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Automated classification of variables



Current CVC implementation 

● Automated pipeline:
– Input: CoRoT ASCII light curves (HJD, flux)

– Output: 
● set of derived light curves parameters, including 

variability indicators (freqs, ampl, var.red.,...)
● LCs phased with the dominant period
● Summarized results: codes and probabilities for 3 

most likely classes  + some important LC 
parameters: main frequency, significance indicator,...

● CVC uses  only white light information:
– B-V colours are available, but seem to be rather 

unreliable (extinction for the CoRoT fields, typical 
errors?) + private inhomogeneous data



Initial Run results

● The LC analysis code subtracts non-linear trends and orbital 
frequencies, prior to the 'real' frequency search: avoid instrumental 
frequencies in the set of classification attributes

● About 10.000 CoRoT light curves have been classified using our 
methods (white light information only for the moment):

– estimated fraction of variables: ~40%

– most populated classes:

●  High probability candidates (+visually checked):
– Eclipsing binaries > 120
– Delta-Scuti > 50
– Beta-Cephei > 70
– SPB > 70
– Ellipsoidal variables
– Gamma-Doradus

● Low probability candidates (contaminated classes):
– Chemically Peculiar
– Periodically Variable Super Giants

● A few classical pulsators (RR Lyr, Cepheids)



 Eclipsing binaries (1)



Beta-Cephei stars (1)



Delta-Scuti stars (1)



CP class



Cepheids (only 2!)

Eclipses!



Confusion between classes

● Some classes show considerable overlap (using only white light 
info): e.g. the DSCUT/BCEP classes and the ELL/SPB classes

DSCUT or BCEP?



SPB in binary system!



Gamma-Doradus stars

● No detections with the BN classifier, good candidates with the GM classifier, 
though they might as well be SPB or BCEP candidates (overlap between 
classes):



What about planetary transits?

● The current implementation of the CVC does not include a class 
definition for planetary transits

● Light curves with transits will be classified as eclipsing binary, 
unless the light curves show additional variations (pulsations, 
spots) which dominate the transits. 



What about mixed cases?

● Some objects actually belong to more than one class

● They can end up in either class, depending on the relative 
importance of the typical class characteristics in the light curves

– e.g. a Cepheid showing eclipses that are small in depth 
compared to the pulsation amplitude will be classified as 
Cepheid 

– e.g. an eclipsing binary with a pulsating component will be 
classified as eclipsing binary if the pulsation amplitudes are 
small compared to the depth of the eclipses







Improvement of CVC from GI & co-I input 

● Lots of excellent LCs of multiperiodic pulsators!

– Make optimal use of exodata for Additional Programme

● Continuous improvement of N2 level quality: orbit + jumps 

● Replace the LCs training set by the CoRoT LCs of best cases:

– populated classes containing high probability candidates:
● Eclipsing binaries: GI give us their preferred definition stars
● Delta-Scuti, SPB, Beta-Cephei, Gamma Doradus : 

GI give us their preferred definition stars (GI can use external info)
● Ellipsoidal variables :  EB team will validate the results

– large and low-probability classes (the 'trash' classes):
● PVSG: GI give us a few confirmed definition stars
● CP: GI give us their preferred definition stars

– (nearly) empty classes (as expected, but is ok....):

● Classical pulsators: Cepheids, RR-Lyrae are very well recovered



Done
Done

Done

+ classification of LR01: done!



Distribution of N3 products to co-Is and Gis of AP,
after the re-application of CVC with CoRoT definition 

stars: How? Who? When?

● SC has to decide on the final N3 product (flagg, light curve 
properties, FTs, ...)

● SC must define procedure to upload N3 product in database

● SC must decide if we allow the distribution of private, extractor 
results on CVC website (I prefer not, is GI responsability.... )

● SC must decide if/how to contact the co-Is and GIs of AP 

PROPOSAL: publication of CVC methodology and application 
to the IR, SC01, LR01 in A&A instrumentation section. Led by 
Jonas Debosscher and Luis Sarro; Co-authors: all involved co-
Is and GIs of APs + builders + Marseille team  Approval of SC?


