
      
      
 
 
  Subject:  Menkalinan - Beta Aurigae, the spectroscopic eclipsing binary star 
                   
        
 

 
 

 
     

 

     Radial velocity measurement 
         using the commercial spectrograph Dados by Baader Planetarium 
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Facts: 
Menkalinan is a spectroscopic eclipsing binary which consists of two almost identical stars. Both stars are of 

spectral class A and have a surface temperature of about  9000 K. The diameter of each of the two stars is 

more than 2 times the diameter of the Sun. They orbit a common center of mass in a tight orbit at a distance 

of about 12 million kilometers. Orbital period is approximately four days. We can see the orbital plane almost 

edge-on. Every two days one star is partially eclipsed by the other star, but the luminosity drop is only a tenth 

of a magnitude. The binary is at a distance of 82 ly from the Earth and we cannot distinguish the binary 

components from our planet visually by a telescope. It is possible to discover them only through a 

spectrograph or by photometry. The data presented below I obtained using the instruments in my observatory 

which is situated in the suburbs of Prague. 

 

 

    Constellation of Auriga with Menkalinan: 







New Neon Calibration Unit 

For my spectrograph I made a new push & pull calibration unit. Without any smallest change in 

configuration of the telescope – spectrograph – camera assembly, the neon glow lamp easily slides 

into the optical path and retracts again after calibration. 



  Direction of view from Earth 

      a bit of theory: 



   Doppler equation for spectroscopy 

       Direction of view from Earth  



        The principle of heliocentric correction 

     The measured radial velocity of the star must be corrected for the movements of the Earth 



…and now practice: 

                      23.11.2017 20:35 UT 

exposure  time 157 sec. 

15xp 





Základní kalibrace spektra 

 

• podle vlnové délky - nutno pořídit referenční spektrum  

•  podle citlivosti obrazového senzoru  

•  

 

                   Wavelength calibration using spectral lines of the neon glow lamp 



 Non linear calibration has been done 



The graph was smoothed with a Gaussian filter, normalized, cropped and corrected for 

heliocentric movement of the Earth. 



     The H-alpha line position of both binary components can be now read directly 



 Menkalinan (β Aur) - Hα 6562.85 Å Spectroscopic eclipsing binary system      

               RA = 05 h 59 m 31.7 s  Dec = 44° 56´ 50.7 ´´ 

                  spectrograph Dados 1200 l/mm   0.39 Å/pixel Heliocentric correction done 

date (MDY)   UT JD λA (Å) λB (Å) Δλ|A-B|  Δvr·sin i  vrA vrB λMC (Å) A pos.  phase 

11/22/2017   19:46 2458080.3237             6562.42 189.70° 0.53 

11/23/2017   20:35 2458081.3576 6560.03 6564.59 4.56 208.32 -108.27 100.05 6562.40 +94.00° 0.79 

12/07/2017   20:47 2458095.3660 6564.48 6560.22 4.26 194.61 95.02 -99.59 6562.40 +193.48° 0.32 

12/21/2017   22:26 2458109.4347 6561.03 6564.06 3.02 137.96 -63.04 75.38 6562.41 +198.96° 0.88 

01/26/2018   17:16 2458145.2194 6561.08 6563.65 2.57 116.95 -59.85 57.56 6562.39 +13.12° 0.91 

02/13/2018   22:40 2458163.4417             6562.41 +216.56° 0.52 

02/24/2018   22:30 2458174.4381 6564.69 6560.15 4.54 202.83 100.04 -102.79 6562.40 +279.66° 0.29 

03/21/2018   22:16 2458199.4278 6561.51 6563.52 2.01 91.82 -42.48 49.34 6562.44 +111.77° 0.60 
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