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Why CP stars? 

• hot stars (8 – 15 000 K) 

 

• bright (luminous) stars – visible at long distances 

 

• observations – long time series (several decades) 

 

• tradition in Czech Republic 



Why La Silla? 

 

• many telescopes and instruments 

(spectrographs) 

 

• till September 2013 request for time 

observing – FEROS 

 



Why FEROS? 

• historically and also own current photometric 
measurements of CP stars (photographic, 
photoelectric, CCD) 

 

• on-line database mCPod (also 7 years old )  
– 167 stars 

– 230 238 individual measurements 

– http://astro.physics.muni.cz/mcpod/ 

 

• combination photometry and spectroscopy – 
more information 



Primary mission goal 

• obtain high dispersion spectra (R~48000) 

CP stars at different rotational phases 

 

• distribution of chemical elements on surface 

– coverage at least 1 spectrum to 0.05 

phase (20 spectra) 

 

• candidates selection – mCPod  



Candidates – targets of opportunity 

• V824 Cen (P=1.272d, V=6.035 mag) 

 

• BS Cir (P=2.204d, V=6.76 mag) 

 

• V913 Sco (P=0.492d, V=5.43 mag) 

 

• BB Cet (P=1.479d, V=6.713 mag) 

 

• σ Scl (P=2.368d, V=5.509 mag) 



TELESCOPE AND INSTRUMENTS 

• ESO/MPG 2.2m (till September 2013) 

• FEROS 
– high dispersion spectrograph R= 48000 

– confirmation of exoplanets 

• GROND 
– Gamma-Ray Burst Optical/Near-Infrared 

Detector  

• WFI (8000x8000, 0.238’’/pixel, 34’x33’) 

 



• high dispersion Échelle spectrograph 

– around 40 orders coverage 350-900 nm 

– 60 order 3705 Å resolution 0.034 Å/px 

– 25 order 8876 Å resolution 0.088 Å/px) 

• very high stability 

• two optical fibers 

 (star-ThArNe, star-sky) 

FEROS 



FEROS 

• 60 – 29 orders coverage 4200 Å 

– with average dispersion 0.061 Å/mm would be 

length of spectrum 68.8 m !!! 

 

• spectroscopy – we need LIGHT!!! 

– loses in instrument (fiber, mirrors, echelle and 

cross dispersion gratings etc.) 

– losses in atmosphere (humidity, bad seeing) 

 

 



 



Year 2011 

 

• Proposal ID - 087.C-0476(A)  

  

 31. July - 7. August 2011 – 5 nights 



 



 



PHASE COVERAGE 2011 

 



Year 2012 

 

• Proposal ID - 089.D-0153(A)  

  

 13. - 20. August 2012 – only 3.5 nights 



 



… at La Silla could be  

bad weather … 

 



 



Candidates – targets of opportunity 

• V824 Cen (P=1.272d, V=6.035 mag) 

• BS Cir (P=2.204d, V=6.76 mag) 

• V913 Sco (P=0.492d, V=5.43 mag) 

• BB Cet (P=1.479d, V=6.713 mag) 

• σ Scl (P=2.368d, V=5.509 mag) 

 

• in year 2012 HD 64740 and binary stars 
V1010 Oph + FO Vir  



PHASE COVERAGE 2012 

 



SPECTRA 

• V824 Cen  (22+6) 230 minuts 

• BS Cir   (24+6) 500 minuts 

• V913 Sco  (43+9) 324 minuts 

• BB Cet   (32+31) 1130 minuts 

• σ Scl   (34+26) 530 minuts 

 

• HD 64740  (12) 40 minuts 

• V1010 Oph  (16) 32 minuts 

• FO Vir   (9) 18 minuts 

TOGETHER 270 SPECTRA 

about 2800 minuts = 46.73 hours of 

observing time 

 



V824 Cen 

 



V824 Cen 

 



V824 Cen 

 



V824 Cen 

 



V824 Cen – MgII 4481 Å 

• radial velocity 26.0 ± 7.4 km/s (SIMBAD) 

 

• radial velocity 34 km/s (MgII 4481Å) 

Vr=23.5±0.5 km/s 



V824 Cen – MgII 4481 Å 

 



V824 Cen – MgII 4481 Å 

 



V824 Cen 

• first Doppler maps  

 (Milan Prvák – program IVERSE12) 

 

– Si 4130 Å 

– Si 5055 Å 

– Fe 5018 Å 

 



V824 Cen 

 



σ Scl 

• Really variable star? 

 

• 60 spectra – cca 9 hours of integration time 

 

• without changes – STANDARD 

 

 



σ Scl 

• skutečně proměnná hvězda? 

 

• 60 spekter – přes 8 hodin integračního času 

 

• žádné detekovatelné změny – STANDARD 

 

 



σ Scl 

• Really variable star? 

 

• 60 spectra – cca 9 hours of integration time 

 

• without changes – STANDARD 

 (negative results – results too ) 

 

• radial velocity -15.4 ± 0.5 km/s (SIMBAD) 



σ Scl 

 



σ Scl – really standard? 

 Vr = -17.9 ± 0.7 km/s 

Vr = -19.3 ± 0.9 km/s 



HD 64740 

 



HD 64740 

 



HD 64740 

 



HD 6470 – R and I index 

 



HD 64740 



HD 64740 

 



HD 64740 

 



BS Cir 

• very interesting star 

 

• changes in rotation (Zdeněk Mikulášek) 

 

• cooler CP star – many spectral lines 

 

 

 



BS Cir 

 



BS Cir - ISM 

 



BS Cir – MgII 4481 Å 

• radial velocity -9.2 ± 5.8 km/s (SIMBAD) 

 

• radial velocity 15 km/s (MgII 4481Å) 



BS Cir – MgII 4481 Å 

 



BS Cir – UBV + RV 

 



BS Cir – many lines 

 



BS Cir – many lines 

 



Next work 

• BB Cet 

 

• V913 Sco 

 

• V1010 Oph a FO Vir 

– binary stars 

– RV curves (KOREL, FDBINARY)  

  



Thank you  

for your attention 


