
Old, partially-convective stars disagree 
with standard solar scalings.
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Full rotation models allow the wind-dominated domain to be isolated from other 
physical effects. When do different physical effects matter?

The field data is 
represented by 

models that have a 
larger scale factor 
in the solar Rossby 

scalings or a 
change in the 

dynamo 
relationships  

Historically, gyrochronology has 
been calibrated using young, 
rapidly rotating stars in open 
clusters.[1, 2, 3]

Kinematic ages extend the 
range where we can test 
rotation models.[4] 

Old stars are best represented 
by models with either 
stronger mass loss rates and 
Alfvén radii or steeper 
dependencies between wind 
strength and angular velocity. 

Magnetic interactions 
between the core and 
envelope set the lower 

age limit – largest 
impact on lowest mass 

stars [6, 7]
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Evolutionary 
radius expansion 
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largest impact 
on solar-like 

stars 
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Braking (WMB) – 
largest impact 
on solar-like 

stars [8, 9]
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Bonus: Models recover 
mass-dependent core-
envelope coupling 
timescale. 
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These age limits have implications on the interpretation of empirical gyrochronology 
and highlight the advantages of a full forward modelling approach. 


