Estimating the mass inside the Sun’s orbit


The total mass (M) inside the Sun’s orbit is given by Newton’s form of Kepler’s third law  
P2 = 4 π2 a3 / G (M + M(),  where P is the orbital period of the Sun around the galactic center, a is the orbit radius, G is the universal constant of gravitation and M( is the mass of the Sun. 

P also equals 2 π a / v  where v is the orbital velocity of the Sun. Hence M + M( = a v2 / G. 

Now insert the known values to obtain M.
a = 8 kps = 26000 light years = 2.5 x 1020 m 

v = 220 km /s = 2.2 x 105 m/s

G = 6.67 x 10–11 MKS units

M( = 1.99 x 1030 kg 

   M + M( = (2.5 x 1020) (2.2 x 105)2 / (6.67 x 10–11) = 1.8 x 1041 kg
M ( 1011 solar mass

The Sun’s orbital velocity depends on the interior mass. Matter outside the Sun’s orbit has no net gravitational effect on the Sun’s motion. 
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