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“Das Bild Ist Ein Modell der Wirklichkeit” 
(Ludwig Wittgenstein—TractatusLogico-Philosophicus) 

 
Abstract 
The paper utilizes some fundamental results obtained in the context of topological quantum field 
theory, hyper finite sub-factors, Turaev-Viro machine and four dimensional fusion algebra to shed 
mathematical, physical and philosophical light on the major problem of cold fusion reactors. In 
particular, we develop a picture model for the quantum vacuum by using modern transfinite 
quantum field theory but also guided by philosophical ideas about the picture of the space of logic 
and reality.  
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1. Introduction 
The present work is mainly a continuation of the author’s philosophical thesis that all consistent and correct re-
sults obtained in pure mathematics represent correct and consistent facts in the physical world (Figure 1 and 
Figure 2) [1] [2]. This is particularly true the more we dig deeper and deeper into quantum physics [3]-[36]. The 
controversy surrounding cold fusion calls for a discussion in the mould of the above. There are many opponents 
of cold fusion [12]-[15]. However, there are also people of the stature of Nobel Laureate J. Shwinger (Figure 3) 
who resigned from the American Institute of Physics in protest of the censoring of research on cold fusion in 
which he strongly believed [14] [20]. 

This paper is an attempt at a pure mathematical foundation of cold fusion using four dimensional fusion algebra  
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Figure 1. The quantum spacetime E-infinity hierarchy [12] [13]. It consists of three main layers [41]-[45]. We have first 

an infinite number of zero and empty sets with an average bi-dimension ( )32;φ− . This is the outer circle representing 

quantum spacetime. Inside this we have the quantum wave given by the bi-dimension ( )21;φ−  which is the empty set. 

Finally inside the quantum wave as its inner eye, we have the zero set quantum particle with the bi-dimension ( );O φ . 
The above picture also gives us an almost trivial resolution for quantum wave collapse. This is so because to “locate” QP 
we must somehow penetrate QW. Since QW is the empty set, the slightest touch would convert it to a non-empty set. 
Consequently QW disappears and metamorphose into QP. This is the observed mysterious state vector reduction which as 
the reader sees is not mysterious at all within this topological set theoretical picture.                                   

 

 
Figure 2. Banach-Tarski sphere decomposition Cantorian spacetime of E-infinity theory that is considered here to model 
our actual spacetime may be envisaged advantageously as in this artist impression. This is basically a two dimensional 
projection in which each of the larger balls (circles) are a zero set ( )0;φ  representing the quantum particle while the sur-

face (circumference) represents the empty set ( )21,φ−  which in turn represents the quantum wave [1] [17]. This wave is 
then surrounded by an infinite hierarchy of smaller (fractal) spheres (surfaces), which may be seen as the emptier set 
( )32,φ− , i.e. the surface of the empty set quantum wave. Remarkably the average set of all zero and empty sets is an ex-

pectation value equal 32;φ− . In other words 32;φ−  is our quantum spacetime, which is the cobordism of the quan-

tum wave, which in turn is the cobordism of the quantum particle, floating and propagating with the help of its wave in 
our Cantorian E-infinity spacetime [1] [2] [10] [11]. It is likewise remarkable that 3φ  is simultaneously equal to the to-
pological Casimir force as well as the topological mass of the ordinary energy of spacetime. Thus all matter and energy 
manifestations in our cosmos are essentially a manifestation of the zero point energy of the vacuum of spacetime. To ob-
tain Einstein maximal energy density we just need to find first the topological energy density by adding Kaluza-Klein D = 
5 to 3φ  of the spacetime vacuum and find the fractal Kaluza-Klein dimension 35 φ+  then multiply this with the aver-
age Cantorian interval speed of light c φ=  squared. The result is ( )3 25 2φ φ+ = . Inserting in Newton’s kinetic energy 

one finds ( ) ( ) ( )2 21Einstein 2
2

E m v c mc= → =  exactly as should be. The preceding explanation amounts to a paradigm 

