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Preface


‘Fractal zeta universe and cosmic-ray-charge-cloud superfluid’ follows 'Nucleosynthesis in thin layers' as a biblical theme of an information current based universe. Current astrophysical data can be interpreted as being consistent with a nonzero value of the cosmological constant implying a generation of matter. The trilogy 'Nucleosynthesis in thin layers', ‘Fractal zeta universe and cosmic-ray-charge- cloud superfluid’, ‘The sensitive balance’ describes a fractal zeta universe as a new unified theory of strong, weak, electromagnetic, gravitational, and dark interaction. ‘Fractal zeta universe and cosmic-ray-charge- cloud superfluid’ relates nontrivial zeros of the e.g. Riemann zeta function to charges, atmospheric clouds and cosmic rays. An oscillating quadrupolar-like potential near zeta function zeros is predicted as a stability region for several phenomena like the quantum Hall conductivity plateau, gravitational waves, sources of creation of matter and a cosmic-ray-charge-cloud superfluid. The large number hypothesis is demonstrated by self-similarity between the Millikan experiment and cosmic-ray cloud seeding. A number-theoretic treatment to the iterated regulator index enables a Lovelock-like expansion into five fields and their coupling constants. ‘Fractal zeta universe and cosmic-ray-charge-cloud superfluid’ unifies computer algorithms like a Mandelbrot zoom with algorithms in algebra (iterated hyperelliptic and elliptic theta functions and invariants) and number theory. The presented definition of a bi spinor defines a quantum statistics norm as a bicubic norm. Within unified theory with a fifth dark matter force unified forces are time-thermal rotatory motions of quadrupolar potentials as tidal and dissipation less exchange processes. ‘Fractal zeta universe and cosmic-ray-charge-cloud superfluid’ interprets a high-resolution fractal Mandelbrot zoom. The cosmological constant problem is solved by a unified vacuum density being a mean density of period-doublings as additions on elliptic line bundles. The Riemann hypothesis (1859), the Dyson-Macdonald identity (1972) and Dirac’s large numbers hypothesis (1937) are approached by iterated invariants of elliptic line bundles. A magnetic monopole, a charge quantum as well atmospheric clouds and cosmic rays are set in context to nontrivial zeros of iterated zeta functions. Predicted ultra-high masses due to thermal quadrupolar and rotatory temperature gradients offer a new energy production mechanism next to fusion and fission as a ‘creatio ex nihilo’. A fractal zeta universe is an open universe connected with a quadrupolar background susceptibility and a thermal-based redshift. Unlike gravitational wave losses, quadrupolar oscillations are interpreted as an energy gain. Conductivity plateaus as coupling constant plateaus are based on one-dimensional maps from which are derived Keplerian and Coulomb singularities. Self-similar thermal global gradients are equally valid for thin electronic layers, atmospheric layers and the whole universe layer, involving step-like discontinuities and differential oscillations.
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1.Introductory overview



One-dimensional chaotic maps as well as zeros of e.g. the Riemann zeta function ζ(z) and its extensions ζ(z,𝕂) are explained by iterated hyperelliptic/elliptic line bundles [1] [2]. Charge quanta and mass are created and annihilated as clouds related to nontrivial zeros of the zeta function ζ(z,𝕂). A bifurcating flow is calculated by hyperelliptic/elliptic lines as a doubly periodic superfluid experiencing Carnot cycles. Matter of electrons and chaotic atmospheric clouds are explained as cycles near zeros znt of the Riemann zeta function ζ(z). Multiples of znt constitute entities in chaotic clouds. As a result, the galactic origin of cosmic rays is shifted to earth as a space-forming process if zeros of the zeta function ζ(z,𝕂) are regarded self-similar. Aerosols, clouds and rays manifest a persistent atmospheric ionization as a dark, mass and gravity forming process. Gravitational field theory can be understood as Lagrangian or Hamiltonian field theory of an elastic vessel [curved spacetime as an elastic sheet from [3] with algebraic origin of discriminant Δ3k =(0,□). The quadratic map theory describes non-localizable superfluid flow lines of five[image: OEBPS/images/image0001.png] interactions [2]. The potential terms of G4m1m2/r2 are calculated from algebraic units. Spacetime ether contains vessel-superfluid boundaries like nuclear disintegration stars of persistent non-equilibrium [from ‘Nuclear emulsion’, Wikipedia]. Data on cosmic ray count influence on atmospheric aerosols and clouds correlate with global temperature [4] [5]. The present theory embeds weather as a Carnot cycle into a charge and mass creating concept. A step-like behavior of a thermal based universe radius proposed in [2] confirms global temperature data. The semi-qualitative algorithmic-algebraic theory is extended to fractal number fields and fractal coordinates. Lorentz coordinates of matter result from Carnot cycles in ℂ5 of optimal number-theoretic regulator indices RΔ. Dirac’s large number hypothesis concerns an electron to universe mass ratio. The fractal zeta universe uses a self-similar behavior between charge quanta in the electron-oil drop Millikan experiment and a hypothetical mass-atmospheric cosmic-ray-aerosol-cloud correlation  [4] [5] [6] [7]. Experimental data on atmospheric ionization and cloud radiative forcing are claimed to result from two-dimensional mean.[image: OEBPS/images/image0002.png] The mathematical background of a fractal number field is discussed. Non-observable galactic cosmic rays are a root of a bifurcation tree as a ripped spacetime.




