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Lecture 13 260218 

 

 

   Let us consider how light moves in the uniformly accelerated reference frame. As a simple 

example we consider light moving in the y-direction in the laboratory frame, 

0 0, , 0X X Y Y cT Z     

Inserting this in the coordinate transformation above we obtain  
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This shows that the light moves along a circular path. Differentiating the equation of the 

trajectory with respect to x we obtain 
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Hence / 0dy dx   at the horizon. In other word the light moves in the vertical direction at the 

horizon. At that position the light has no motion in the y-direction. The reason is that the 

time does not progress at the horizon. 

   Note also from the line-element that  
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For light moving in the x-direction. Light moves slower the further down it is in the 

gravitational field, and the velocity of the light approaches zero as the light approaches the 

horizon. Light moves neither in the horizontal nor the vertical direction at the horizon. 
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