shift in physics where the totally empty vacuum of spacetime is taken as fundamental and everything else is derivable 
from it. To prove this point was a dream of Serbian American inventor N. Tesla who died in 1943 as well as Soviet phy-
sicist A. Zakharov. In fact in his later years Nobel Laureate J. Schwinger was a champion of cold fusion [12] which comes 
very near to our present concept of a Casimir-nano energy reactor [10] [11]. We also stress that we are making tacit use of 
the Banach-Tarski decomposition theorem as a Schwinger-like source [18] [21] [34].                                 
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Figure 3. Julian Schwinger, Nobel Laureate in Physics and an extraordinary propo-
nent of cold fusion. Prof. Schwinger went as far as resigning from the American 
Physical Society in defence of scientific freedom [12]. In the resignation letter of Prof. 
Schwinger he lamented what he considered censorship of science exemplified by 
Editors of famous mainstream journals rejecting papers based upon pretentious and 
unfair reports by anonymous referees. On the whole Prof. Schwinger was a careful 
thinker and superior mathematician compared to his colleagues and co-Nobel Prize 
winner of the same year, the equally extraordinary Richard Feynman. The usual cheap 
shots like crackpot and old wood or numerologist could never be applied to this 
extraordinarily intelligent and super rational thinker. By being open minded like he 
was, Prof. Schwinger may have provoked conventional thinkers because he did not 
think very highly of the extensive use of Feynman’s diagrams and by introducing an 
alternative theory to quantum field theory known as source theory [19] which he ap-
plied similar to the present work to the Casimir effect. In fact our Banach-Tarski 
theorem plays in our theory the role of a Schwinger source [18] [21].                  

 
[26]. The author has taken the liberty of indulging in the philosophy of W. James as well as that of Wittgenstein 
[37]-[39] and the philosophy of pure mathematics although he by no means considers himself to be a specialist 
in these subjects. However, these subjects are too important to leave only to the specialists [37]-[39]. Although 
the work is mainly concerned with basic questions in mathematical physics and fundamental technologies re-
lated to vital energy gaining problems, we do vacillate among physics [1]-[36], philosophy [37]-[39] and tech-
nology [40]-[45]. Nevertheless in essence we start with philosophy of science [1] and ends with general philos-
ophy [46]-[56]. In fact, we could have started this work by paraphrasing a famous line of Wittgenstein [37] [47] 
[52] [54] “What (mathematics) fail to express, their application shows. What (mathematics) slur over, their ap-
plication says clearly”. Here we exchanged Wittgenstein’s original word “signs” by our word “mathematics”. 
We could also proceed in the spirit of the Tractatus and illustrate the intention of the present short paper with the 
memorable Wittgenstein’s (see Figure 4) sentences of the breathtaking following quotations [37]: 
1) Logical pictures can depict the world. 
2) A picture is a model of reality. 
3) A picture presents a situation in logical space, the existence and non-existence of states of affairs. 

The present paper does in fact present two complimentary pictures in Figure 1 and Figure 2 and we leave it 
to the reader to judge if these pictures and the accompanying analysis present the complete mental picture 
needed to grasp the essence of our thesis that without philosophy there can be no fundamental science. In fact, 
the founder of set theory, G. Cantor, always refers to the foundation of science as “metaphysics”. 
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Figure 4. Ludwig Wittgenstein is one of the most important philosophers of the twen-
tieth century [47] [52] [54]. His analysis of language and meaning as well as this 
theory of picture is central to modern philosophy as it was an inspiration for the pre- 
sent work.                                                               

2. Four Dimensional Fusion Algebra for Cold Fusion Nano Reactors 
If we follow an admittedly relatively long road from sub-factors to a topological quantum field theory, then our 
trip will be rewarded by an encounter of the first, second and third type, namely a four dimensional fusion alge-
bra [26] with highly structured golden mean rings flowing in the direction of a cold fusion-Casimir energy type 
nano reactor [40]-[45]. Having decided to go this road, let us start the journey which we will divide into three 
main stages. The final result is summarized pictorially in a mathematical philosophical picture shown in Figure 
1 and an artistic imaginative but logical picture reproduced in Figure 2. 