1.1.Self-similarity, complex multiplication and homogeneous functions



Indirection operator * as accuracy of a number z as density ρ as and pointer to a number &z as a current density j constitute a four-vector (ρ,j). A number (ρ,j) is taken as a self-similar object (ρ,j)[(ρ,j)] with four-currents jμ=χμνȦν and vector potential Aμ[jν]. A shift δk(ρ,j) are two quadratic maps γ(ϕ3) at k and k+1 of a cubic polynomial ϕ3. A vanishing shift δk(ρ,j) is a continuity equation. Simplest cycles δk≃δkδk of at least four steps q={k,k+1,k+2,k+3} do not conserve j. k[xμ] cycles transport quarter periods K+iK’≃ϑ2(0,ω) along a one-dimensional complex contour CKBK in xμ∊ℂ5 with shift


[image: OEBPS/images/image0003.png]

 on 

 a hypersurface Sμν. Contour CKBK involves homogeneous functions and complex multiplication. Homogenous functions σ,℘,℘’,g2,g3,Δ3 on universal covering u,ω→tu,tω enable self-similar Riemann surfaces R(u) ≃R(z). Here z≃u≃f(ω) for invariants f(ω) and variables z. Complex multiplication (CM) by a rational quadratic map γ(ϕ3) transforms a polynomial ϕ3(z) into a modular invariant ϕ3(f(ω))=0. Addition theorem z-e=γ(ϕ3(t))◦x , Weierstrass form ℘’2=℘3-g2℘-g3 and invariant equation ϕ3(f(ω))=0 are equivalent under γ(ϕ3). Modular units at u=aω, a∊ℚ2 are shifted by γ(ϕ3(f)) to different elliptic curves Eλ. The invariant of ℘’(ω,ω) is set in context to a’(t) which yields an elliptic integral within a Friedmann universe. A quadratic map z=γ(ϕ3(t))◦x records Poncelet secants and tangents of ℙ2 -cones as secants and tangents of Kummer surfaces in ℙ3. A map from ℂ to a generalized Riemann surface includes bifurcation trees. CM limits lattices 𝕃 to a few configurations where t in γ(ϕ3(t)) is cyclic with power integral base 1,t,.., tm-1 [8]. Peculiar γ(ϕ3(t)) are rational in 1,t,.., tm-1 [9] which realize CM statistically. Already a Lattés map as a doubling u→2u yields a quartic map of variables [10] [11] which is much more complicated as a quadratic map of f(ω). As compared to a Riemann surface as an elastic medium surfaces R(u) and R(z) are split into one-dimensional bifurcating trees which create enormous tensile forces. Exceptional cases R(u) and R(z) are embedded into ℂ1 to ℂw by the Weber- Schottky problem with up to 3 free complex parameters [12]. A bifurcation diagram of a simplest cycle are fixed points of a twofold map 


γ(ϕ)∘γ(ϕ)≃G(t̸,z)G(t̸,z)G(t̸,z)G(t̸,z) 


as a polarization loop. A single step k moves z from position 1 to 1’ and bifurcates into position 2 and 2’. A bifurcation diagram is flow lines that build a potential. Whereas position 2’ experiences potential V(11’22’) position 2 experiences potential V(11’2’2) for two different paths. [image: OEBPS/images/image0004.png]
onThis fractal tidal process with four mutual dependencies builds a huge fractal fluid velocity potential.




