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compared (top) and the 1-2 year period is investigated in a comparison (bottom).
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overlapping time segment of the SORCE Solstice, Bremen
composite,and NOAA 16 data sets. We use wavelet analysis to
analyze the time scales present in the data. We then apply a 0.0075
Bayesian approach to quantify the uncertainties of a record
reconstructed with identified solar signals.
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Through our investigation we show that wavelet analysis is a
viable method of investigation across multiple data sets. Wavelet
analysis allows for the specification of periods for defined trends
and extraction of these signals and likewise allows for
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Wavelet Analysis:

In order to best diagnose time scales within the data we use wavelet After extraction of known solar trends we found an unexpected 1-2 year 100 [ \} =

analysis. Wavelet analysis expands on the mathematical approach of period common to all data sets that required further investigation. : g

Fast Fourier Transform (FFT). Whereas FFT allows for one to T S O e S R R

determine the significant periods within a data set, wavelet also & ® ® ® ®

allows for one to determine the temporal location of the significant Reconstruction Comparison Fig. 8 Thel-2 year cycle in Mgll data and the temporal difference in hemispheric
. o o _ . sunspot number is investigated. The sunspot difference is the difference in

periods within the data. This is important in allowing us to reconstruct sunspot numbers (monthly mean) in each hemisphere (here the Southern sunspot

our data by knowing where in the time series certain time scales of Wavelet Reconstruction | romen count Is subtracted from the Northern sunspot count).

solar behavior occur. Under this method we apply the Morlet wavelet 03 —r— T[T T T T T|—— SOLSTICE

shape (chosen for its best-fit with the Mgll data). One challenge of

wavelet analysis is that doesn’t account for uncertainties in the data. Further Work

Bayesian Method: 0.2
To quantify the uncertainties in the linear sum of signals, provided by Comparison of signals and reconstructions between all three data
wavelet analysis, we apply a Bayesian model. This approach requires 0 sets provides information on the discrepancies and their sources

first defining probability distributions that define the signals (S), their
abundances (A), and uncertainty in the reconstruction (o). For this

wrok, we assume the Sources and Abundances are Gamma 0.0 HHbHt m K
distributed and the reconustruction uncertainty is Normal distributed, il ‘
with zero mean and standard deviation, o.

between the data sets. Further application of the Bayesian
method could lead to a composite Mgll index with signal
elements common to all records and a quantified uncertainty the
resulting record.
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