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A low mass star’s evolution is governed by the stellar wind, the outflow of material from the surface of the star that 

flows along open magnetic field lines. This removes mass and angular momentum from the star, causing its rotation to 
slow over time (i.e., to “spin-down”) [1]. Much of our understanding of stellar winds results from theoretical studies, 
since observing these winds for these stars is so difficult due to their low densities.  

Slingshot prominences are cool condensations of coronal plasma that are supported at great heights above the stellar 
surface by strong, closed magnetic fields. They form on rapidly rotating stars and can live for a few days [2] before 
becoming unstable and being ejected. Their ejection removes mass and angular momentum, in a similar manner to a wind 
that switches on and off [3]. The left-hand panel in Fig. 1 shows a cartoon depiction of prominences versus wind outflow. 

Models of stellar evolution rely on wind models to remove angular momentum from the star to model the spin-down. 
For these models to converge to the rotation rates observed later in life, the addition of a “scaling factor” is required to 
synthetically remove angular momentum. The physical meaning of this scaling factor has not yet been determined [4]. 
One possibility is that prominences, currently included in evolution models, could be responsible since their ejection 
could remove significant mass and angular momentum early in the star’s life. 

We have used observations of the surface fields to model the coronal magnetic field. From this, the locations, masses, 
and mass loss of prominences supported within this field are calculated. We plot the prominence mass loss rate per unit 
area against X-ray flux (right-hand panel in Fig. 1), and find that it scales as Eqn (1): 

 �̇� 𝐴⁄ ∝ 𝐹!".$% (1) 
which is very close to the observationally derived value for stellar winds [5] [6].  
These results suggest that prominence ejection may carry away substantial mass loss and contribute to stellar spin 

down at some points in a star’s evolution. 
 

 
 

Fig. 1. Left: Cartoon depiction of the wind on open field lines, and a prominence on closed field lines. Right: Plot 
showing prominence mass loss rates (black points and blue dashed line) and wind mass loss rates as taken from the 

literature [5] [6]. 
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