1.2. Nontrivial zeros znt as Feynman graphs


The Ansatz ζ(z,𝕂) ≃χ(λ-znt) with znt(1-znt)=24/f24 relates a Legendre modular function λ=λm/m+½ to a four-component λm for four quartic roots shifted to ±∞,±i∞ and relates a four-component λm to a bi spinor ψs. Masses m of ψs depend on f(√Δ) which confirms the amplitude form of [13]. Iterates of f(√Δk) on K(X) create Feynman diagram technique of discriminants δ as a generalized Bethe- Salpeter equation.






1.3. Two-valley (two-spheres) model of mass creation and cosmological redshift


Claim: The cosmological redshift results from increased vacuum permittivity which decreases light velocity in ripped spacetime of the fractal zeta universe.




The exchange radiationless scattering amplitude between two valleys of small and large effective mass is A(k)≃1/(ksmall-klarge)2. [image: OEBPS/images/image0005.png]A large momentum transfer in A(k) between valleys yields a contact interaction which depends on ρ±4. The intravalley amplitude as difference of four potentials is approximated by the quadrupolar term A(k)≃Iijkikj/k2 with inertia quadrupole moment Iij one gets ε0(R)≃R2. The equivalent self-similar microscopic correspondence is like a Gunn effect where drift is caused dissipation less by a temperature gradient. Elliptic curves with λ and 1/λ are equivalent. Accordingly, a universe consists of localized shells of masses M1≫M2 exhibiting negative differential conductivity for inner heavy shells (M1) surrounded by light shells (M2).[image: OEBPS/images/image0006.png] A stable order parameter φ is a lattice state with upper valley of higher mass (see Section 5.9). Radiation less exchange scattering is responsible for the quadratic dependence ε0(Ru)≃Ru2 by local, high momentum transfer between both valleys proportional to a ρ±4 fermion vertex (see Section 6.3). The 1/λ model explains a zero-energy universe. Fractional substitutions of the Riemann zeta function ζ(z=λ)≃χ(λ-znt) yield an invariant two-dimensional Laplace equation Δ2ξ(z)=0 for the entire ξ function ξ(z)=-∂j(z)/∂z [14]. A complex neutral quadrupolar current density j(z) is set in context to a four-dimensional current jμ=(ρ±,j) satisfying a continuity equation in four dimensions (Rnet=0) ∂ρ±/∂t+divj=Rnet(ρ±) [image: OEBPS/images/image0008.png]
 or five dimensions (Rnet≠0). A neutral current ∂j(z)/∂z near simple non-trivial zeros znt is first an information current of rate ∂ρ±/∂t, four-vector jμ=(ρ,j)≃(z,&z)≃ (f(ω),&f(ω)). The current is a pointer to an invariant j ≃&f(ω)) and a density change is a count rate [Rnet] as reciprocal time in two-dimensions on complex plane. The complex susceptibility χ is extended to four-dimensions χμν. Then masses mn in znt=½+imρ±n are fluctuations of invariant f(ω).[image: OEBPS/images/image0009.png] For small λ the zeta function describes a persistent ionized state with background polarization. Here ε0(Ru)≃Ru2 ≃φ2 for a finite second shift δkδkε≠0. The physical origin of enhanced susceptibility χ is a chaotic bifurcation process which tends to radiation less exchange Coulomb scattering proportional to ρ±4.[image: OEBPS/images/image0004.png] Regular bifurcation is caused by a congruent cubic invariant of λ and f(ω) transmitting to a cubic/quartic net rate Rnet(ρ)≃ρ4 for complex spacetime as a hyperelliptic/elliptic medium. The Rydberg constant R∞=αf2/λc decreases while the Compton wavelength λc=ℏ/mEcl increases due to a decrease of the velocity of light cl=1/√ε0μ0. Here αf is the fine structure constant. An increase of the background dielectric constant ε0 due to dark Auger ( radiation less ) generation/recombination has been proposed already in [15]. Bifurcations envelop cavities of spacetime in small regions. A nonstationary but elastic Friedmann universe with
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has radius (complex order parameter) φ. Expansion cl/φ(t)→0 for cl≃const, φ(t)→∞ is equivalent to dark polarization with cl→0, φ(t)≃const. Stability is caused by loops of iterated modules λk in the vicinity of simple zeros znt where cycles in latitudes of λk-valleys create matter. A periodic hyperelliptic/elliptic bifurcation is a fundamental property of a self-similar spacetime and is felt as dark polarization: The cosmological redshift and apparently expansion of the universe, the nearly isotropic cosmic background radiation, the cosmic ray atmospheric ionization and cloud radiative forcing, the proton-electron stability. Periods νSh yield a second order quadrupolar term in the potential felt as negative differential susceptibility and a large mass particle. As an extremal negative differential susceptibility χ a conductivity plateau and a cubic invariant ϕ3(f(ω)) emerges. 




