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In this rather short communication we hope to draw attention to a new and rather exciting finding 
which we think represents an important and non-trivial insight into the current dark energy and dark 
matter cutting edge research [1-11]. In short we found that a combination of the basic invariant of Eins-
tein D = 4 and Kaluza D = 5 spacetime manifold is the simplest and optimal setting to perform computa-
tion [7, 8] and gain insight into the major cosmological problem of dark matter, accelerated cosmic expan-
sion, missing dark energy of the universe [1] as well as the corresponding measurable ordinary energy 
density which was found, to the surprise of the entire scientific community, to be a mere 4.5% of what was 
expected [1, 2] based on some of our otherwise most cherished and trusted theories [1-4]. In particular we 
must stress the importance of the physical insight gained about the source of the difference between the 
three distinct categories of energy as afforded by the new spacetime picture [7, 8]. Roughly speaking our 
new conception of spacetime considers a 5 dimensional Kaluza spacetime manifold effectively encasing the 
4 dimensional Einstein spacetime [7-9]. In addition we insist on a self similarity [7] of the Einstein interior 
of the Kaluza spacetime [6] so that in the first iteration, the combined dimension of Kaluza cobordism of 
Einstein’s manifold would be given by the following truncated continued fraction 
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Letting the iteration go on to infinity, one finds [6] 
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where ( )5 1 2φ = −  as explained in References [2, 6]. 

This happens to be exactly equal to the dimension corresponding to a fractal Kaluza-Klein spacetime 
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considered in numerous previous publications [6]. From the above it becomes an almost trivial guess that 
ordinary energy density may be estimated to the first approximation to be given by the ratio of the fractal 
part (i.e. the zero set quantum particle part [6] of the total dimension i.e. 5.25 − 5.0 = 0.25 to the total di-
mension 5.25. This means: 
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Consequently the exact expression must be 
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22 k
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Again this is in complete agreement with previous theoretical results [2-4] as well as being in as-
tounding accord with accurate cosmic measurements and observations [1-9]. 

From the above it is equally obvious to conclude that the dark energy sector must be given by the ra-
tio of the integer part of the Einstein-Kaluza space D = 5 to the entire dimension i.e. [6, 8] 
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This is a remarkable result in view of its complete agreement with that obtained using ‘tHooft’s Frac-
tal Spacetime namely [3, 4, 8] 

( ) 4
4

kDγ −
=                                      (6) 

where ( )3 31k φ φ= −  is mass charge of ‘tHooft’s hypothetical renormalon quasi-elementary particle dis-
cussed extensively in the literature [3-8]. 

Now we come to the most remarkable and novel aspect of the present theory or at a minimum the 
present model namely that 35D φ= +  can be dissected not only into the zero set quantum particle part 
“ 3φ ” which corresponds in fact to five dimensional zero set volume and the empty set quantum wave part 
“5” which corresponds in actuality to a five dimensional empty set volume [2, 4, 6] but more than that it 
can be divided into a stringy dark matter energy part 1D   and a 4-dimensional object part 4D   re- 
presenting the source of pure dark energy. We hasten to mention here that this part must be a fractal ver-
sion of ‘tHooft’s 4 dimensional particle mentioned in [5] i.e. effectively a fractal instanton [3-8]. In fact it 
will turn out that D(5) = 5 does not split exactly into  

( ) ( ) ( )5 1 4 1 4 5D D D= + = + =                               (7) 

but in the first approximation it splits into a fractal non-integer dimensions given with high accuracy by 
( ) ( ) ( )5 1 4 5D k k= + + − =                                 (8) 

where we see again the profound role played by ‘tHooft’s renormalon charge k = 0.18033989 and we con-
jecture that 4 − k is nothing but ‘tHooft’s 4D particle minus his renormalon particle [3-6]. 

In other words the source of pure dark energy may be thought of as being a ‘tHooft instanton minus a 
‘tHooft renormalon topological charge of hypothetical quasi particles. In our modest opinion it is only a 
matter of time until this particle is discovered experimentally. 

Before proceeding further let us estimate the dark matter energy density ( )DMγ  and the pure dark 
energy density ( )PDγ  based on the most rudimentary simple dissection of the 5 dimensional Witten-like 
D = 5 brane bulk [6] into the one dimensional strings and four dimensional objects. This would lead to the 
obvious densities 
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The above results are by no means accurate but they simply hint at the right direction [1-3] 
Thus including ‘tHooft’s renormalon, we are almost home and obtain [8] 
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and 
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This is of course an excellent approximation obtained by a minimal amount of calculation. To find 
the exact result, we just need to realize that unlike the ordinary energy sector which is completely de-
coupled from the dark energy sector, within the dark energy sector itself dark matter and pure dark energy 
are intricately coupled [8] and quasi higher order renormalons must be taken into account [8]. Thus de-
noting the coupling term by ∆  we find that it is given by [8] 
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The exact dark matter energy and pure dark energy densities are consequently given by [8] 
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in full agreement with the results obtained previously using a far more complex computation [8]. 
Thus we conclude that Einstein-Kaluza spacetime coupled with ‘tHooft’s ideas about instanton and 

renormalon leads to the simplest computation as well as explanations for dark matter, pure dark energy 
and measurable ordinary energy densities of the cosmos provided, we did in reality cast these ideas into a 
number system compatible with the golden mean renormalization groups used extensively in non-linear 
dynamics and deterministic chaos research as done in the present paper [11].  

From the above the reader will surely appreciate the fact that scientific knowledge advances like a jig-
saw puzzle, step by step and now and then the accumulation of minor enlightenments results in a qualita-
tive large mutation in our perception of Nature, thanks to the dedicated work of people who thought of 
theories such as Heterotic strings, Brane, Instantons and Renormalons all living in the Einstein and Kalu-
za-Klein’s extra spacetime dimensions [2-9]. 
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