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Aim of the work

Grießmeier et al. (2004)

The gradients balance between SW dynamic pressure and 
Earth's magnetic field pressure establishes the 

compression of the magnetosphere.

• Solar magnetic activity Ca II K index (Bertello et al. 2017 composites)

• Solar wind parameters Speed and dynamic pressure (OMNI database)

Ca II K index – SW dynamic pressure relation

SUN AS A ROSETTA STONE: long-term relation between solar UV activity and near-Earth solar 
wind properties, with the aim to use Sun-calibrated relations on Sun-like stars.

Ca II K index - RMP relation
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The dataset used for the work consists of:
• Ca II K index (Jul. 1965 – Oct. 2017) and Mg II index (Nov. 1978 – Apr. 2021);
• Solar wind speed and dynamic pressure OMNI data (Jul. 1965 – Apr. 2021).

5 solar cycles (20-24)

Dataset

Time interval investigated: July 1965 – April 2021

Long-term analysis: 37-month moving average

No correlation over the whole time interval

Reda et al. (2021)
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Cross correlation and mutual information analysis

The lag is consistent between the two techniques:

• 3.2-year lag of SW speed to Ca II K ;
• 3.6-year lag of SW dynamic pressure to Ca II K.

Mutual information to consider a non-linear relationCross correlation analysis to assess a time delay

Reda et al. 2022a (submitted to MNRAS)
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Ca II K – solar wind relations and magnetopause standoff distance

A positive correlation between Ca II K and SW dynamic pressure emerges when the time lags are considered.

Ca II K – solar wind dynamic pressure relation We then used the relation to compute the 
Earth's magnetopause standoff distance.

Reda et al. 2022a (submitted to MNRAS)

--- Shue at al. (2007)
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Extension of the model to Sun-like stars

The advantage of having used a physical proxy, as the Ca II K index, is that the relations found for the Sun 
can be extended to Sun-like stars.

Magnetosphere extension of fictitious
Earth-twin exoplanets around a 

sample of 10 Sun-like stars

The agreement with 
previous literature results
for the same stars is good!

Ca II H & K lines
(Mount Wilson 

HK Project)

Reda et al. 2022a (submitted to MNRAS)

Relation with the 
atmospheric erosion

(habitability)
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Conclusions and future developments

Long-term relation among solar UV activity 
and solar wind properties

Further developments

Synergic strategy with asteroseismology to characterize the 
habitability conditions around Sun-like stars

(Di Mauro et al. submitted to ApJ, Reda et al. submitted to Frontiers)

Reconstruction of the Earth's 
magnetosphere in the past 

and middle-term forecasts (in preparation)

By using cross correlation we find 3.6-year lag of 
SW dynamic pressure to Ca II K index

We extend the relation calibrated on the 
Sun to a sample of 10 Sun like stars

We focus on the magnetosphere extension as it is
related to atmospheric erosion in exoplanets
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