamental limits. They have demonstrated
the capabilities of the Piezoelectric Transistor
(PET) as a post-CMOS technology that could
overcome these issues and restore voltage
scaling. In the paper, published in Applied
Physics Letters, the team explains the physics
underlying the PET’s behaviour and use theory
and simulation to predict its performance
when optimised across a wide range of
application spaces, spanning several different
length scales: including radio frequency
switches (on the micron scale) and devices
such as smartphones and phased array radar.

Researchers at NPL, UCL, the European
Synchrotron Radiation Facility (ESRF) and
Imperial College London have shown for
the first time how heat-induced damage to
lithium-ion batteries evolves in real-time and
leads to failure.

Table-top quantum Hall

NPL has been working with a number of
institutions, including The University of
Manchester and the International Graphene
Centre, Beijing, to increase measurement
capability and standardisation to accelerate
the development of graphene-enabled
technology and improve the ability to produce
graphene in a reliable and repeatable way.

A team from NPL, Royal Holloway University
of London, Oxford Instruments, Chalmers
University of Technology (Sweden) and
Linköping University (Sweden) have shown it
is possible to perform quantum Hall resistance
measurements with parts-per-billion accuracy
using a simple cryogen-free system. Operating
the system requires little experimental
knowledge or laboratory infrastructure,
meaning it could greatly improve access to
primary quantum standards and increase the
accuracy of electrical measurements.

Image courtesy: Donal Finegan, NPL/UCL

SCIENCE

Squishy transistors

Graphene

Towards implementing
the new kelvin
NPL helped organise an ‘Implementing the
new kelvin’ workshop at the Kavli Royal
Society International Centre, where 50 leading
researchers in thermometry from around the
world gathered to discuss progress towards
implementing the new kelvin ahead of the
likely SI redefinition in 2018.

Graham Machin Doctor of Science
Professor Graham Machin, Fellow in
Temperature Measurement at NPL, has
been awarded the Doctor of Science (DSc)
degree for ‘improvements in temperature
measurement’, in recognition of his substantial
contribution to the field of thermometry.
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Water models
NPL, in collaboration with IBM and the
University of Edinburgh, has developed
a new class of materials model based on
quantum mechanical effects, to reveal the
molecular structure of water’s liquid surface.
The results provide new insight into the
hydrogen-bonding topology at the interface
and will further understanding of the complex
biochemical interactions underpinning many
biological processes.

New half-life measurements
of heavy elements

Image courtesy: iStock.com/turbopixel

NPL, as part of an international collaboration,
has furthered understanding of the creation
of heavy elements to measure the betadecay half-lives of 110 isotopes. The new and
updated values are important for determining
the abundance of heavy elements, and allow
for a more reliable discussion of the processes
by which they are made.

Direct SI traceability
for sound pressure
NPL scientists have developed an optical
method for remotely measuring sound
pressure inside a fully anechoic chamber
which is the first to provide direct traceability
to the SI base units.

Revealing the hidden meaning
in mass spectrometry images
The National Centre of Excellence in Mass
Spectrometry Imaging (NiCE-MSI) at NPL
worked with 20 laboratories across the globe
to examine one of the most significant
issues in Time-of-Flight Secondary Ion Mass
Spectrometry (ToF-SIMS): the matrix effect.
A new algorithm has been developed to
overcome this effect, allowing for better
analysis of images in the future.

An international team, including NPL, has shown
how a ‘squishy’ transistor can overcome the
predicted power bottleneck caused by CMOS
technology reaching its fundamental limits.
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08

APPLICATIONS

Ultrasound sensors
for improved
breast cancer screening
The first prototype ultrasound sensors for a
new improved breast screening technique
have been developed as part of an Innovate
UK funded collaboration between the NPL,
University Hospitals Bristol (UHB), North Bristol
NHS Trust (NBT), Precision Acoustics Ltd and
Designworks. The team is now looking for
commercial partners to translate the novel
development into a clinical device.

The prototype clinical system using ultrasound
computed tomography (UCT), may overcome
the problems of diagnosing breast disease
using conventional X-ray mammography and
ultrasound scans. The new ultrasound method
will be safer and lower cost than currentlyused screening techniques, and the results
should be easier for clinicians to interpret.

