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CSTAR Survey 
Instrument Observational Data 



Systematic Error Corrections 

Yang et al. 2009 
The first results of photometry catalogues   Zhou Xu et al. 2010 

Wang et al. 2012 , Correction: the inhomogeneous effect of cloud on CSTAR Photometry  



Highlight: 
We develop a standard ghost correction procedure and  
formulate the impact parameter as a function of star-ghost separation 

Ghostimage Correction 

Systematic Error Corrections 



Wang et al. 2014  Correction of diurnal effects on CSTAR photometry 

Meng et al. 2013 Correction of ghostimage 

Systematic Error Corrections 



Eclipsing binaries from the CSTAR project 

(Ming Yang, Hui Zhang, Ji-Lin Zhou et al. 2015 ApJS accepted) 

•  Search：53 binaries 

•  Classification 
•  24 detached 
•  8 semi-detached 
•  18 contact 
•  3 ellipsoidal 

•  Parameters Solution 

•  Analysis 
•  ETV (Eclipse  
      timing variation) 
•  Eccentric systems 
•  O’Connell effect 

Phase folded light curves 



Eclipse Timing Variations (ETV) analysis 

Primary (blue) secondary (red)  & synthetic (black) ETV 
Synthetic ETV is the half of the sum of primary and secondary ETVs. 

ETV model (Rappaport et al. 2013): triple star systems 

Correlated ETVs 

Anti-correlated ETVs 



Eccentric detached binaries 

“upper envelope”(Mazeh 2008) 

CSTAR detached binaries 

O’Connell effect 
different maximum in brightness 

          m = m2 – m1 
m1: peak magnitude after primary minimum 
m2: peak magnitude after secondary minimum 



Transiting planets 

Photometry precision for different 
stars 

Best case: RMS~0.004mag. 

Box-Fitting Least Square Algorithm，searching transiting events 



False Positive (FAP) 

Because of 
1.Systematic error 
   - low SNR  

   - fake period  

   - incomplete phase folded  

     - polluted from nearby variable stars 
 

2.Physical events 
 (Binary eclipse in the background) 

     - ellipsoidal binary 
     - spectrum observation for giant star 

     - RV follow-up 

     … 

Most FAP detections are due to 
Binary Eclipse 



Six candidates around bright stars with i_mag=9.84-10.84  (Wang et al. 2014 ApJS) 

Giant  
Hosts 



Summary 

1. Corrections of Systematic Errors 
•  the inhomogeneous effect of cloud (Wang Songhu et al) 
•  ghost image (Meng Zeyang et al.) 
•  diurnal effects (Wang, Meng et al.) 

2. Eclipsing Binaries (Yang Ming, Zhang Hui et al.) 

•  Detached/ semi-detached/contact/ellipsoidal binaries 
•  ETV 
•  O’Connell effect 

3. Transiting Planets (Wang Songhu, Zhang Hui et al.) 

•  Checking the FAP 
•  6 Candidates 

 

 