1.4. Quadrupolar oscillation (gravitational wave-like) as mass creation


A neutral quadrupole potential is understood with vanishing dipole and harmonic oscillation which is equivalent to a periodic four-particle scattering process 1,2→1’,2’ as two bifurcating lines in Sharkovsky cycles. For lots of correlated rates (1.7), (1.8), (1.11), (1.12), (1.23) capture an area 2πδF2 In distinction to the accepted big bang scenario matter creation is attributed to zero of the zeta function ζ(z,𝕂) as a zero-energy universe state. The number of nontrivial zeros of ζ(z,𝕂) is identified with a rate of charge generation. Near its nontrivial zeros znt the zeta function ζ(z,𝕂) is like ζ(z) a quadrupolar rate. Near znt a moment of inertia Iμνxμxν emerges [14]. Then an iterated correlation term [image: OEBPS/images/image0013.png] {ζ(z,𝕂),ζ(z,𝕂)}≃{λ(f),λ(f)}≃Iμν is summed over nontrivial zeros ∑(znt)ζ(znt)=0 and world-points X(f). Here {ζ(z,𝕂),ζ(z,𝕂)}≃Xt(f)jX(f) 


is quadrupole- quadrupole-like on Kummer surface K(X(f)). Binary invariance of {ζ(z,𝕂),ζ(z,𝕂)}and of zeta functions ζ(z,𝕂)≃χ(λ-znt) can be set in context to a modular function z≃λ which depends itself on a binary invariant f(ω). As a result, a given value ζ(z) is a binary invariant for a whole system of functions. For simplest cycles Xt(f)jX(f) oscillates for index quadruples q. Here δk3 in simplest cycles yields δk3≃δk or 


[image: OEBPS/images/image0016.png]


leading to a mass generation term. Stress-energy is a square of the third derivative


[image: OEBPS/images/image0017.png]


of the quadrupole momentum is the stress-energy contribution of gravitational waves [16]. Like coulomb forces (see Section 6.7) gravitational waves are also reducible to a one-dimensional problem [16]. Usually, a third derivative
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generates a loss of electromagnetic or gravitational energy which is proven by radiation-loss of binary star systems. On the contrary, simplest cycles yield an energy gain due to third derivatives as an energy gain. Quadrupolar interaction is a kind of tidal or van der Waals long range force. If long-range forces of L≫1 distinct zeros interact in ℂw the energy increases by Lw for a single state and by ½L2w for all states which is 1020 for L=100 and w=5. A van der Waals -like minimum is realized by the cubic λ(f) behavior which enhances accumulation of masses. This process is a nonstationary state of eternal motion which exhibits cycles νSh in the regular chaotic case. A charge quantum with a definite rest mass is resolved by fractal clouds around a definite nontrivial zero of ζ(z). While having a floating inner high mass the outer cloud area is perceived by a vanishingly small mass (see 1.2).




1.5. A neutral quadrupolar quantum Hall current jH



A transverse two-dimensional dissipation less current density is a means of xy-stress-energy. For conserved stress-energy Tμν the second derivative of the moment of inertia Iμν in xy direction satisfies <Txy≥½Ïμν [16]. Oscillations of the quadrupole moment Ïμν ≃Iμν are oscillations of a two-dimensional metric gxy and oscillations of the order parameter φ=K+iK’ as temperature oscillations/fluctuations: Temperature oscillations/fluctuations are theta constants on a closed time-temperature contour. Here mean coordinates x and y are treated as quadrupolar gravitational waves which are based on binary invariants f(ω). Temperature oscillations/fluctuations cause temperature gradients. A nonlinear Seebeck effect an electric field yields jx=0 and jy≠0. With arising dissipation dipole interactions as charges are created. Here Iμν oscillations are periods in iterated chaotic bifurcations of the order parameter φ. A tight-binding model of jH [17] requires a two-mass model of electron mass mE surrounded by a cloud of Planck mass MP.