In 2015 NPL worked with a wide range of
companies, projects of note that were initiated
included: working with Statoil to carry out
measurements of emissions of volatile organic
compounds at a sites all south of the Arctic
Circle; using the same technology (lidar – the
optical equivalent of radar) NPL characterised
and quantified fugitive and stack emissions
from large refineries and petrol stations in
the California District. NPL also renewed the
contract to manage AIRTO (the Association
for Innovation, Research and Technology
Organisations), the foremost membership
body for organisations operating in the UK’s
innovation, research and technology sector,
until 2016.

		

The Centre for Carbon Measurement
at NPL has contributed to a new study,
which ‘fingerprints’ emissions from UK
municipal waste incinerators (MWIs) to
assess their impact on air pollution levels.
The researchers concluded that the six UK
MWIs studied contributed little to ambient
PM10 concentrations (particles of less than
10 micrometres in diameter, which are linked
to detrimental health effects).

NPL has developed and patented a novel
detection method employing pyroelectric
sensors, which convert ultrasonic energy
into heat, generating electrical signals which
are eventually used to form the ultrasound
image. These large-area thermal sensors
should generate far fewer image artefacts
than conventional piezoelectric detectors,
which are sensitive to the phase of the arriving
ultrasound waves.

New business
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Richard Brown - Fellow
Richard Brown has been made an NPL Fellow
in Chemical Metrology, in recognition of his
world-leading expertise in environmental
analytical chemistry, especially the
measurement of mercury vapour in air.

CIE award
Teresa Goodman, Principal Research Scientist
in the Optical team was presented with the
de Boer Gold Pin at the recent Quadrennial
Session of the International Commission
on Illumination (CIE). Teresa has more
than 30 years’ experience at NPL and is a
world-renowned expert in photometry,
spectroradiometry, radiometry and
appearance metrology.

Image courtesy: iStock.com/AlexRaths

NPL is part of a team who have produced the
first prototype ultrasound sensors for a new
improved breast screening technique.
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NPLTime® / UTC traceability

In 1955 Louis Essen and Jack Parry constructed
the first working atomic clock that would
revolutionise timekeeping. The clock,
Caesium Mk.1, was the first clock whose
timekeeping was much more constant than
the rotation of the Earth and was so accurate
that it would only gain or lose one second in
three hundred years.

NPLTime®, a certified service that provides a
precise time signal traceable to Coordinated
Universal Time (UTC), offers customers a route
to compliance to the European Securities and
Markets Authority (ESMA) Markets in Financial
Instruments Directive (MiFID II) RTS25, which
European financial institutions must comply
with by January 2017.

Today, the caesium fountain atomic clock
at NPL can measure time to an accuracy
of one second in 158 million years. The
next generation of atomic clocks at NPL,
using laser-cooled trapped ions or atoms,
should achieve accuracies around 100 times
better than the current best atomic clocks equivalent to gaining or losing no more than
one second in the age of the universe.

NPL organised an international workshop on
UTC traceability for the global financial sector,
chaired by Professor Sir John Beddington
and attended by over 150 key players from
National Measurement Institutes, financial
institutions, stock exchanges and national
regulators. The workshop initiated discussions
with the aim to facilitate the delivery of
the international timescale UTC to national
markets toward a global ‘common clock’
for trading.

Patrick Gill - MBE
Professor Patrick Gill, Senior Fellow in Optical
Frequency Standards and Metrology, was
made a Member of the Order of the British
Empire (MBE) for services to science, in The
Queen’s New Year’s Honours List 2015.

Helen Margolis - Fellow
Helen Margolis has been made an NPL Fellow
in Optical Frequency Standards and Metrology.
Her most recent research has shown that
NPL’s femtosecond optical frequency combs
will contribute negligible uncertainty to all
comparisons between our high accuracy
frequency standards, even as the systematic
uncertainties of the optical clocks continue
to improve.
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Image courtesy: iStock.com/peresanz

ATOMIC TIME

Atomic timekeeping

Although other researchers were
experimenting with atomic timekeeping
at roughly the same time, it was Essen
who first developed the working prototype
that has come to define the digital age.
Professor Patrick Gill
NPL Fellow in Optical Frequency Standards and Metrology
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QUANTUM METROLOGY
13

		