3. The Four Dimensional Fusion Algebra [26] 
The notion of dimensional function was repeatedly encountered in connection with von Neumann-Connes’ work 
on continuous geometry and more so in noncommutative geometry leading to the bi-dimensions [10] [19] 

( ),D a b a bφ= +  

where ,a b Z∈  and ( )5 1 2φ = −  which leads to ( ) ( )0 0;D φ≡  and ( ) ( )21 1;D φ− = − . A related dimen- 

sion function, which can play a similar important role is that encountered in topological quantum field theory as 
seen from the view point of the theory of sub-factors. This subject is known as the four dimensional fusion alge-
bra. The dimension function in this case is given by [26] 

( ) ( )1 1, 1,d d= ∈ =  

( ) ( )1 and 1 .d dα φ β φ= =  

It is interesting to see that the union of four quasi “Eigenvalues” of the “Eigen function” leads directly to the 
five dimensional fractal Kaluza-Klein spacetime or equivalently a fractal de Sitter space which is not directly  
obtainable from D a bφ= + . This is clear from the fact that [26]: 

( ) ( ) ( ) ( )
( ) ( ) ( ) ( )

( ) ( ) 3 3

1

1 1 1 1 2 2 1 2 1 1

2 1 1 2 2 4 2 4 1 5 .

d d d d d β

φ φ φ φ

φ φ φ φ φ

+ ∈ + +

= + + + = + = +

= + + = + = + = + + = +

 

The Casimir or ordinary energy density is consequently given by [12] [13] [41]-[44] 
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exactly as reasoned in previous work using different methods. At this point we should maybe recall that the rea-
son for not being able to measure that dark energy is that it is related to the quantum wave as modelled by the  
empty set ( )21,D φ= − . Any measurement converts the empty set to a non-empty zero set ( )0,D φ=  and that  

is what we perceive as wave collapse. For the sake of completeness we should mention the intimate relation 
between the adjoint matrix of the Coxeter diagram A4 and 4D-fusion algebra [26]. This leads to the obvious 
conclusion that the same deep relation is present for our most fundamental exceptional Lie symmetry group E8. 
In turn this link will exist for the sub E8 group, namely E6. We stress however that the above is not valid for 
various sub groups of E8, notably E7 [26]. 

4. The Casimir Energy Density and Relations to Ordinary Energy and Dark  
Energy Density 

This section could just have well been entitled “many names for essentially the same energy density”. To see why 
let us start with the topological Casimir force acting upon the two Casimir uncharged but perfectly conducting  
plates. Since the plates are so close that the nano gap may be regarded as almost an empty set ( )2φ  while the 

outside of the plates is showered with quantum particles ( )φ , then the net Casimir topological force is simply 
2 3φ φ φ− − . The Casimir energy density is consequently the ratio of 3φ  to the gross total dimension of space- 

time including spin ½ dimensionality and fractal gaps in it. This means 3φ  to ( )3 31 4 5φ φ+ + = + . Therefore 
our density ratio is [12] [13] 

( ) ( )3Casimir 3 5 0.04508497178.γ φ= = + =  

Now we are used to meeting surprizing results in this field which upon reflection steadily turn out to be not 
surprizing and this result, which is identical to the density of ordinary energy [19] 

( )( )5 2 22 22E mc mcφ= ≅  

belongs to this category of results which we could call ‘wonder and yet no wonder’. The point is that 3φ  is 
simply the difference between the dimensional invariant of a fractal Kaluza-Klein space and a non-fractal one,  
i.e. ( )3 35 5φ φ= + − . Consequently the ratio is exactly the same as that we used a few years ago to determine 
the energy density of the quantum particle, which is just another name for the energy density which we can 
measure and call it the Einstein ordinary energy ( ) 2 22E O mc≅  [19]. The rest of the energy is then clearly 

nothing but the dark energy which is given by ( ) ( )2 2 25 2 22E D mc mcφ=   and which can be interpreted as  

the energy concentrated at the edge of the universe as per Dvoretzky’s theorem [17] or the accumulation of Ca-
simir energy at the one sided Möbius-like limit of the universe which is essentially the same end result and ra-
tionale. We conclude that Casimir energy, ordinary energy and dark energy are different labels for essentially 
the same physics [40]-[45]. In particular, a little contemplation would immediately reveal that the local nano 
scale Casimir energy must be simply the Witten T-duality transformation [27] of the large Hubble scale dark 
energy. We end this section by inviting all those who firmly believe in scientific philosophy to read what J.P. 
Sartre [50] wrote about Nothingness [56] and contrast this with what we understood from our confrontation with 
the zero set and the empty set [6]-[15]. 

