POSSIBLE CANDIDATE FOR DARK ENERGY
Why not start this cosmology segment with a “bang” but not a Big Bang.  In the ring of the logo of the FQXi foundation,  there is a choice button that asks “What is Dark Energy?”  I present here (for what ever) a possible candidate for this mysterious stuff.  This proposed concept is based on an alternative cosmology developed over the last almost 50 years.  In 1984 a book was published “Universes and Stuff:  A Unifying Concept of Nature” in which the concept of Continuum Creation was presented and put mostly in tensor form.  This format was not the most conducive to “visualization” and to calculation of specific values (I was never “nimble” with tensors and steadily progressed to almost totally ignorant as the years passed).  To remedy such a shortcoming, I started again from the basic concept and formulated more simple equations of second time derivatives of the two main parameters that can describe the nature and behavior of the proposed cosmic entity.  That is, the creation part is defined by what is identified as “chronogenesis” or chi (Greek letter) and defines the creation of continuum, or can be simplified as volume “created” per existing unit volume.  The annihilation is defined as annihilation nodes by mu (Greek letter) and defines the annihilation of continuum, or volume annihilated per unit mass.  By this scenario and defining a geometry for the Cosmos, it is not difficult to define what mass is and how it behaves (equations of motion) as described by the gradients of chi.  

To avoid lengthy descriptions one can sum (only in approximate descriptive language) that every “piece” of volume within our Cosmos “causes the appearance” of more volume as defined by chi, the age and the Phase of the Cosmos.  The geometry of the Cosmos can be either defined just as in the classical terms.  A three dimensional volume, but this requires some special conditions to be added to prevent stuff from not behaving as per observations.  Most of such limitations are well known but another condition must be added for a finite universe and that is it must have no edges in three dimensions.  In this proposed hypothesis the geometry considered is one where the Cosmos is a three dimensional “surface” on a four (maybe more? 10 “sigma” dimensions) dimensional “sphere”.  This has advantages including a very fundamental one that predicts the existence of two types of matter (matter and antimatter?) and how they should behave and interact.  Communication between the three and four dimensional worlds is, as Carl Sagan had once said, from “everywhere inside”.  Also by such geometry a finite Cosmos is possible with no “edges” and manageable horizon, flatness problems.  
In the above referenced book the continuum creation is presented as a repulsing force but obviously was not named Dark Energy.  Some of the parameters calculated in the above book suffer from an oversight in interpretation.  It was not realized that the calculations of particle parameters (from the outside) and the calculations of universe parameters (from the inside) required a difference of 2/3.  For example the Hubble parameter was calculated as 48.0 km/(Mpc-s) however it can easily be shown that it can be calculated to be  (3/2)48.0 = 72.0 km/(Mpc-s).  This is basically the difference of a Kerr photon sphere and the Schwarzschild radius because one can treat both particles and Cosmos as black holes since the escape velocity is the same from anywhere in the Cosmos.  Everywhere is the center.

  To calculate the present epoch value of Dark Energy a minimum time, tm, parameter can be calculated based on the net continuum (volume) created and assume the expansion is constant “into” the four dimensions and is equal to the escape velocity  This time parameter can be defined as the minimum age limit of the Cosmos and can be associated with a Hubble time.  For a constant velocity boundary expansion having the escape velocity of c, and constant mass, the value of chi determines this minimum age of the Cosmos (inversely proportional, or d(chi)dt  ~ 1/age).  Because of the difficulty of separating all the local affects, it is easier to calculate the parameters as pertaining to the total Cosmos.  At a given instant (for the current epoch, Phase-(3gamma) and the above conditions) the d(chi)dt  can be found by directly substituting the given volume change for a given cosmic size 

(1/vol)(dvol/dt) =  d(chi)dt  ~ 1/age 

not unlike the cosmological scale factor, “a”.  
For event horizons and such, it appears that the relationship of R and Rm  where 

R = (3/2) Rm is that between the Kerr photon sphere and the Schwarzschild radius 

The same relationship is derived if everything is examined from the four dimensional sphere.  The 4-d sphere has a 3-dimensional surface (volume to us) of 42R3 and an expanding surface of (d/dt)( 42R3)/2! Or 

(6(piR)^2(dR/dt))/(4pi^2R^3) =  d(chi)dt  ~ 1/age. 

 Or     tm  = (2R)/(3c)  
resembling an Einstein-de Sitter model.  

Values for the size, mass and age of the universe have being calculated and given in the above reference.  Considering only observational values, however, one can assume that the age calculated from the NASA experiments is a good candidate for this minimum.  The latest NASA WMAP satellite data indicating an age of 13.7 x109  yr. with only a few percent uncertainty is used.  If this published age is taken as the above minimum apparent age, this will give an equivalent size for the Cosmos, with the above conditions and NASA values, of  

  R = 1.9462x10^28cm
The presently accepted values of this parameter ranges with an average, for a flat universe of R ~ 2x10^28  cm.  The calculated value, in the above reference, based on the concept that “particle and universe parameters are coupled quanta values”, is given as 

R = 1.9270x10^28 cm.  

With this calculated value, the minimum age of the Cosmos is:

      

tm= 4.2830x10^17 s  or 13,578,945,000 +/- 100,000 yr

Since chi is acting as a repulsing force one can calculate a parameter (lambda’) similar to Einstein’s cosmological constant (but is not a constant).  This was done from the basic concepts and also by the use of the NASA WMAP published data.  Assuming as above that the NASA WMAP age is the above minimum.  
                    Lambda’ = 5.946x10^-57   cm^-2

At the present age (large size universe) the constant velocity condition constrains this cosmological parametervalue and is very small, but it was not always small in the past.  By the geometry considered and the assumption of constant velocity and analogy to an event horizon, or a surface in four dimensions that is a 3-d volume, the universe is exactly flat. It will only collapse in the future, however, if chi has a minimum quantum value.  Even with such a minimum, collapse is not inevitable because a phase change can occur at such a period, as have occurred (proposed) in the past.  A minimum quantum value could also cause a continued expansion acceleration for the Cosmos, but only if it is not velocity limited.  It is interesting to note that in this proposed cosmology the first phase (Phase-1) at the “beginning of the Cosmos” is a collapsing phase.

From the above assumption of an event horizon and 3-d spherical symmetry, one can calculate an equivalent density for the Rm  or via a Schwarzschild radius 

   Lambda’ = 5.946x10^-57   cm^-2 =  (8pi(min density) G/3c^2 )            
Or         (min density) =  9.659 x10^-30  g-cm^-3 
The "Standard" relationship of the Einstein cosmological constant and the Dark Energy density is normally given by the Friedmann-Lemaitre equation which is the same relationship as the above, if one defines the (min density) with the Dark Energy density.  From this point it is not difficult to find the total mass density (including Dark Matter) and get the following ratios of omegas.  From the WMAP min age value the Dark Energy density, then represents, 69.4% and 30.6% for all matter, M including Dark Matter.  Of this Baryonic, or visible matter is only a fraction of the mass.  The current notion is that visible matter is about 5% to 7% of the total within the Universe.  Based on other parts of this cosmology hypothesis and for the present phase (Phase-3gamma) and the above total matter density of 30.6%, the Baryonic Matter in the Cosmos is calculated to be 5.6 +/- 0.4% of total omega.

This proposed concept has provided possible answers to some very fundamental issues the answers may appear simple, but maybe a lot of stuff in nature appear simple after they are known.

