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DARK ENERGY and the RUNAWAY UNIVERSE 

The rate at which the Universe is expanding is now thought to be accelerating rather than 

slowing.  How, exactly, was this discovered? 

First, let us correct a possible misunderstanding.  Though they may not actually say so, 

when professionals, before a lay audience, discuss the redshift due to expansion of the 

Universe, they often leave the impression that the redshift is a Doppler effect (a shift in 

the wavelength of sound or light waves when the source is moving at a high speed 

relative to the observer). 

But the cosmological redshift is not a Doppler effect.  Rather, if the light source is 

hundreds of millions to billions of light years distant, the Universe expands significantly 

during the time that the light takes to reach us and, as the Universe expands, it stretches 

the light waves with it in exactly the same proportion.  In other words, if space has 

expanded by 10% during the trip, the light waves also will have stretched by 10%. 

So, imagine that you are an astronomer at a major observatory and for a year you have 

been collecting spectra of very remote galaxies and determining their distances.  For one 

of these galaxies the distance is determined as follows: 

You observe that the wavelength of a particular component of the light from the 

galaxy has been stretched to 2.44 times its original value.  This implies that space 

itself has expanded by that same amount during the time it took the light to reach your 

telescope.  Current theory produces a graph of expansion of the Universe as shown 

on the next page. 

Point "A" represents the present.  The value of the Expansion Factor ("EF") for the 

present, as indicated by theory, is 2.1.  Since the light wavelength (and the EF) has 

expanded 2.44 times its value at the time it was emitted, the EF value when the light 

left the galaxy was 2.1 divided by 2.44;  the result is 0.86.  In other words, 2.1 

(present) is 2.44 times 0.86 and that (0.86) is where point "B" is indicated. 

Dropping from point "B" straight down to the Time axis, you see that the Universe 

was 2.5 billion years old when the light began its journey – 11 billion years ago.  

And, since light travels at – guess what? – the speed of light, the distance must be 11 

billion light years (BLYs). 

[Cont'd on Page 3] 



 Page 2 of 3 

 

This graph depicts the cumulative amount of expansion (not the rate) the Universe 

has undergone over its roughly 13.5 billion year history as determined by the model 

of the Universe which existed prior to discovery of the acceleration of the 

expansion.  The "expansion factor" represents an increase in distance, not an 

increase in volume.  [Note that the numbers shown for the "factor" are illustrative 

only and are not real values derived from theory.  What is important is the shape 

of the curve and the principle underlying its use in determining distances.  Note, 

also, that this graph does not attempt to depict "inflation", a period right at the 

beginning in which the Universe experienced truly phenomenal expansion within 

the blink of an eye (actually, much shorter even than that!)  But this omission does 

not alter the validity of the distance determination illustration.] 
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But later, while reading a technical journal, you happen to discover that a type Ia 

supernova was observed in this same galaxy eighteen months ago.  This is an 

exciting discovery because it provides a means of determining the distance to the 

galaxy which is independent and direct – not derived from Universal expansion 

theory. 

You contact the group that observed the supernova and obtain their data, including the 

intrinsic luminosity of the supernova, the actual total light energy emitted by the 

supernova at its peak brightness.  (A type Ia supernova is an excellent "standard 

candle" and its intrinsic luminosity can be determined from characteristics of its light 

curve – how its apparent brightness varied over time during its outburst.)  By 

comparing the nova's intrinsic brightness with its apparent brightness at the same 

instant, its distance can easily be calculated from the inverse-square law (apparent 

brightness of a light source is inversely proportional to distance squared). 

You perform the calculation and – you cannot believe the result.  The indicated 

distance is 12.5 BLYs, not 11 BLYs!  You recheck your numbers and your 

calculations, and you have an associate do the same.  The result is correct.  

Therefore, the only possible source of error is the theory describing expansion of the 

Universe or one of its parameters.  You have discovered that the expansion rate is 

now accelerating rather than continuing its gravity-induced slow-down. 


