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Hubble’s 13.2 Billion Light-Year Squint 

 

NASA 

A photograph of the distant universe taken by the Hubble Space Telescope.  

This is the farthest that the Hubble Space Telescope will ever see. Some of the flecks of light in this two-million-second 
exposure, released last week, are infant galaxies emerging from the gloom only half a billion years after the Big Bang; 

their light has been on the way to us for 13.2 billion years.(((( More distant (and earlier) galaxies cannot 
be seen because their light is shifted into infrared wavelengths that are invisible to Hubble)))).  
 

INTRODUCTION: At the edge of the universe 
galaxies are traveling (v) at more than the speed 
of light (3 X 108 m/s) . This is confirmed (see 
article below) by their visible light wavelengths 
(normal blue frequency fo = 8 X 1014 Hz) being 
stretched (Doppler shifted) to invisible near 
infrared frequency f = 1.2 X 1014 Hz.  
The doppler effect for objects moving (v) away 
from an observer has it’s light wavelength of 
frequency fo. lengthened to a lower frequency f . 
The doppler equation for wave emitting objects 
moving away from an observer is: f = f0/(1 + v/c)  
where v =  object speed of object emitting light 
and c = speed of light=3 x 108 m/s.  
QUESTIONS:  (a) For f and fo listed above, find 
galaxy speed at that point at edge of universe? 
(b) If f0 = 8 X 1014 Hz and the observed wave 
shift is to far Infrared  f= 0.19 X 1014 Hz, find 
galaxy  speed v at that more distant point at 
edge of  universe?  
ANSWERS: (a) 5.6 c , (b) ~ 13 c 
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