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Introduction
The Mg II index, a measure of the amplitude of
chromospheric Mg II ion emissions, has been
shown to be a good indicator of solar activity.
This ratio is measured by several instruments.
After comparing the data from these
instruments, a composite index was created
which is better at predicting solar activity than
the standard NOAA composite.

The Mg II Index
Magnesium has an emission feature around
280 nm. The index is a ratio of the ‘core’ to the
‘wings’ of this feature.

Creating the index from SIM data requires
irradiance values at 7 different wavelengths.

The core measurements are from the
chromosphere, while the wing measurements
are from the photosphere.  This ratio is less
sensitive to variations in instrument sensitivity
because the sensitivity will cancel between the
numerator and denominator.

Creating a Composite Mg II Index
To create a new index, I looked at data from several different
instruments and compared them over different time periods.  Linear
scaling factors were applied to see which instruments had similar
long term trends.

Left: This plot has several data
sets scaled to the SIM data.  To
better understand the long term
trends of the data, an 81 day
average was applied.  The ratio
of smoothed data was then
taken.

Ratio to SIM data

Right: An example of ratios
showing SIM to have a
different trend than the other
data sets.

By applying these techniques to different data sets and comparing
them over different time periods, it was determined that the new
composite should be made with UARS SOLSTICE, GOME, and
SORCE SOLSTICE data.

Right: The new
composite Mg II
index.

Results
The new composite index and the NOAA Mg II
index were used to create proxies for solar
irradiance.  These were then compared to the
measurements taken by SORCE SOLSTICE.

SORCE -

McGrail -

NOAA -

Conclusions
Data from 7 different instruments was analyzed, with
UARS SOLSTICE, GOME, and SORCE SOLSTICE data
being chosen for the new index.  This new index
proved more effective at predicting the SORCE
measured irradiance than the NOAA index.

Above: Model irradiances compared to the measured irradiance
from SORCE SOLSTICE.

Below: Irradiance proxies compared to SORCE measurements at
120.5 nm


