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Introduction:  The solar ultraviolet (UV) radiation 

is a primary energy source for planetary atmospheres 
and is also a tool for remote sensing of the planets.  
The solar UV radiation from mostly below 300 nm 
dissociates molecules, ionizes the neutral atmosphere, 
and affects many chemical cycles in the atmospheres.  
In addition, solar photons scatter off the molecules and 
atoms in the atmospheres and provide a method of 
remote sensing the composition and density of the at-
mospheres.  For such aeronomic studies, accurate val-
ues of the solar UV irradiance, primarily shortward of 
200 nm, are needed over time periods of days to dec-
ades.   

Solar Variability:  A planet’s orbital motion 
around the Sun and the intrinsic solar variability are 
the primary causes of the variation of the solar intensi-
ty at a planet.  The insolation changes caused by the 
orbital motion are easily calculated as the inverse 
square of the Sun-planet distance; however, the intrin-
sic solar irradiance variability is more complicated and 
is strongly dependent on wavelength and time.  The 
primary short-term irradiance variability over several 
days is caused by the solar rotation, which has a mean 
period of 27 days.  The primary long-term variability is 
related to the solar dynamo that reverses the solar 
magnetic field and is known as the 11-year solar cycle.  

Reference spectra of the solar UV irradiance that 
are appropriate for use in comparative aeronomic stud-
ies have been developed by combining observations 
from NASA TIMED and SORCE satellites.  From 
these reference spectra, the solar cycle variability as a 
function of wavelength can be characterized as 15% 
and less at wavelengths longward of 160 nm, as 15% 
to 70% between 160 and 65 nm, and as a factor of 1.5 
to 7 between 65 and 1 nm.  The magnitude of the 27-
day rotational variability is usually no more than one 
third of the solar cycle variability.  There is not a 
smooth transition of variability between wavelengths, 
but instead the amount of intrinsic solar variability 
depends on the source of the radiation in the solar at-
mosphere.  In general, the coronal emissions vary the 
most, then the transition region emissions vary some-
what less, chromospheric emissions vary even less, and 
finally the photospheric emissions vary the least, per-
haps only 0.1% at the longest UV wavelengths.  

Solar Irradiance at Planets:  Most of the solar ir-
radiance observations are made from Earth, but 
knowledge of the irradiance at other planets is also 
needed.  One technique for estimating the irradiance at 

a planet is to use Earth-based solar UV irradiances that 
are translated in time and distance to another planet. 
Software tools for this type calculation have been de-
veloped at LASP and will be demonstrated as part of 
this presentation.   
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