1.6. Number sequences


Coordinates xμ , e.g.


[image: OEBPS/images/image0011.png]


are indirectly dependent on the order parameter φ. The reason is that coordinate indices are mean values for Δ3=□ or 0. In this book fractal and self-similar numbers z=ζ are indexed by algebraic fields 𝕂 of lowest storage complexity. A zeta function is treated self-similar if ζ(ζ-1)≃ ζ(ζ) near a zero value. A number region z=ζ is stable if a whole field configuration {𝕂} exists with unique inversion map z≃z-1. Number zero z=0 is stable for a set of nontrivial zeros znt of zeta functions z=ζ(znt,{𝕂}). Rational values e.g. may result from binary substitutions γ of nontrivial zeros of the Riemann zeta function γζ(znt). A polynomial root zk yields δzk≃theta constant ϑ(0,ω). The Epstein zeta function ζ(z,𝕂) can be regarded as a sum of theta constants ϑ(0,ω) with density ωz-1 on complex plane [18]. Iterated lattices {𝕃} generate subfields and a product of zeta functions ζ(z,{𝕂}) and Dirchlet L-series over subgroups [19] [20] [21]. Subgroups extend over a zoomed number zk+1 as a sum z+logz which is a feasible solution of units [22]. A difference zk+1-zk is a velocity, rate or a self-similar current density. The pole of the zeta function ζ(z,{𝕂}) is proportional to a circulant regulator index RΔ which is regarded as collective current density extending to ℂ5. The Kronecker product matrix RΔ[RΔ] of logarithmic units l=lnε is regarded as a current density j5 conserved in 5-dimensions. Mass, charge, inorganic matter and organic matter, ideal fluids and gases are created via j5 on bifurcations as tensile forces due to a one-dimensional quadratic map [2]. Self-similar Sharkovsky cycles νSh of the real interval [0,1] are recurrent zeta functions ζ(z), elliptic theta functions ϑ(u,ω) and Weierstrass functions ℘(u,ω). There is no resting point anywhere. Here numbers on complex plane are accessed algebraically by simplest nontrivial polynomial roots s,t,u, which are cubic roots e of pure bicubic number fields 𝕂[∂]. The plane s+t+u=0 is the Mandelstam plane in quantum statistics. Infinite sums in ζ(z), ϑ(u,ω) or ℘(u,ω) are rotations in a bicubic field 𝕂[∂] and a sextic field 𝕂[√∂]. The trivial cubic irrationality ∂ =2⅓ allows a regular, non-stochastic number map. The Cayley quadratic test favors a quadratic map of cubic roots s,t,u. Nontrivial ζ(z)- roots znt= ½+i√s are related to the Legendre modular function




s≃λ(ω)=f28(ω)f-8(ω)=24f-8(ω)f-8(2ω)


f(ω)=1-1/48η((ω+1)/2)/η(ω)


as znt= λk with invariants λ,f,f1 and f2 of modular group Γ(2). Nontrivial roots znt are fixed points of k-iterated elliptic curves Eλ. Number z depends on lattice configuration {𝕃} and reduced algebraic units {lr(k,l)}.




1.7. Zeta function zeros, charges and susceptibility plateau


Claim on charge quantization: The number of nontrivial zeros of the zeta function ζ(z) is proportional to the number of charge quanta.


In regarding points as intervals, zeta functions ζ(z) as number theoretic variables get currents. A persistent information current is a computer algorithm as its fixed point. The existence of an inverse zeta function ζ-1 with a one-to-one relation between ζ(z, 𝕂) and ζ-1 implies the existence of a holomorphic invertible zeta function ζ(z, 𝕂) near a simple nontrivial zero ζ(znt,𝕂). The ξ- function
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satisfies a modular invariant two-dimensional Laplace equation 