5. Entanglement, Self Entanglement and Intrinsic Entanglement Energy 
The fundamental importance of Hardy’s generic quantum entanglement 5P φ=  is well known and was the 
subject of numerous investigations on various aspects of it. In this connection a general theory for Hardy-type 
entanglement was developed using E-infinity theory leading to the quantum entanglement probability P which 
depends upon two probabilities, a local one P and a global (counterfactual) one P2, namely [45] 
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( )( ) ( )( )3 3
1 2

n nP P P φ φ φ += = =  

where n is the number of entangled quantum particles. Setting n = 2 we find the well known Hardy quantum en-
tanglement probability 5P φ=  while for n = 0 particles we find the intrinsic probability 3φ , the inversion of  
which gives our E-infinity quantum spacetime core Hausdorff dimension 3 31 4HD φ φ= = +  just as inverting 

5φ  gives us the fractal version of Witten’s eleven dimensional M-theory, i.e. 511D φ= + . Thus zero particles  
does not mean P = 0 but gives us an intrinsic topological energy which we recognize as the Casimir topological 
energy discussed earlier on. It is only when we assume that n is practically infinite that 1

nP φ=  becomes a true 
zero and consequently P = 0 which is perfectly acceptable for classical non-quantum behaviour. Based on this 
simple analysis alone it becomes obvious that spacetime itself is the source of all energy in the universe even in 
a flat but non-smooth universe provided the intrinsic Cantorian-fractal nature of the fabric of spacetime is not 
overlooked [34] [46]. 

6. Just in Case We Are Permitted to Say Something Philosophical 
In view of the Vienna circle [47] [54] and as repeatedly mentioned by P. Dirac in informal discussions with 
Niels Bohr and Werner Heisenberg: “philosophy is the systematic misuse of a nomenclature devised specifically 
for this purpose” [37]. As witty and penetrating this memorable quotation may be and as justified in certain ex-
treme situations in general, we could not agree with it. In our view theoretical-mathematical physics and pure 
mathematics are highly successful philosophy that shows the right way to deal with all fields of human endea-
vour and inquiry. Apart of all that, the author full heartedly agrees with William James, one of the main found-
ers of pragmatic philosophy [38] that a mind that is not permitted to philosophize, i.e. not permitted to love the 
science of “wisdom” will sink into deep intellectual depression and emotional incomprehensibility [37]-[39]. 
Thus if the author may be permitted to come to the point of making the above case reasonably acceptable, then 
he would say that it is impossible to think of any “mechanism” of creation without having an abstract idea first 
and even if temporal order was not created yet, it is not possible to insist that the act of an abstract idea of ‘be-
ing’can only come about with a hot explosion. We have many mechanisms of creation without hot bangs in ma-
thematical marvels like the Banach-Tarski decomposition and the related two dimensional hyperbolic examples 
[23]. It is clear that von Neumann-Connes’ dimensional function [34] and our way of dealing with four dimen-
sional fusion runs pretty much in the same direction [26]. From all the above we would like to rhetorically ask if 
the entire universe was created from the totally empty set with fire, why could be not achieve a cold fusion? 
With this question and the self evident answer, we rest our case. 

7. Conclusions 
The present paper is a testament to the author’s deep belief that when it comes to deep questions pertaining to 
quantum physics, then what is pure mathematics and pure scientific philosophy is basically indistinguishable 
from pure real physics and its pragmatic implications. The paper argues that the implications of von Neumann- 
Connes’ dimensional function, as well as the dimensional function of 4 dimensional fusion algebra that makes 
cold fusion a real pragmatic physical possibility [38]. 

In conclusion of our conclusion we wish to salute the late Nobel Laureate J. Schwinger (see Figure 3) for his 
unwavering stance towards the indispensible scientific freedom, which basically makes the present paper as well 
as many papers before it and hopefully many papers after it by many authors all over the world possible. 
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