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This monochromatic radiation is typically converted to radiance by reflection from a
diffusely reflecting panel or integrating sphere. The radiance is then tied to Sl-units
through a solid-state detector traceable to a cryogenic radiometer (compares the
heating effect of optical and electrical power) [10,11]. For TRUTHS, this chain i
replicated - although sunlight dispersed by a prism monochromator replaces the laser
as the radiation source. The only aspect that is not recalibrated in orbit is the || 8. Delivering Sl from space Following calibration (~fortnightly) the CSAR
absorptance of the cavity absorber of the Cryogenic Solar Absolute Radiometer || observes changes in total energy arriving at the Earth from the Sun at <0.02%
(CSAR) (~0.99995) and the voltage/resistor references determining power, uncertainty and the HIS measures either the sun or moon as the satellite moves
into Earth eclipse or reflectance from the Earth during sun-lit part of the orbit.
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NASA project called CLARREO [7]
which, in 2013 responded to a climate
need of the US decadal survey [8].

The uncertainty was to be achieved on-board through the flight of a primary Sl optical
radiometric standard, a cryogenic radiometer and associated equipment to mimic a
pre-flight ground calibration. Feedback indicated the concept was a good solution but
at the time ‘no one needed better uncertainties than currently achieved (~5%!).

The mission comprises a hyperspectral g 1o: whar TRUTHS docsl o performanee &
imager (HIS) providing  spectrally applications.
continuous observations of the sun & Earth [9].

The spectral range and bandwidth allow it to address nearly 20 ECVs and
convolve with the observational characteristics of other sensors so that TRUTHS
can provide a calibration. The uniqueness is of course the Sl-traceability and
uncertainty achieved from the on-board calibration system which has not changed

1 g imbalance and various cycles (carbon/water) of the Earth system
TR, Mwﬂi‘i e g in substance to that proposed in 2001.
e & (& Volt) 9. Summary The Sl has served terrestrial science and commerce for 150 years
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through provision of invariant references and principles to anchor and harmonise
measurements across the world and time. We are now in an era where the SI
needs to extend its reach to ensure it can meet the challenges of primary standard
level uncertainties in harsh environments of deserts, oceans, cryosphere and in
particular space. FRMs and their space version, SITSats, illustrate the journey
and progress that Sl is making in partnership with the climate observation
community. fit for purpose climate action.

radiometer

Fig 11a: Terrestrial pre-flight calibration traceability chain from cryogenic radiometer to instrument (HIS)
using a tuneable laser. The STAR is an NPL facility incorporating a tuneable laser and integrating sphere
for deployment in a clean room to calibrate sensors under vacuum.
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Fig 12: The observation track of TRUTHS (green/yellow) overlapping with the track of a sun-synchronous
satellite such as Sentinel 2 over the polar region (left). The right-hand picture shows the simultaneos
(within 15 min) overlaps of TRUTHS and Sentinel 2 over a 6 month period.

The orbit of TRUTHS (90° polar) is selected to allow the diurnal cycle to be

SMC smc
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