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1. The diagram below shows the position of the two stars Sirius A and B as 
they orbit each other. The scale is in arcseconds and each data point is 
separated by a time span of one year. Assuming the distance to the system to 
be 2.6 pc and that the orbital plane is face-on, calculate the individual 
masses of the stars in solar masses.  

binary. This is still the only direct means of finding
stellar masses.

On the face of it then the measurements that we
make of separation and position angle at a range of
epochs are all the information that we have to try and
disentangle the true orbit from the apparent orbit. We
do, however also know the time at which each observa-
tion was made much more precisely than either of the
measured quantities. There are other clues, for
instance, in the way that the companion moves in the
apparent orbit.

In Figure 7.2 I plot the apparent motion of the
binary OΣ 363. In this case (x, y) rectangular coordi-
nates are used rather than the θ, ρ polar coordinates
which are more familiar to the observer. Each dot on
the apparent ellipse represents the position of the com-
panion at two-year intervals. It is immediately clear
that the motion is not uniform but it is considerably
faster in the third quadrant i.e. between south and
west. The point at which the motion is fastest repre-
sents the periastron (or closest approach) in both the
true and the apparent orbits. 

Kepler’s second law tells us that areas swept out in
given times must be equal and this also applies to both
the true and the apparent orbit. In Figure 7.2 although
the three shaded areas are shown at different points in
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2. The graph below shows the radial velocity curves of two stars in a 
spectroscopic binary system. What is the radial velocity of the centre of 
mass of the binary system? Assuming we view the system close to edge-on, 
calculate the individual masses in solar masses.  

 

 
 
3. The companion to HD209458 has been observed to transit across the face 
of the star causing a slight dimming of star. The light curve for this event is 
shown below. Use the size of the drop in the light level during the transit to 
estimate the radius of the object. Comment of the size that you find. 

 



Case Study G9.62+0.20E 
 

The curve below shows the flux of the methanol maser line in the source 
G9.62+0.20E as a function of time. Note the periodic flaring behaviour. 

 
 
 
 
 
 
 
 
 
 
 
 

One model for these systems involves the interaction between the stellar 
winds of two massive young stars in the process of forming a close binary 
system. The only other parameter known for this system is the total 
luminosity of  3 x 105 L

¤
. Make some assumptions and estimate an average 

separation of the two stars in a plausible binary system consistent with these 
data. What would be the typical angular separation of the two binary stars? 


