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Abstract.

Regular observations of the solar magnetic field are available only for about the last five
cycles. Thus, to understand the origin of the variation of the solar magnetic field, it is essential
to reconstruct the magnetic field for the past cycles, utilizing the proxies of the magnetic field
from other data sets. Long-term uniform observations for the past 100 yrs, as recorded at
the Kodaikanal Solar Observatory (KoSO), in multi-wavelengths provide such an opportunity.
Various automatic techniques have been developed to extract these features from KoSO data.
We analyzed the properties of these extracted features to understand global solar magnetism in
the past.
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1. Introduction

The unavailability of solar magnetic field measurement before the 1970s makes the
historical records of solar observation a crucial resource to understand the physics behind
the solar activity and its long-term variability. Various solar features such as sunspots,
plages, filaments/prominence etc., as observed in the multi-wavelength observation of
the Sun, serve as proxies of the solar magnetic field. Therefore, understanding these
features over the century will help us understand global solar magnetism over such a
long period. In this sense, Kodaikanal Solar Observatory (KoSO) in India has a record
of historical observation of the Sun, simultaneously in white light (1904—-2017), Ca K
(1904-2007) and H-alpha (1912-2007), over the century. In Figure 1, we show the
number of observations per year for all these data sets. These data were initially taken
on the photographic plates/films and have been digitized now, using 4k x 4k CCD, and
made available for the community.

2. A Few Results from KoSO Digital Archive

The state-of-the-art techniques has been developed to detect the sunspot
(Ravindra et al. 2013; Mandal et al. 2017; Jha et al. 2022), sunspot umbra (Jha et al.
2019), plages (Chatterjee et al. 2016), filaments (Chatterjee et al. 2017) and Ca-K promi-
nence (Chatterjee et al. 2020) from these data sets. The latitude-time plot for all these
data sets are shown in Figure 2a (sunspot), 2b (plages), 2c¢ (filaments) and 2d (Ca-k
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Figure 1. Number of observation per year as available in the KoSO digital archive.
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Figure 2. The butterfly diagram generated from (A) white-light, (B) Ca-k, (C) H-alpha and
(D) Ca-k prominence. In Panel-(C) and (D) red ellipses are representing the pole-ward migration
of filaments/prominence.

prominences). These digitized data sets have been extensively used (Mandal et al. 2017,
2020; Jha et al. 2019, 2021) to study the various aspects of long-term solar variability.
Recently, Mordvinov et al. (2020) have reconstructed the magnetic butterfly diagram
corresponding to the past cycle using the digitized data from KoSO.
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