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1. Introduction

The National Physical Laboratory in Teddington, www.npl.co.uk, a suburb of London, is the United Kingdom counterpart to the US National Institute of Science and Technology (NIST).  It ranks itself with NIST and Germany’s PTB as one of the top three standards labs worldwide.  Not surprisingly, it has data to support this claim.  NPL is moving into a new 36,000 M2 building that is currently being completed at a cost of ₤300M or about $900/ft2.  The chief reason for our visit was to observe a newly developed NPL material called “Super Black”.  We also had a full day of other presentations and tours.  The visit was organized by Dr. Alex Glass of the European Office of Aerospace Research and Development (EOARD).  There were 8 attendees from EOARD, ONRIFO and the Army Research Office (ARO)

2. National Physical Laboratory

NPL is the national standards laboratory for the UK and a world leader in a wide range of standards setting and underlying research.  It and its associated laboratories: LGC (Chemistry), NEL (Flow) and NWML (Legal issues) perform Research and Development (R&D) at the frontiers of measurement science and technology.  NPL and its associated labs are under the UK Department of Trade and Industry (DTI).  NPL operates as a Government Owned Contractor Operated (GOCO) business.  SERCO is the contractor and NPL is directly operated by NPL Management LTD, a subsidiary of SERCO.  There is a staff of 670 and an annual operating budget of about  ₤50, with ₤20M of that from contract sources and the remainder core government funding.

3. Super Black
Dr. Richard Brown gave this presentation. Super black is the name given to a Ni-P coating that can be applied to a variety of base metals (CU, AL, FE, etc.)  The resulting coated metal has light reflectance in the visible range less than .35%.  There are special black paints available but their best performance is about 2.5% reflectance.  The coating is made by plating the NI-P onto the base metal and then etching it in a bath of 30% nitric acid.  The finished material is integral and homogeneous, does not suffer from plating “edge” and “corner” buildup/thin-out effects, has good aging properties, but is mechanically fragile.  It is optimized for visible light and while it may be possible to optimize this process in the infra-red range, that work has not been done.  Its primary uses are in optical instruments, and sensors, space applications and thermal detectors.  It is also an excellent background for signs.  

4. Center for Electromagnetic and Time Measurement

Dr. Stuart Pollit presented an overview of this 110-person center.  They measure electromagnetic radiation from DC to light frequencies and provide traceability and characterization standards.  Due to recent interest in terahertz devices, they are currently reactivating their terahertz capability that has been dormant for over 10 years.  They also maintain the time standard for the UK and work closely with the US Naval Observatory on time standards and measurement.  They also characterize antenna performance and we visited one of their antenna anechoic chambers.

5. Material Science

Not unexpectedly, the materials capability at NPL is extensive.  Mr. Brian Chapman discussed this area.  They characterize materials for processing and joining, including work on microstructures and computer modeling for metals, polymers, ceramics, etc.  They also do extensive work in functional materials such as piezoelectrics, biological materials, electrostrictives, etc.  There was a lunch-time discussion of nanotechnology and the standards and measurements challenges presented by developments in this area.  NPL uses a wide range of microscopy and spectroscopy techniques especially at the nano level of measurement.  Spintronics is seen as a potential major “disruptive Technology”  and spintronic spectroscopy is being developed at NPL.  A recent development is a nano-sized Super Conducting Quantum Interference Device (SQUID) that may be able to read the spin of single electrons.
6.  Underwater Acoustics

A visit was made to the underwater acoustics facility run by Stephen Robinson Stephen.robinson@npl.co.uk.  A pressure and temperature tank is available to measure and calibrate changes in transducer response (frequency, electrical impedance and directivity) as a function of pressures and temperatures.  Free-field testing can be carried out over the range from 1kHz to 1MHz at water temperatures from 2 to 35degrees C, and applied hydrostatic pressures of up to 7 MPa (simulating ocean depths of up to about 700m).

Work is being carried out in collaboration with QinetiQ and the University of Bath on acoustic cladding.  For this measurement, different materials are suspended in a test tank and measurements made of both the reflected signals and those passing through the material.

No work is being carried out on underwater metrology.

7. Summary

NPL is a world leader in standards and measurement technologies.  New research is being done in response to the development of new materials and new measurement techniques.  

8. Contacts

The NPL tour leader was the Communications Director:  Mr. David Richardson, <david.richardson@npl.co.uk>

The Office of Naval Research International Field Office is dedicated to providing current information on global science and technology developments. Our World Wide Web home page contains information about international activities, conferences, and newsletters. The opinions and assessments in this report are solely those of the authors and do not necessarily reflect official U.S. Government, U.S. Navy or ONRIFO positions.

Return to main newsletters page
T A B L E   O F   C O N T E N T S 





Introduction


National Physical laboratory


Super Black


Center for Electromagnetic and Time Measurement


Material Science


Underwater Acoustics


Summary


Contacts








4

