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1. Summarize the progress in your laboratory in realizing top-level standards of:
(a)
Broad-band radiometric quantities. No progress in this area during the last
two years.
(b)
Spectral radiometric quantities:
 Realization of standards of spectral diffuse reflectance and spectral
reflectance factor in the is under consideration once the goniospectrophotometer built in the laboratory has been upgraded to measure in
this spectral range.
 A new radiant flux standard in the NIR based on a light trap configuration
with InGaAs/InP photodiodes is being radio-metrically characterized.
 A filter radiometer to measure radiance has een designed and built to
measure thermodynamic temperature.
(c)
Photometric quantities:
 Luminous intensity and luminous flux standards have been realized based on
high power, white LED emitters.
2. What other work has taken place in your laboratory in scientific or technological
areas relevant to the CCPR?
o Measurement facility for near field measurement of radiance of SSL sources
has been set up by using a CCD camera. Spectral and angular distributions can
also be measured.
o A model to describe the wavefront of white LEDs by using Zernike
polynomials has been published.
o A model alternative to ray tracing to calculate irradiance produced by
extended sources at any point is under development.
o The gonio-spectrophotometer built to study multi-angle reflection properties
of materials has been upgraded to extend measurement capability to the near
IR and to be able to measure fluorescent samples. Spectral irradiation has
been implemented in the system.
o OLEDs are being studied as candidates for luminance standards.
o In cooperation with the Spanish Centre for Metrology (CEM) a second filter
radiometer for the measurement of black-body radiance has been designed
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and built in order to realize the high temperature scale at CEM, according to
the future “mise en pratique” for the Kelvin.
o Temperature, pressure and electrical current sensors based on non-linear
effects in optical fibre have been applied to new areas of distributed
measurement lines in civil engineering. In particular, the ability to measure
distributed temperatures over 120 km with errors less than ± 5 ° C and to
detect vibrations distributed over lengths of 1.2 km up to frequencies of 40
kHz have been shown.
o Intelligent monitoring system of cut slopes and obstacle detection in railways.
o Metrology for essential climate variables. Sea temperature measurements
using arrays of Bragg gratings in optical fibres.
o Filter radiometer to measure thermodynamic temperature based on a PQED
radiometer is under test.
o Analytical model for the photocurrent of PQEDs radiometer is under
development.
o Spectrophotometric characterization of smart coating mortars based on ecoefficient thermochromics cements.
o Process for the mathematical treatment of BRDF data from calibration sites
for remote earth observation satellites, using the method of principal
components (PCA) has been developed.
3. What work in PR has been/will be terminated in your laboratory, if any, in the past
/future few years? Please provide the name of the institution if it has been/will be
substituted by a DI or accredited laboratory.
Any metrological activity has been terminated in this period.
4. What are present, new or emerging needs of users of your services that are not being
supported sufficiently by current CCPR activities or initiatives? In the light of this
information please suggest desirable changes in the future working program of the
CCPR.
We have not received any information in this sense.
5. What priorities do you suggest for new research and development programmes at
NMIs in the area of Photometry and Radiometry?
I fully support the strategy displayed at the CCPR strategic plan document. Perhaps I
would highlight or add:
Measurement of BRDF of materials and its spatial distribution.
“Few photon” metrology.
Optical properties of nano-materials.
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Action spectra of non-visual effects of optical radiation.
Radiant flux and energy measurements of pulsed sources.
6. Are there any research projects where you might be looking for collaborators from
other NMIs or are there studies that might be suitable for collaboration or
coordination between NMIs?


Solid state lighting. Propagation model based on radiant intensity or radiance
distributions rather than in ray tracing. It may be very useful for rendering in
computer imaging.



Appearance metrology, particularly on issues attempting to relate the BRDF of gonioapparent objects with their perceptual properties: colour, translucency, gloss and
texture. Issues on modelling sparkle and graininess.



New fields of optical radiation measurements where IRMDs (imaging radiance meters
devices) can play a role on improving existing devices. Examples could be found in
meteorological measurements.



If the CCPR considers the study of nonlinear effects in fibres, including the
femtosecond regime, as an interesting research project, the coordination and the
collaboration with others NMIs would be necessary.



The developments of standards for high power pulsed laser in NIR (800 - 2 000 nm),
and standards and methods for measuring femtosecond pulses from mode locked
optical fibre lasers.



Nonlinear effects in fibres and crystals and their application in optical radiometry.

7. Have you got any other information to place before the CCPR in advance of its next
meeting?
None
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