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Ca II K Polar Network as A Proxy for Estimating
Historical Polar Magnetic Field of the Sun

The polar magnetic field in the Sun is an important aspect of the solar dynamo process for predicting future
solar cycles. However, systematic measurements of this polar field have only been available since 1976 at
the Wilcox Solar Observatory (WSO). Prior to 1976, there was a lack of direct information on polar magnetic
fields, leading people to utilize various proxies such as polar faculae and polar filaments to infer polar field
data. The use of polar faculae, however, introduced uncertainties due to manual counting methods, impacting
the accuracy of polar field information. Recently, the polar network has emerged as a more reliable proxy for
polar field information. This is attributed to its correlation with polar faculae, along with its observation in
higher latitudes compared to polar faculae. In this study, we employed newly calibrated and rotation-corrected
Ca II K data from the Kodaikanal Solar Observatory (KoSO) from 1907 to 2007 to detect the polar network
automatically and estimate polarmagnetic fields. In addition to KoSO data, we utilized PSPT/RomeCa II K data
(1996-2022) to generate a composite polar network index (PNI) series from 1907 to 2022. Our findings revealed
a significant correspondence between polar faculae counts from the Mount Wilson Observatory (MWO) and
the Polar Network Index (PNI) fromKoSOCa II K data. Additionally, a good correlation was observed between
the PNI (KoSO and PSPT/Rome) and the polar field (WSO and Advective Flux Transport (AFT)) during the
overlapping analysis period from which we estimated the historical polar field.
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