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In the south: 
“Too many stars, 
too few 
astronomers.” 

TJR 

Sports and Stars 
 
You can watch them, 
you can read about 
them. 
But to  really understand 
them, to get the 
excitement, to achieve 
something, you have to 
get down and dirty and 
play the game. 
 
And Eclipsing Binaries are 
one game you can play. 
 



Why Study Eclipsing Binaries? 

 Easy targets for amateur 
research 

 Also very good for 
analysis by amateurs 
(don’t send off to an 
archive somewhere, do 
the research yourself!) 

 Southern EBs usually 
badly under-studied 

Astrophysically vital to study: 

 Eclipses provide fundamental 
stellar parameters not 
obtainable directly otherwise 

 Close binaries are born 
together then evolve 
differently from lone stars, 
providing unique 
astrophysical laboratories. 
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Research for everyone 

OBSERVER, at the Telescope 

Got a tracking telescope and 
camera? 

 Get a time series of images 
overnight 

 Do aperture photometry on 
them next day 

 Email photometry to the 
appointed analyst. 

ANALYST, at the Computer 

Become responsible for research 
on nominated targets, and do some 
or all of: 
 Find Times of Minima,  
 Find Light Elements,  
 Research Period Changes,  
 Search for Planets (SPADES),  
 Model the system, 
 Write research papers. 

Let’s look at all this more closely… 
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1. Observational and analysis work at all levels and types: 

 Beginner to rusted-on old hand 

 Embarrassingly easy work to seriously mind-stretching 

 No prior knowledge of EBs to deep background reading 

 Can’t remember high-school maths, stats, physics; to can.  
(even unto the rarefied heights of university courses) 

 Am and Pro 

2. Close collaboration and mentoring 

3. Serious research aimed at publication. 

 

SEB Programme Aims 
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1. Finding Times of Minima 

2. Deriving Light Elements 

3. Obtaining a Phased Light Curve 

4. Obtaining Spectra 

5. Light Curve Analysis & System Modelling 

6. O-C Diagrams 

7. Search for a 3rd body (incl. SPADES) 

8. Unexpected Opportunities 

 

Main Research Goals 
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Goal 1: Minima 

 Observer takes hours-
long time series of target, 
then carries out 
photometry. 

 Analyst puts data into 
PERANSO, measures 
minimum. 

www.peranso.com 
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http://www.peranso.com/


 Analyst acquires several minima of a target, recording 
on a supplied Excel Results Form. 

 

 

 

 

 The form automatically performs a regression to find 
period P and a “zero epoch” E0. 

 Then can predict future eclipses: 

En = E0 + nP 

 

Goal 2: Light Elements 
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Observers do time 
series at all phases 
of target, not just 
eclipse 

Analyst cobbles 
these together in 
PERANSO to 
produce a 
complete light 
curve. 

Goal 3: light curve 
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Goal 4: Spectra 

• Amateur equipment can 
determine spectral 
classifications of the 
brighter eclipsing binaries 
in the Programme. 

• Radial velocities would be 
most helpful – if we can 
get time on Gemini South! 
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Goal 5: 
 Light curve analysis 

 Analyst can use a “light 
curve analysis” program to 
try to fit a “synthetic” light 
curve generated by the 
program to the observed 
light curve. 

 You guess at various 
parameters of the system, 

 It draws a light curve for 
such a system. 

BinaryMaker 3 www.binarymaker.com PHOEBE  http://phoebe.fmf.uni-lj.si/ 11 
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Output is a 3D model and list 
of astrophysical parameters: 

• the orbital inclination to 
our line of sight,  

• the radii of the stars 
relative to the orbital 
radius,  

• their shapes,  

• the ratios of their 
masses, luminosities and 
temperatures. 

… and much more 

More still if we can 
determine the orbital 
velocities spectroscopically 
(anyone got an 8-metre 
class telescope?) 

 

Goal 5 Light curve 
analysis 
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Goal 6 O-C Diagrams 

 Analyst can comb 
the literature to find 
Observed times of 
minima. 

 But by now the 
analyst has our light 
elements (P , E0) so 
can Calculate when 
those minima should 
have occurred. 
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The period of RR Dra is lengthening. 
Zasche et al, 2008NewA...13..405Z 

http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=2008NewA...13..405Z&db_key=AST&link_type=ABSTRACT&high=5135a2c30d30869


Goal 7 Third Body 
 & SPADES 
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 A wavy line in an 
O-C diagram may 
indicate a star or 
planet in orbit  
around the binary. 

 Search for Planets 
Around Detached 
Eclipsing Systems 
is a sub-project 
aimed at that. 

Signature of a third body – but in this case 
probably a star of >1.85 M⨀ 



 Rapidly evolving 
eclipsers need regular 
monitoring (V685 Cen, 
R Ara) 

 Some cataclysmics, 
novalikes, etc. are 
eclipsing, need 
monitoring (Z Cha, VZ 
Scl) 

 Poorly observed 
eclipsers may hold 
surprises 

Goal 8 Opportunities 
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What do I need if I am to take 
 part in the SEB Programme? 

16 

As Observer 

 tracking telescope & CCD 
or DSLR camera 

 Photometric filters 
optional, depending on 
task 

 Camera software includes 
aperture photometry tool 

 

As Analyst 

 Familiarity with Excel, 
learn PERANSO 

 Not scared of a little 
elementary statistics 

 Optional – light curve & 
O-C work, paper writing. 

 



Contact me, tom.richards@variablestarssouth.org 
Read all about it at www.variablestarssouth.org: 
 Full programme description, detailed step-by-step guide for 

observers and analysts 
 Target list, observing information for each 
 Ephemerides program to show what’s eclipsing in your sky 

tonight 
 All data acquired so far with all analyses, target by target 
 Consolidated table of all minima, light elements and spectra 

obtained so far. 
And… we provide mentoring for all observing and analysis work; 
So even the most timorous soul can join the Programme with 
confidence. 

How do I take part? 
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That’s all, now join the fun! 

CU Hya 
rendered in 

BinaryMaker 3 

Models & Light 
Curves from 

caleb.eastern.edu 

Read more in Southern Stars, June 2013 

http://caleb.eastern.edu/

