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Introduction 
•   γ-Equ belongs to a class of Rapidly Oscillating Ap stars 

(roAp) 
 

• They show high abundance in metals especially in 
Praseodymium and Neodymium 
 

• They rotate slower than normal A and B stars due to 
their strong magnetic fields  
 

• They exhibit short-timescale (4-16 min) photometric 
variations of low amplitudes (15mmag) 
 

• This leads to radial velocity variations of the spectral 
lines 
 
 



 γ-Equ  
• γ-Equ is the second brightest roAp star out of 35 

with rotation period of 77 years. 
 

 
 



Stellar Observations Network Group 

• Launched in 2006 by astronomers at Aarhus University and 
the University of Copenhagen. 
 

• SONG is a Danish-led project dedicated to the design and 
construction of a global network of small telescopes for the 
study of stars and planetary systems around stars. 
 

• 1st telescope is 1 meter  
in diameter at Teide 
Observatory in Tenerife 
(Hertzsprung telescope) 

 

http://phys.au.dk/index.php?id=496&L=1&cHash=3d06b4861a56e3e83f0865a0922df0f1
http://www.nbi.ku.dk/english/
http://www.nbi.ku.dk/english/


 





Flat and Bias frames 

 



Objectives 

• Calculate RV shift of prominent lines from 
SONG spectra. 
 

• Obtain time-series of high-resolution high S/N 
spectra of γ  -Equ to study in detail the line 
profile variations due to stellar pulsations. 

 
• Obtain period of this pulsation. 



Methods 
• Selection of spectral line with greatest RV shift 

and its order 
 

• Spectrum Normalization 
 

• RV calculation 
 

• Times series plot 
 

• Period determination 



 



 



Spectra showing order 40 

• Line selected is that of Nd III at  6145.07  Ȧ 



Blaze function correction 

 



Normalization 

 



Plot of all spectra for one night and the 
mean 

 



Zoom in on the line(Nd III) 
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Fitting Gaussian to a spectral line 
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Time series (night 1) 



Time series(night 2) 



Time series(night 3) 



Period determination 
• Make a Fourier transform of the time series 

Night 1 



 

Night 2 



Night 3 



Results 

Night Frequency (min-1) Period (min) 

1 0.0808 12.37 

2 0.0793 12.61 

3 0.0809 12.37 

Mean period=12.45 minutes; which is in close agreement with Period of 
12 minutes gotten from the literature. Kochukhov et al 2001 
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Final Remarks 
 
• This shows detection of metal line profile 

variability due to the rapid oscillation in a 
roAp star 

• The result is consistent with that obtained by 
the paper by Kochukhov et al 2001 

 



 


