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Total Solar Irradiance

 [Dewitte & Nevens, 
2016]

 Variability with 11 y 
solar cycle ~ 0.1%

 Good reproduction 
with regression model 
based on sunspots 
and facula

 Absolute level near 
solar minimum: 1363 
W/m²



Spectral Solar Irradiance variability

 UV: facular 
brightening

 VIS/IR: facular 
brightening + 
sunspot 
darkening

[Solid composite, Habereiter et al, 2017]



Spectral Solar Irradiance variability

 Solar cycle 
variability < 1% 
for wavelengths 
> 285 nm 

[NRLSSI2]]



Solspec instruments

 Double monochromator for 3 spectral regions: 
UV + VIS + IR

 On-gound absolute calibration, accuracy: 3%

 In-flight ageing monitoring with lamps

 Published reference spectra 0.1-2400 nm 
[Thuillier et al, 2004]

 Actual Solspec: 200-2400 nm

 Other instruments: 0.1-400 nm

 Atlas 1 period: March 1992: high solar activity

 Atlas 3 period: Nov 1994: low solar actvity -> 
widely used as reference spectrum. 
VIS (400-870nm): SOLSPEC/space shuttle Nov. 



Extension beyond 2400 nm

 Theoretical spectrum from [Kurucz, 1992]

 Range: 250-10000 nm







TSI scaling

 TSI 11 Nov 1994: 1363.3 W/m²

 Integrated spectrum: 1382.3 W/m²

 Ratio: 1.0139 compatible with 3% absolute 
acuracy

 For TSI compatibility:

 Divide Atlas 3 by 1.0139

 Multiply Kurucz by 1/(0.97*1.0139)=1.0168





Conclusions

 The solar spectrum can be considered constant 
for wavelengths above 280 nm within a 1% 
uncertainty.

 The Solspec instruments are designed for a 
measurement of the solar spectrum with an 
absolute accuracy of 3%.

 A widely used Solspec based reference 
spectrum is the Atlas 3 spectrum going up to 
2397 nm.

 For longer wavelengths it can be extended by 
the Kurucz theoretical spectrum.

The resulting full spectrum is compatible with 
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