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Abstract

This short letter reports on an unsuspected and quite surprising connection between capillary
forces and dark energy. We start with a very brief introduction of the role played by relativistic
hydrodynamics in cosmic dark energy research, and then proceed from there to outline the pro-
posed analogy between dark energy and non-relativistic effects of capillary surface energy.
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1. Introduction

In numerous previous publications, a fundamental theory was advanced to explain the baffling cosmic observa-
tion associated with conjectured dark energy and the surprising measured accelerated rather than decelerating
expansion of the universe [1]-[4]. Exact calculations based on particle-wave duality in highly mathematical set
theoretical formulation led to an ordinary measurable energy density of E(O) = mc?/22 where m is the mass and
c is the speed of light, i.e. only 1/22 of Einstein’s famous energy density [4]. This was a remarkable result and in
full agreement with the latest and most accurate cosmic measurements and supernova analysis which inciden-
tally led to the award of several Nobel Prizes in Physics on two different occasions [1] [4]. For dark energy the
density found was E(D)=mc?(21/22) which amounts to exactly mc’—E(0) showing with absolute clarity
that Einstein’s density, lacking the quantum component, is blind to any distinction between ordinary energy and
dark energy [1]-[4]. Thus apart of the quantitative resolution of this major problem, a fundamental conclusion
was reached elevating Einstein’s relativity formula E = mc?to a quantum relativity equation
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E =(mcz/22)+ mc? (21/22) =mc® where E(O) is the ordinary energy of a quantum pre-particle in a five-di-

mensional Kaluza-Klein space time and E(D) is the negative dark energy of the quantum pre-wave in the same
Kaluza-Klein space-time [1]-[4]. Seen in this way we begin to understand why ordinary positive energy can be
detected and measured while the negative dark energy could not, at least not directly nor using any conventional
method [3] [4]. The reason for this failure is as simple as it is unexpected and is anchored in the deep logic of set
theory [4]. In set theoretical terms, a quantum particle is a physical materialization of the zero set [3] [4]. The
quantum wave on the other hand is the physical materialization of the empty set [3] [4]. Since “measurement”
interferes with the empty set and causes it to become non-empty, the empty quantum “wave” set transmutes in-
stantly to a zero quantum “particle” set at measurement [3] [4]. This is what we call wave collapse and that is
why the negative dark energy of the wave cannot be measured in the ordinary way unless wave non-demolition
measurements could be developed in the future [1]-[4].

The preceding set theoretical explanation, although mathematically and logically accessible and in some sense
even intuitive, cannot be called physically obvious. For instance it is true that we have a clear picture of a par-
ticle with a wave as its cobordism, i.e. as its surface. Never the less particles and surfaces although inseparable,
cannot be dealt with experimentally except via the contra-intuitive perspective of wave-particle duality [3] [4].
All the same it would be more than desirable to have a conjugate more down to earth and conventional physical
picture to go hand in hand with the fundamental set theoretical interpretation just outlined [1]-[4].

2. Relativistic Hydrodynamics, Dark Energy and Analogy with Capillary
Surface Energy [4]-[7]

In the present work we think that we have at long last found a parallel physical interpretation to our set theoreti-
cal picture which is in a one to one correspondence with the zero set-empty set particle-wave duality [3] [4],
[71-[9]. This we explain after a very short introduction to the role played by relativistic hydrodynamics in cos-
mic dark energy research [10].

2.1. Relativistic Hydrodynamics and Dark Energy

The total density parameter is easily deduced from Einstein’s iconical leap of faith and genius E = mc? to be
Q(total) =1 and that is in full agreement with what Friedmann’s equation ultimately predicts, namely [10]

Q(total) = Q, +Q, +Q, =0.685+0.315+0.000 . Q)

Never the less the most recent and most accurate cosmological measurements lead us to the unavoidable con-
clusion that 95.5% of Q=1 consists of dark matter Q(dm):0.26 and Q, =0.69 dark energy while only

about Q(b)=0.05 is baryonic matter including radiation [3] [4] [10]. In this connection many theories were
advanced to explain the mystery of dark energy [3] [4] [10]. The present author is of a reasonably firm opinion
that the short coming of Einstein’s relativity to reconcile theory and measurement is due to the non-physical
character of Riemannian space-time in contrast to the subsequent theory of Einstein-Cartan and Cosserat-like
space-time [11] [12]. For this reason we support the idea of using the theory of dark fluids and Chaplygin fluid
because they point in the same general direction [10]-[12].

2.2. Capillary Surface Energy and Dark Energy

Let us consider a capillary surface which is something well known in fluid mechanics and in fact from various
simple experiments which almost everyone encountered in elementary school physics [5]. On a fundamental
level however the phenomena involves very complex nonlinearity effects and is related to the theory of a mini-
mal surfaces [6]. The point is that the energy on the surface is meta-stable and is susceptible to spontaneous
symmetry breaking bifurcation instability [7] by jumping into a much lower energy state similar in principle to
phase transition as well as local buckling of thin walled structures [7], a field in which the present author was
initially trained and specialized [7]. As we said earlier the subject is also closely related to minimal surfaces [6]
and we note an almost esoteric property of capillary surfaces which is that although real, they have no thickness
at all [5]. This is somehow an unexpected bridge between the pure mathematics of transfinite set theory and the
real physics of capillary fluid mechanics [5] [8] [9]. We note further that despite the fact of being meta-stable,
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capillary surfaces are remarkably persistent in some experiments which make a good analogy to the steady state
propagation of a quantum wave [8] [9]. Note also that the discrepancy between the measured E = mc?/22 and the
theoretical E = mc? is reminiscent of the discrepancy between the theoretical buckling loads of elastic shells and
its experimental magnitude which can be less than 1/3 of the theoretical one [7].

3. Conclusion

To sum up we could look upon dark energy which is the negative energy of the quantum wave surface of the
quantum particle core [8] as being analogous to the physically and classically real capillary surface energy
which cannot always be easily measured due to spontaneous jump into the lower energy level of the core [5]-[7].
Here we are speaking of higher and lower in absolute terms and are of course disregarding the sign convention.
We conclude by noting the immense importance of relativistic hydrodynamical models in physics and astro-
physics [10] as well as the similarity between dark energy and the imperfection sensitivity of the buckling of
thin elastic shell structures [7].
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