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Lecture 2. 160118 

 

Definition 1.2.1 (Solid angle) 
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   Let us write this equation in component form, 

                                                                   i
i j k

j k

f m e e e
x x



  

      

.                                                  (1.21.A) 

Using an orthonormal basis so that 
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,                                                          (1.21.B) 

we obtain 
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or 
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.                                                             (1.21.D) 

Combining with Newton’s 2. law  
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                                                                   (1.21.E) 

gives the equation for the tidal acceleration, i.e. the relative acceleration between two nearby 

particles 
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If this little coordinate system is falling freely towards M, an observer at the origin will say that the 

particle at  0,0,z  is acted upon by a force 
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.                (1.25A) 

A Taylor expansion to second order in 1x   is 
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It is here sufficient to apply this to first order in /x z R . This gives 

                                                                            
3

2z

z
f GmM

R
 .                                                               (1.25) 

Hence the tidal force decreases with the third power of the distance from the body producing the 

gravitational field, i.e. faster that the ordinary gravitational force. We see that the tidal force implies 

a streching in the vertical direction. 

 

 

 

 


