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Upgrade of the
Cryogenic Solar Absolute Radiometer (CSAR) 

and the Monitor to measure the Integral 
TRAnsmittance (MITRA)
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Cryogenic Solar Absolute Radiometer 

Cavity characterisation: 𝑃!"= 𝐹(𝑅)
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Monitoring transmittance with MITRA
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2016:
Measurement stability:     ≈ 0.015% (k = 1)

MITRA uncertainty:     ≈ 0.036 – 0.05% (k = 1)

Monitoring transmittance with MITRA

2014:
MITRA uncertainty:   ≈ 1% (k = 1) MITRA  improvements:

- Well-insulated box

- Wind fences

- Direct-to-Air PLT-cooling



CSAR
quartz window

Window contamination

Number of particles (IPCXII): 
CSAR = 764

MITRA = 345

Dust particles with diameters of ≈ 10 - 50 µm
2 - 20 can be in front of the detector

Influence of sticky particles: 0.001% – 0.2%

Non-equivalence of windows because of
contamination

MITRA
quartz window

Ultrasonic bath with Isopropanol
(typically < 10 particles per window) 



Vacuum pump

Quartz window

CSAR upgrade: Vacuum gate

Gate valve



MITRA upgrade: Dark detector
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Old detector:
Silver cavity coated with
gold outside and painted
with a black paint
Aeroglaze Z302 inside

Absorptivity: > 95% (99.90%)

MITRA upgrade: New type of detector

New detector:
Flat receiver coated with
carbon nanotubes (CNT)

Absorptivity: 99.85% (99.97%)



Thank you for your attention!
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