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Objectives 

  

 

Measure the TSI with a repeatability  of  100 ppm over 17 years. 

 

Absolute value of the TSI is now an open issue. 

 

 



TSI absolute value is now an issue? 



 
              Shutters of the nominal and backup channels  

      Precision  apertures 

 Cylindrical black cavities, gold plated outside 

  Heat flux detectors 

  Heat Sink 

DIARAD/VIRGO Description 

      Precision  apertures are  spherical mirrors 



• Two symmetrical channels (left and right) 

 

• One measurement  from one channel is obtained each 3 minutes if: 

  1. Its shutter opens during  90 seconds  (the shutter hides under the front face) 

        2. Its shutter closes during 90 seconds while the other remains closed 

 

• Degradation monitoring strategy: 

  Left channel  measures TSI routinely since 1996. 

                      Left channel  exposed more than 8 Years to solar radiation 

  Right channel  measures TSI during 45 minutes, once each month. 

                Right channel exposed 3 days and 4 hours in total to solar radiation 

                   BUT:                                                        

                   The right shutter is exposed two times more than the left shutter 

 

 

                     

  

 

 

DIARAD/VIRGO Principle 



Exposure Ageing Correction 

 

 

Left channel total exposure 8 years 
Right channel total exposure 3 days 
  



Conclusion 

• DIARAD/VIRGO absolute value is around 1365 W/m² 

 

• Two side by side symmetrical cavities 

 

• Ageing monitored by exposing one channel continuously  (8 years total exposure) 

 and comparing with a backup identical channel (3 days total exposure) 

 

• Difference between measurements up to 1.5 W/² after 17 years of measurements 

 No significant change in the TSI value between the minima of cycle 23 

 

• Additional ageing correction?  

 C.Fröhlich applies additional non exposure dependent corrections. 

 Not possible to check. 

 

 

 



 



 



Definition  

 

 

Total Solar Irradiance 

 (TSI) 

Most commonly used value 1365 W / m² 

On Earth, fluctuate by around 6.6 % due to the elliptical shape  

of the orbit : 

• 1410  W/m² in January 

• 1319  W/m² in July 
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