Quantum metrology
On 4 November 2013, Chancellor George
Osborne guaranteed £270 million over the
next five years to “support translation of the
UK’s world-leading quantum research into
application and new industries.” This is the
biggest single investment in a disruptive
technology of the modern era, indicating the
government’s belief in the economic potential
of the UK’s excellent research base.
On 5 November 2015, Dr Tania Mathias MP
opened NPL’s Quantum Metrology Institute
(QMI), specifically aimed at accelerating the
development of new quantum technologies
and helping the UK secure a £1 billion industry
in this sector over the coming decades.
The QMI brings together all of NPL’s leadingedge quantum science and metrology
research and provides the expertise and
facilities needed for academia and industry
to test, validate, and ultimately commercialise
new quantum research and technologies.
Universities and Science Minister Jo Johnson
said: “From faster communications to
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improved cancer detection and navigation,
quantum technologies will deliver gamechanging applications that will improve lives
and create new businesses. With our £4 million
investment, this new Quantum Metrology
Institute at the National Physical Laboratory
will provide world-class measurement
expertise to validate these new technologies
for market and help secure the UK’s position as
a world leader in this field.”
Current quantum research being carried out
at NPL includes an innovative attempt to
realise a quantum definition of the ampere,
the fundamental unit of electrical current.
A better understanding of this effect might
also pave the way to technological advances,
by providing alternatives to existing systems,
superconducting quantum systems, which
could lead to improvements in the design of
quantum computers.

From faster communications to improved
cancer detection and navigation, quantum
technologies will deliver game-changing
applications that will improve lives and create new
businesses. With our £4 million investment, this
new Quantum Metrology Institute at the National
Physical Laboratory will provide world‑class
measurement expertise to validate these new
technologies for market and help secure the UK’s
position as a world leader in this field.

Jo Johnson MP
Minister for Universities and Science
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METROLOGY SKILLS

Metrology skills

BIS Trailblazer

There is an increasing need for education
and training providers to collaborate more
widely to inspire the next generation of skilled
workers into science careers and provide
new curricula and resources which are readily
accessible to learners at all stages of their
careers. NPL is actively involved in the skills
agenda, delivering education, training and
outreach programmes to schools, colleges,
industry and academia. The impact of this
engagement is tangible through activities and
projects, such as:

NPL is leading the BIS Trailblazer programme,
which allows employers to design
apprenticeships that develop the metrology
skills of current and future workforce. NPL
will work alongside leading UK employers
and skills professionals to shape metrology
apprenticeships to deliver the metrology
skills that industry needs. This will help
boost opportunities for people starting out
in industry and will also seek to grow the
metrology workforce nationwide.

• The intake of apprentices on our Advanced
Apprenticeship Scheme.
• The Product Veriﬁcation Programme, with the
need for measurement skills at its heart, and
whose purpose it is to underpin the success of
manufacturing supply chains.

NPL Academy
The NPL Academy 2015, provided 34 GCSE
and A Level students with a structured
opportunity to get the most out of a week’s
worth of work experience at one of the UK’s
leading scientific establishments.

• Our Measurement Skills for Industry
programme, which sets the standard for
metrology training in the UK.
• NPL’s e-Learning Programme, designed to
ﬁt training into busy work schedules and
make measurement knowledge even more
accessible, on a global scale.

5% Club
NPL has joined The 5% Club, an industry-led
campaign focused on creating momentum
behind the recruitment of apprentices and
graduates into the UK workforce.

First apprentices graduate
The first intake of apprentices on the
Advanced Apprenticeship scheme at NPL
graduated in a ceremony at the Royal Society;
all eight graduating apprentices have since
been offered positions within NPL as Assistant
Research Scientists - the same level at which
university graduates enter NPL.
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Third apprentice cohort

Product Verification Programme

Thirteen new apprentices joined NPL in
September 2015, the largest intake since NPL’s
Advanced Apprenticeship Programme was
launched in 2013, and the first to include
apprentices in Business Administration, as well
as Science.

NPL’s Product Verification Programme (PVP)
is helping manufacturing companies to
improve their productivity and reduce waste
through better measurement processes and
technologies. In 2015 the PVP team delivered
383 days of on-site support to 45 companies
based throughout the UK, from Glasgow to
Torquay and from Ipswich to Bangor. In one
company, this has led to a 5% improvement
in productivity through improvements in one
area of the company’s inspection practices.
The PVP’s National Advisory Board, comprising
senior people from industry, research and
RTOs, is helping to shape the UK agenda
for measurement in manufacturing, and in
2015 facilitated three successful metrology
events in partnership with the UK’s High Value
Manufacturing Catapult.

