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The Red Clump is an 
important standard candle

Hierarchical Bayesian Models 
let us characterise populations

More information improves 
standard candle precision
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The Red Clump standard 
candle has been used for, e.g.:

(see e.g. Sanders+22, 
Skowron+20) 

— Measuring extinction 
to known RC stars

(see e.g. Paterson+20, 
Coleman+20 

Lopez-Corredoira+19) 

— Anchoring models of 
the LMC

— Mapping the galactic 
bulge in 3D

(see e.g. Choi+22) 

— Constraining stellar physics 
in populations (see e.g. Hall+19, 

Casamiquela+21, 
Zinn+22) 

… and of course for 
calibrating Gaia

(see e.g.  Davies+17 
Hawkins+17 

Hall+19, 
Zinn+17 
Zinn+19 
Zinn+21 

Chan+Bovy20) 

— Galactic archaeology
(see e.g. Miglio+20, 

Zinn+20, 22, 
Lu+22) 
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Can we improve the Red Clump’s 
precision by better characterising 

it as a population?
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Stellar populations 
share common 

properties

Let’s put them to 
work
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Descriptive 
parameters

Observed 
population
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Descriptive 
parameters

Observed 
population

(5/1300 stars) 
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Descriptive 
parameters

Model (“true”) 
population

Observed 
population

(5/1300 stars) 
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Â∏,i
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IMPORTANT: This is 
magnitude spread 
*decoupled* from 

metallicity and 
colour 

(i.e. given perfect 
knowledge)
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ΣT Σobs

?

(technique from Lieu et al. 2017) 

μT μobs ?
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Summary
๏ The Red Clump standard candle is an 

important astronomical calibrator. 

๏ Using Hierarchical Models and Gaia data 
we can measure the covariances 
between parameters in the Clump. 

๏ Just including metallicity and colour data 
improves relative precision by over 20%. 
What more can we do with the full DR3?

asteronomer.com 

github.com/ojhall94 

@asteronomer


