
SUPER QUANTUM MECHANICS AND 
RELATIVITY

 

Einstein's Equation

Definition 

In physics, the Einstein tensor is defined as 

 

where is the Ricci tensor, is the metric tensor and R is the 
scalar curvature. In component form, the previous equation 
reads as 

 

  

General Relativity 

The Einstein tensor allows a compact expression of the 
Einstein field equations: 

 

Using geometrized units, this simplifies to 

 
 

 
Einstein Cosmological Form 

 The tensor T is defined as  

http://en.wikipedia.org/wiki/Einstein_field_equations


 
where is called the `cosmological constant'. This amounts 

to giving empty space an energy density equal to and 

pressure equal to , so that for the vacuum is .  
On simplifying  we get  

 
(4) 

 
 

where and are the energy density and pressure due to 
matter. If we treat matter as we did before, this gives  

 
 
 

Thus, once the universe expands sufficiently, the 
cosmological constant becomes more important than the 
energy density of matter in determining the fate of the 

universe. If , a roughly exponential expansion will then 
ensue. This seems to be happening in our universe now. 

 

Cosmological Constant 
Einstein introduced the cosmological constant 
lambda  in order to avoid the universe expanding. The 
cosmological constant does not predict the fate of the 
universe. It has not been well interpreted.  

For a body expanding this law will give lambda to be positive 
and for contracting body lambda will be negative. For a 
static body lambda is zero.    

 

 



 
of the unity of physics. Since ``whatever goes up must come 
down -- unless it exceeds escape velocity,'' the solutions of 
this equation look roughly like this:  

 

So, the universe started out with a big bang! It will expand 
forever if its current rate of expansion is sufficiently high 
compared to its current density, but it will re collapse in a 
`big crunch' otherwise.  

Big Bang 
Even though relativity could predict the big bang there are 
questions. 

****This model does not fit exactly into the big bang. There is 
no proof that the universe started from zero.  It does not 
predict the fate of the universe either. 

Just like the cosmological constant it does not say what will 
happen except to give ifs. 

 

SUMMARY AND COMMNENTS 
Cosmological Constant 
Einstein introduced the cosmological constant 
lambda in order to avoid the universe expanding. The 
cosmological constant does not predict the fate of the 
universe. It has not been well interpreted.  

For a body expanding this law will give lambda to be positive 
and for contracting body lambda will be negative. For a 
static body lambda is zero.    



Superstring 
In string theory matter and gravity are both 
described by vibrations of one dimensional string. 
This is unified geometrical theory of nature which 
was the dream of  Einstein. 
 
Curvature 
 FIRW cosmologist observed three main curvatures 
which are listed respectively as negatively curved, 
flat, and positively curved.  
 
Density 
Which one our universe corresponds to, depends on 
its density.  
Less than a critical value and the geometry is 
curved, and universe rapidly expands for ever. 
More than a critical value and the geometry is 
curved, or closed and the universe lasts until it re 
collapses in a big crunch. 
At the flat value the universe expands at just the 
right “goldilocks” rate. 
 
Dark Matter 
Einstein’s equations further predict negative 
pressures or what is known as dark matter. 
 
Gravity 
The cosmological constant of Einstein can be 
repulsive. It can push galaxies away from each other. 
That is gravity acts negatively.  
 
 
Big Bang 
Even though relativity could predict the big bang there are 
questions. 

****This model does not fit exactly into the big bang. There is 
no proof that the universe started from zero.  It does not 
predict the fate of the universe either. 

Just like the cosmological constant it does not say what will 
happen but if s. 

 



The next two tables give us a comparison between super 
quantum mechanics an relativity. 

 

                               During Expansion 
                 (eg. Big Bang) 

Variable Relativity Super 
Quantum 
Mechanics 

   
Density Less than a critical 

value and the 
geometry is curved 

Density decreases 
from infinity to zero. 

Energy ? Energy decreases 
from infinity to zero. 

Gravity The cosmological 
constant of 
Einstein Λ>0. 
[Gravity can be 
repulsive.]    
 

 

Gravity increases 
from minus infinity to 
zero. It is negative. 
It causes the 
universe to 
accelerate 

 
Time Relativity breaks 

down below Planks 
constant. 

Time increases from 
zero to 
infinity.(Quantization)  

   

 

 

 



       During Contraction 
                 (eg. Black Hole Formation) 

Variable Relativity Super 
Quantum 
Mechanics 

   
Density More than a 

critical value the 
body or universe 
lasts until it re 
collapses in a big 
crunch. 
 

Density increases 
from zero to infinity. 

Energy ? Energy increases 
from zero to infinity. 

Gravity The cosmological 
constant of 
Einstein Λ>0. 
[Gravity can be 
repulsive.]    
 

 

Gravity increases 
from zero to infinity. 
It is positive and 
attractive. It 
causes the 
universe to re 
collapse. 

 
Time Relativity breaks 

down below Planks 
constant. 

Time decreases from 
infinity to 
zero.(Quantization)  
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