PGI inauguration
The Postgraduate Institute for Measurement
Science has been created following the
establishment of a new strategic partnership
between NPL, the University of Strathclyde
and the University of Surrey. The Institute will
provide a coherent training structure and a
point of focus for scientific and social activities
for the 150+ postgraduate researchers coming
from over 30 UK universities.

‘Clever clothes’ and ‘Super sight’
The Royal Society Summer Science Exhibition
2015 had two NPL stands: one on the latest
developments in smart clothing and wearable
technology and the other on NPL’s optical
technology for augmented reality.

Project Juno
NPL has signed up to the Institute of Physics’
(IOP) Project Juno initiative for addressing
gender equality in the workplace - the first
body outside the university sector to do so
since the initiative began in 2007.

Green Man Festival
NPL attended the Green Man Festival 2015 in
the Brecon Beacons, along with 20,000 other
people, with a stand in Einstein’s Garden
putting festival-goers’ perceptions of the
SI base units to the test.
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PARTNERS

Partners

STAC

At one minute past midnight on 1 January
2015, shares in NPL Management Limited
(NPLML) transferred to the Department
for Business, Innovation and Skills (BIS). In
practical terms, this means that BIS now
owns NPLML and NPL will operate as a public
corporation. On 1 April 2015, a Partnering
Agreement was concluded between BIS,
NPL, the University of Strathclyde and
the University of Surrey. This partnership
is designed to deliver the Minister for
Universities and Science’s ambitions for NPL,
notably in developing its academic and
business links, with specific opportunities
to grow its science through joint research
centres; grow NPL’s regional impact; and
support the development of an innovative
postgraduate institute.

As part of the new arrangement a Science
and Technology Advisory Council (STAC)
has been formed to provide independent
strategic advice, challenge and support,
particularly on the quality, international
standing and industrial relevance of
NPL’s science and technology. The STAC
members, drawn from a cross-section of
senior representatives of the community of
measurement stakeholders, are:

NPL also has a framework partnership in
place with five universities (University of
Birmingham, University of Cambridge,
University of Edinburgh, University of
Huddersfield and Imperial College London)
based on broad, institutional-level research
agreements covered by an overarching
Memorandum of Understanding agreement
between NPL and the respective university.

Principal, Kavli Royal Society International Centre

NPL also has a large number of research
partnerships with universities, which are
subject specific to advance a particular
science activity and collaboration.

Professor Paul J A Howarth (Chair)
Managing Director, National Nuclear Laboratory

Professor Lynn Gladden
Pro-Vice-Chancellor for Research, University of Cambridge

Professor Michael Kearney
Deputy Vice-Chancellor (Research & Innovation),
University of Surrey

Professor Sir Peter L Knight
Professor David Littlejohn
Executive Dean, Faculty of Science,
University of Strathclyde

Dr Willie E May
Director, National Institute of Standards & Technology, USA

Sir David McMurtry
Chairman, Renishaw plc

Professor Ric Parker
Director of Research and Technology, Rolls-Royce

Professor Sir John Pethica
Chief Scientific Adviser, National Physical Laboratory

Dr William D Phillips
Fellow, National Institute of Standards & Technology, USA

Professor Isobel Pollock
Royal Academy of Engineering Visiting Professor in
Engineering Design, School of Mechanical Engineering,
University of Leeds

Mr Chris Poole
Head of Engineering and Technology Development,
Weir Group plc

Dr Malcolm Skingle
Director of Academic Liaison, Worldwide Business
Development, GSK

Dr Robert Sorrell
Vice President Public Partnerships,
Research & Technology, BP

Professor James Stirling
Provost, Imperial College London

Professor Sir William Wakeham
Senior Vice-President, SEPnet
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UKQI

NIM antenna range opened

NPL, the British Standards Institution (BSI),
the National Measurement and Regulation
Office (NMRO) and the United Kingdom
Accreditation Service (UKAS) have joined
together to form the UK Quality Infrastructure
(UKQI); to oversee standardisation, testing
and measurement, and certification and
accreditation in the UK.

Following two years of design, construction,
installation, validation and training, an NPL
project to install an antenna extrapolation
range at the National Institute of Metrology
(NIM) in China was officially opened on
22 April 2015 at a three-day Metrology
Symposium at NIM’s Changping campus.

