
The Goal

We want the distance to a cluster. 
This is an exercise in Main-Sequence 

fitting, using photometry, and involves 
colors and magnitudes. 



Data



The Cosmic Distance Ladder



The Problem
Direct parallax measurements become difficult once stars 

are hundreds or thousands of parsecs away. 



Using the Distance Modulus
The main-sequence stars in any 

population of stars follow closely the 

same relation between color and 

absolute magnitude:

Mg = a(BP – RP) + b

The cluster stars lie along a parallel line, 

but

offset by the cluster’s distance modulus.

(m – M) = mg - Mg



The Procedure
From the main sequence data, compute absolute magnitude for 

for each star where d = 1000/Plx-mas:

Mg = mg – 5log(d -5)

Fit the linear relationship between Mg and BP- RP:

Mg = a(BP – RP) + b

Use the offset between the cluster stars and the main 

sequence stars to find the cluster’s distance: 

m –M = mg - Mg

The vertical offset between the two lines is:

b(cluster) – b(main sequence) = m - M

Convert back to parsecs gives:

d(cluster) = 10^[(m-M + 5]/5





Code 
Snippet





Messier 45, The Pleiades
Distance via Parallax is 135 to 136 Parsecs



Adventures we didn’t sign up for:

1. Trying to read my own code after 
choosing poor variable names.

2. Pondering the mental state of a 
language programmer who called a 
python math function ‘coerce’.

3. Reflecting on why I’m proud of 
myself for figuring out how to use a 
star for graphing a data point instead 
of a dot.
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The End


