Revisiting the Gnevyshev-Waldmeier rule for solar cycles 21-24
Luis Leuzzi*?, Carlos Francile'?, Laura Balmaceda*®

1 Universidad Nacional de San Juan (UNSJ) - Facultad de Ciencias Exactas, Fisicas y Naturales (FCEFyN), San Juan,
Argentina, 2CONICET, San Juan, Argentina,?Observatorio Astronomico Félix Aguilar (OAFA), UNSJ, San
Juan, Argentina,*George Mason University, Fairfax, VA, USA,°NASA Goddard Space Flight Center, Greenbelt,
MD, USA

Abstract:

In this work we revisit the Gnevyshev-Waldmeier rule analyzing sunspot
data from the SOON (Solar Observing Optical Network). This empirical
relationship describes the linear correlation between the maximum area
and the lifetime of sunspot groups. However, due to the solar rotation

it is not always possible to have a complete coverage of the sunspot
groups relying solely on observations from Earth. This makes the

proper determination of these two parameters, the lifetimes and the
maximum areas, difficult. We use the Kaplan-Meier product-limit
estimator, which allows us to describe the distribution function of a
sample when a portion of the data or observations is not detected

(i.e. censored data), as in this case. Here we present the first

results obtained by analyzing the data provided by the different
observatories of SOON that covers the period from 1982 to 2016, i.e.

solar cycles 21-24.
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