NPL Scotland
NPL Scotland, launched in collaboration
with our strategic partner, the University of
Strathclyde, and based at the University’s
Technology Innovation Centre, will create
a permanent NPL presence in Scotland for
the first time. This follows in the footsteps
of the hub that NPL has based at the
University of Huddersfield, providing essential
measurement capability to Northern England
There are also expectations to establish
similar hubs with the University of Surrey and
University of Cambridge.

EMPIR
The Delegation Agreement for the European
Metrology Programme for Innovation and
Research (EMPIR) worth €600 million was
signed by Dr Kamal Hossain, EURAMET’s
Past‑Chairperson and NPL’s International
Director. Since 2007, EMPIR’s preceding
programme, EMRP, has funded over 119 joint
European research projects.

NPL Management Ltd Board

Members of NPL Management Limited Board (left to right): Professor Sir Jim McDonald, Non-Executive Director
NPL, Principal & Vice-Chancellor University of Strathclyde; Dr Martyn Sené, Deputy Chief Executive Officer, NPL;
Professor Michael Kearney, Non-Executive Director NPL, Deputy Vice-Chancellor (Research & Innovation) University
of Surrey; Amanda Brooks, Non-Executive Director NPL, BIS Shareholder representative; Professor Richard Brook,
Non‑Executive Director NPL, President, AIRTO; Dr David Grant, Chairman of NPL Management Limited Board;
Dr Peter Thompson, Chief Executive Officer, NPL; Nicola Anson, Finance Director, NPL; Professor Paul Howarth,
Non‑Executive Director NPL, Chair of the Science and Technology Advisory Council, NPL.
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IMPACT

Measurement supports
UK businesses to innovate
In 2015 NPL and the other partners in the
National Measurement System (NMS), LGC
and NEL, targeted over 1,000 UK businesses
to understand how they use measurement
and the impact it can have. The measurement
survey targeted both customers and
non‑customers with the aim of exploring how
businesses use measurement, understanding
the impact they believe it has and assessing
how to improve the support given.
Customers consider the UK measurement
system to be world-leading, with a third saying
it offered the best level of expertise in their
field. Customers also believed that no other
provider could have offered the same support,
highlighting the UK measurement system’s
unique position.
It was shown that customers of the NMS
introduced more new ideas into the
marketplace and made significantly more
improvements to products than their
peers, indicating that overall they are
more innovative.
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Many felt the support was essential for the
development of new products, with 30%
stating that their innovations would not have
happened without it. It was revealed that
without the support, £2 billion worth of sales
of new or improved products would be at risk.
The results provided convincing evidence
that measurement both speeds up
innovation and reduces risks, which helps
businesses to compete globally. It is clear
that the work of NPL and its partners is highly
valued by customers.

Measurement
customers
need the best

Measurement supports a broad
range of businesses

UK measurement expertise is
acknowledged by customers as the best

Measurement customers by sector

Measurement
supports
key sectors
15%
17%
8%
12%
8%
11%
11%
18%

Transport, aerospace and defence

1/3

R&D and engineering services
Energy

4%

Reasons why
businesses use
UK measurement
services

access
equipment

Extraction and utilities
Chemical and pharmaceutical
General manufacturing

had a good
experience
previously

13%

no alternative
provider

Electronic and optical

19%

Other

reputation

other

11% 21% 32% 36%

UK businesses make use of a range of
measurement products and services

656

51 - 250
employees,
a medium firm

250 +
employees,
a large firm

collaborate with
measurement scientists

1075

use training courses

1924

use calibration

3500

share technical
knowledge at events

†

11 - 50
employees,
a small firm

1/ 11%
3

20%

Measurement customers are evenly
split between small, medium and
large companies

1 - 10
employees,
a micro firm

access
world-class
measurement

25162

†

use publications,
software or guides

Measurement
customers
are leaders

Measurement
accelerates
innovation

Measurement customers are
more innovative than their peers

Over 1400 customers believe that…*

60%

introduced new
or developed
existing processes

57%

improved their 
measurement
capability

18%

53%

introduced new
or developed
existing products

24%

11%
20%

changed their
calibration or 
measurement capability

29%

£469M

Measurement is used throughout
the manufacturing lifecycle
take measurements
during product design
and development

80%

test bought products
to ensure suppliers meet
quality standards

76%

take measurements
during the
production process

95%

test that the final 
product meets
quality standards

worth of new products
might be at risk
without the s upport

53%
Non-customer

75%

£2bn

6%

made no
changes

Customer

...without the support,
their total annual sales
of new products would
decrease by at least

of innovations would have failed
without measurement support
Measurement support
enables businesses...

