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Cryogenic Solar Absolute Radiometer
Cryocooler (Helium)
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ryogenic Solar Absolute Radiometer
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Monitoring transmittance with MITRA

Slider with Quartz window

inserted window

Window integrated transmittance

(TSEN—THS
TREF-THS _
)no window R no window

window
) R window

Tsen—THs
TRer-THS

tint =
Precision (
aperture

Reference

cavity Heat sink

window window
AT

Sensing

cavity Kl I/L - I/

window

p AT sens
ATseny = Tsgn — Ths ~ Prr R | LV A |

_____ ATref - - - ==
ATrgr = Trgr — Tys ~ Prr ¢ 1
int

ATsgn
ATgEgF

Detector ratio R =

pmod ) wrc



Monitoring transmittance with MITRA
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2014:

MITRA uncertainty: =~ 1% (k = 1) MITRA improvements:

Well-insulated box

2016: )
Measurement stability: = 0.015% (k = 1) - Wind fences
MITRA uncertainty: = 0.036 — 0.05% (k=1)

Direct-to-Air PLT-cooling
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Window contamination

CSAR

MITRA
quartz window

quartz window

Non-equivalence of windows because of
contamination

Number of particles (IPCXII):
CSAR =764
MITRA = 345

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

Influence of sticky particles: 0.001% — 0.2%

Ultrasonic bath with Isopropanol
(typically < 10 particles per window)
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CSAR upgrade: Vacuum gate
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MITRA upgrade: Dark detector

{

Dark

Heat

detector sink
Reference Sensing
detector detector

Window integrated transmittance

T =T window AT window
AT (TSEN TDARK) (ATSEN)
] _ SEN o — REF~TDARK _ — REF _
Detector ratio R = tmt ToEN-Toark\"™® WIEOW — o Tgp 10 Window
ATrer (7 ) ()
REF-TDARK ATREF

pmod ) wre



MITRA upgrade: New type of detector

Old detector:

Silver cavity coated with
gold outside and painted
with a black paint
Aeroglaze Z302 inside

Absorptivity: > 95% (99.90%)

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

Absorptivity: 99.85% (99.97%)
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Thank you for your attention!
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