Bureau
International des
T Poids et
} Mesures (V1.1, 26 june 2019) CCPR 19/03

Consultative Committee for Photometry and Radiometry (CCPR)
24th Meeting (19 - 20 September 2019)

Questionnaire on activities in radiometry and photometry

Reply from: Instituto de Optica “Daza de Valdés” (10-CSIC)

Delegate: Joaquin Campos Acosta

1. Summarize the progress in your laboratory in realizing top-level standards of:

(a) broad-band radiometric quantities: No progress in this area since the last

report.

(b) spectral radiometric quantities:

. Standards of spectral diffuse reflectance and spectral reflectance factor in the
NIR have been realized.

o A new radiant flux standard in the NIR based on a light trap configuration
with InGaAs/InP photodiodes has been realized.

(c) photometric quantities: No progress since the last report.

2. What other work has taken place in your laboratory in scientific or technological
areas relevant to the CCPR?

e The gonio-spectrophotometer built to study multi-angle reflection properties of
materials has been upgraded to perform spatial distribution of BRDF in the
visible.

e 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.

e Intelligent monitoring system of cut slopes and obstacle detection in railways has
been further developed.

e Metrology for essential climate variables. Sea temperature measurements using
arrays of Bragg gratings in optical fibres.

e Design and characterization of compact spectrometers on a chip.

e Analytical model for the photocurrent of PQED radiometers and radiometric
characterization of new np induced junction diodes.

e Spectrophotometric characterization of smart coating mortars based on eco-
efficient thermochromics cements.

e Characterization of filter radiometers for the measurement of thermodynamic
temperature.
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e Establishment of LED standard spectra to be recommended by international
organizations.

e Colorimetric characterization of new displays and gonio-apparent materials.

e Participation in CCPR Key comparisons: CCPR-K1.a, CCPR-K2.b, CCPR-K2.a, CCPR-
K3, CCPR-K4, CCPR-K5, EURAMET PR-K6.

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.

No metrological activity has been terminated in the laboratory during 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.

The database for CMC in the area of optical fibers is not clear to customers. The
presentation structure of the services does not fit to what customers are looking for.

5. What priorities do you suggest for new research and development programmes at
NMIs in the area of Photometry and Radiometry?

I0-CSIC fully support the strategy displayed at the CCPR strategic plan document.
Perhaps it should be highlighted:

v' Measurement of BRDF of materials and its spatial distribution, including
translucency and subsurface effects.
“Few photon” metrology.
Optical properties of nano-materials and embedded devices.
Action spectra of non-visual effects of optical radiation.
Accurate radiant flux and energy measurements of pulsed sources in the mW
to W range.

AN

6. Are there any research projects where you might be looking for collaborators from
other NMls or are there studies that might be suitable for collaboration or
coordination between NMls?

— 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
gonio-apparent 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
meter 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.
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— 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.

— Use photon sources to study the spectral yield of the eye and its relationship

with V(L) or V'(A).

7. Have you got any other information to place before the CCPR in advance of its next
meeting?

None

8. Bibliography of radiometry and photometry papers of your laboratory since the last
CCPR (September 2016)
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Khalil Huraibat; Esther Perales; Eric Kirchner; Ivo van der Lans; Alejandro
Ferrero; Joaquin Campos; Francisco Miguel Martinez-Verdu. Spectral and
Color Characterization of a Quantum Dots Display. PROCEEDINGS of the
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AIC Congress. Being color with health.
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of Physics: Conf. Series 1065 (2018) 122005.

E Borreguero, A Ferrero, J Campos, A Pons and M L Hernanz. Unidimensional
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e R. Urbano Gutiérrez, J. Du, N. Ferreira, A. Ferrero, S. Sharples. Daylight control
and performance in office buildings using a novel ceramic louvre system.
Building and Environment, Volume 151, 2019, Pages 54-74.

e Alexander Kokkal,2, Tomi Pullil, Alejandro Ferrero3, Paul Dekker4, Anders
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method for spatial non-uniformity corrections in luminous flux measurements
with integrating spheres. Metrologia 56 (2019) 045002 (9pp).
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