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Overview

• Overview of CLARA
• Issues with one reaction wheel started early 2018

– Operation stopped March 2018
• Solution found for operation with 2 reaction wheels
• 2nd First Light: Nov 8, 2019
• Fine pointing variable (only two reaction wheels)
• Pointing filter
• Some positive outlook
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CLARA Measurement Principle
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Courtesy Benjamin Walter



CLARA optical geometry
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Walter et al., 2017 



CLARA Radiometer
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Walter et al., 2017 

Mass: 3kg
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NORSAT-1 Platform
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Preflight Calibration
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Walter et al., 2017

Absolute Uncertainty
Cavity A: 576 ppm
Cavity B: 567 ppm
Cavity C: 912 ppm



NORSAT1/CLARA Brief Operation History

July 14, 2017 NORSAT1 Launch
August 22, 2017 First Light
April 2018 Issues with started
May 2018 CLARA was shutdown
Nov 8, 2019 “2nd First Light”

- NORSAT1 operates with two reaction wheels
- Limited pointing stability
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First Light Measurements
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Courtesy Benjamin Walter 



CLARA measurements since 
2nd “First Light”
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Pointing Performance
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PSS_x PSS_y



Fine pointing Nov 28, 2019
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Fine pointing on Nov 27, 2019
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Pointing filter necessary

• Pointing Criterion: 
– Account for cavity alignment versus PSS sensor
– FOV within +/- 2° from cavity central pointing axis 

• very conservative

• 5 subsequent measurement points need to 
comply with the pointing criterion

• Only the central data point is taken into account
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Filtered data points
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Filtered PSS_x
Filtered PSS_y



Irradiance data with pointing filter
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all data points
filtered data points   



Pointing Criterion applied Nov 28, 2019
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Filtered Irradiance Nov 28, 2019 
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all data points
filtered data points   



Filtered Irradiance Nov 29, 2019 
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all data points
filtered data points   



CLARA TSI Time series

Sun Climate Symposium, Tucson   Margit Haberreiter  28.-31.01.2020 

TSI=1359.87 +/- 0.52 W/m2

Not yet degradation corrected!



CLARA in TSI Context
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Summary and Outlook

• First preliminary CLARA TSI data
• Degradation correction still needs to be applied
• Sensitivity study with the filter algorithm
• Look into known issues before the CLARA shutdown
• Study the effect of shutdown
• CLARA TSI values will be made available
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Known Issues - Example Jan 3, 2018
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CLARA Shutdown
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Courtesy Benjamin Walter

Shutdown of CLARA in May 2018 lead to critically 
low temperatures (close to -30 °C) 
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