
 SOLUTION 

 TQ7  [13 point] 

 7.1  Observing the plot, it is possible to estimate  the wavelength of both Hα lines 
 and later find the velocity of each star by Doppler. 

 [2 point]  𝑣 
 𝐴    =    6561     Å − 6562 . 8        Å 

 6562 . 8     Å ×   ( 2 . 998 · 10⁵     𝑘𝑚 · 𝑠 − 1 )   =   − 82 . 23     𝑘𝑚 · 𝑠 − 1    

 [2 point]  𝑣 
 𝐵    =    6565     Å − 6562 . 8        Å 

 6562 . 8     Å ×   ( 2 . 998 · 10⁵     𝑘𝑚 · 𝑠 − 1 )   =   + 100 . 50     𝑘𝑚 · 𝑠 − 1    

 So, Menkalinan A is approaching and Menkalinan B is moving away from us. 
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 From the definition of CM: 
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 Applying the 3  rd  Kepler’s law, the total mass of the  system is : 

 [1 point]  𝑀 
 𝑡𝑜𝑡 

=  4 π 2 

 𝐺 × α 3 •    𝑑  3 

 𝑇  ² 

 𝑀 
 𝑡𝑜𝑡 

=  4 π 2 

 𝐺 ×
 0 . 00662  '' ×  1  𝑟𝑎𝑑 

 206265  '' ( ) 3 

•    81 . 1  𝑙𝑦    ·       9 . 46 • 10  15  𝑚 
 1  𝑙𝑦 ( ) 3 

 3 . 96  𝑑 •  86400  𝑠 
 1  𝑑 ( ) 2 

 [2 point]  𝑀 
 𝑡𝑜𝑡 

=  7 .  528 ·  10  31  𝑘𝑔 =  37 .  868  𝑀 
⊙

   

 7.3 

 𝑚 
 𝐴 

    /     𝑚 
 𝐵 

=  1 .  026 

 𝑀 
 𝑡𝑜𝑡 

   =     𝑚 
 𝐴 

+  𝑚 
 𝐵 

=  1 .  026 ·  𝑚 
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=  2 .  026     𝑚 
 𝐵 

=  37 .  868  𝑀 
⊙

 [1 point]     𝑚 
 𝐵 

=     18 .  691  𝑀 
⊙

 [1 point]     𝑚 
 𝐴 

=     1 .  026 ·  𝑚 
 𝐵 

   =     19 .  177     𝑀 
⊙

 7.4  Using the mass/luminosity relation given: 
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   ) 3 . 5        3 .  088 ×  10⁴             

 [1 point]  𝐿 
 𝐴 

   =        3 .  088 ×  10⁴     𝐿 
⊙
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) 3 . 5 = (   
 18 . 691  𝑀 
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   ) 3 . 5    =  2 .  823 ×  10⁴       

 [1 point]  𝐿 
 𝐵 

   =           2 .  823 ×  1  0  4     𝐿 
⊙

   