…to make improvements
more quickly

…to reduce the risk
associated with development

…to make improvements
more effectively

† Data not taken from 2015 Measurement Survey. Data collected independently by the National Physical Laboratory in 2013-14.
*C
 ustomers were asked about recent products that could not have been developed without measurement products and services;
and required skills and capabilities that would have been very difficult to find elsewhere.

Measurement supports key sectors
Measurement customers need the best
Measurement customers are leaders
Measurement accelerates innovation

The following NPL publications are just a small selection from across the laboratory that have
been highlighted for their scientific contribution in 2015.

β-Decay Half-Lives of 110 Neutron-Rich Nuclei across the N=82 Shell Gap:
Implications for the Mechanism and Universality of the Astrophysical r Process
Physical Review Letters
Giuseppe Lorusso (with 31 other national and international collaborators)

Signature properties of water: Their molecular electronic origins
Proceedings of the National Academy of Sciences of the United States of America
Vlad Sokhan and Jason Crain (with the University of Edinburgh; IBM Thomas J. Watson Research Center, USA)

In-operando high-speed tomography of lithium-ion batteries during thermal runaway
Nature Communications
Gareth Hinds (with University College London; ESRF, France; Synchrotron Soleil, France; Imperial College London)

Direct measurement of the half-life of 223Ra
Applied Radiation and Isotopes
Sean Collins, Andy Pearce, Kelley Ferreira, Andrew Fenwick, Paddy Regan and John Keightley
(with University of Surrey)

Monitoring, reporting and verifying emissions in the climate economy
Nature Climate Change
Ally Barker, Chris Dimopoulos and Rod Robinson (with INRA, France; CDC Climat, France; CITEPA, France;
South Pole Carbon, China; CIRED, France)

Structurally plastic peptide capsules for synthetic antimicrobial viruses
Chemical Science
Valeria Castelletto, Emiliana de Santis, Hasan Alkassem, Baptiste Lamarre, James Noble, Santanu Ray, Angelo Bella,
Jonathan Burns and Max Ryadnov (with University College London).

Carrier type inversion in quasi-free standing graphene: studies of local electronic
and structural properties
Scientific Reports
Christos Melios, Vishal Panchal, Cristina Giusca and Olga Kazakova (with University of Surrey; ITME, Poland)

Evaluating the performance of the NPL femtosecond frequency combs:
agreement at the 10–21 level
Metrologia
Luke Johnson, Patrick Gill and Helen Margolis

Comparison of extrapolated and interpolated temperature scales from 1000 °C to 2500 °C
between a national measurement institute and an ISO17025 accredited calibration laboratory
Measurement
Dave Lowe and Graham Machin (with Land Instruments International)

Tipping point analysis of atmospheric oxygen concentration
Chaos
Valerie Livina and Alistair Forbes (with the John Innes Centre)

View all NPL publications at www.npl.co.uk/publications
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At time of printing, NPL had published an estimated 287 papers in peer-reviewed scientific journals in 2015.

PUBLICATIONS

PUBLICATIONS

NPL’s caesium fountain atomic clock can
measure time to an accuracy of one second
in 158 million years. The next generation
of atomic clocks at NPL, using laser-cooled
trapped ions or atoms, should achieve
accuracies around 100 times better equivalent to gaining or losing no more
than one second in the age of the universe.

National Physical Laboratory
The National Physical Laboratory (NPL) is the UK’s National
Measurement Institute. At the heart of our mission is delivering
impact by disseminating research and measurement best practice
and traceability for the economic and social benefit of the nation.
National Physical Laboratory
Hampton Road
Teddington
Middlesex
TW11 0LW
Switchboard 020 8977 3222
www.npl.co.uk/contact

Keep in touch with us
Sign up to receive regular updates:
www.npl.co.uk/keep‑in‑touch
Follow NPL on Twitter:
www.twitter.com/npl
Become a Facebook fan:
www.facebook.com/npldigital
Subscribe on YouTube:
www.youtube.com/npldigital
Follow NPL on LinkedIn:
www.linkedin.com/company/national‑physical‑laboratory
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