y2∂2γξ=0 which corresponds to a neutral current. Here the inverse zeta function ζ-1=λ-znt with Legendre modular function λ describes the ζ-pole at z=1 by 1/λλ'. The zeta function ζ(z) behaves as a complex neutral electrostatic problem in the sense that the entire function Δξ satisfies a one-dimensional Laplace equation. Near znt≃λ[f(ω)] the zeta function ζ(z) behaves volcanic-crater-like or cloud-forming where a simple zero ζ(z,𝕂)≃λ-znt yields a conductivity plateau χ where λ-znt≃χ-1ζ(z,𝕂). A cubic invariant f(√Δk) transmits its behavior to a Legendre modular function λ. A cubic invariant with linear branch ζ(z,{𝕃}) ≃ ζ-1≃λ-znt as a simple zero is a plateau of the susceptibility χ for a given lattice configuration {𝕃}. A simple ζ- zero implies the existence of an inverse χ-1. The conductivity plateau holds also for a product of zeta functions Πζ(z,𝕂) near znt in {lr(k,l)}.

Self-similar numbers ζ(z, 𝕂) are proportional to currents χ(λ({𝕃})-znt) in any reference system due to binary invariance. A current density ζ(z,𝕂)≃j ≃χ(λ-znt) is illustrated by earth’s atmosphere. Existing and newly created matter implies a 3+2-dimensional configuration of masses formed by clouds as a phase transition with creation of topological entropy/magnetic field/cosmic rays. A chaotic 3+1-dimensional motion of X(f) due to 1D complex maps γ has an orthogonal topological configuration current (magnetic field), temperature gradient δkht⊥j⊥∇T with electric field E≃∇T and magnetic field B≃ δkht. In ℂ1 the current j is a count rate with constant susceptibility. A Legendre modular function λ for optimal period-doubling E(∞) (highest current) yields a mean current on area (j, ∇T). The area (j, ∇T) is identified with a Hausdorff measure as a surface 2πδF2 of a parametrized area. A phase transition is initiated by inflection line branches of a cubic invariant polynomial between roots. Susceptibility plateaus are cloud-forming and mass-forming bifurcation trees. The total mass of aerosols and cloud particles is determined by cubic forces as van der Waals forces. Equivalences between zeta functions and hyperelliptic sigma functions ζ(z,𝕂)≃σ(u, 𝕃) and between zeta function amplitudes 𝔸(z) and Weierstrass zeta functions 𝔸(z)≃ζ(u, 𝕃) for lattice configuration {𝕃} and {lr(k,l)} 

get linearized for optimal units near znt.




1.8. Cosmic ray as a non-viscous correlated fluid with huge fractal tidal potential


A perfect non-viscous potential fluid flow as well exact mechanical dynamics can be mapped to a singular 4x4 matrix which is also a Kummer surface K(X(θ)) [23]. K(X(θ)) is perfectly rationalized in [24]. A world point X(θ) in projective space ℙ3 rationalized by arbitrary parameter θ links K(X) to binary invariants. Discrete velocities Xk+1-Xk on Kummer and Weddle surfaces


K(X=(1,-f,f2,1)),W(Y=(1,-f,f2,-f3)) 


are binary invariant. The parameter θ of a twisted cubic is a modular invariant θ=f(ω) as a iterated cubic root in Hermite- Tschirnhausen maps γ(ϕ3(f(ω))). Parametrized K(X(f)) are exact hyperelliptic theta functions mapped to elliptic theta functions of variable module. Accordingly, quartic roots are shifted to ±∞,±i∞ by γ(ϕ3(f(ω))) to cubic roots. Therefore, hyperelliptic-elliptic world- points Xk, Yk of a superfluid dynamics are iterated over period lattices {𝕃} and lattices of reduced algebraic units {lr=(k,q)}. An addition step on Eλ is a simplest cycle PQR as a triangle Tq. Tq leads to a quartic ramification polynomial. The elliptic ℙ3 pencil [25] has four ℙ2 conics. Fluctuations of units {lr(k,l)} by Hermite maps γ(ϕ3) are roots ei=℘(u=ω). Roots ℘(u=ω) depend on invariants λ, f, f1 and f2. Invariants g2,3 change half periods ω1,2 and quarter periods K, K’ causing fluctuating lattices {𝕃}. Bifurcations in a complex Mandelbrot map and a real logistic map correspond to shifts in elliptic curves Eλ[℘(qω)[f(ω)]]. The cubic invariant equation ϕ3(f(ω)) predicts a universal renormalization in γ-bifurcation diagrams. The claim is that a regular non-stochastic map are iterates of the Weierstrass function ℘(u=ω). Iterates of ϑ2 and f(ω) change discriminants Δk for a normal bicubic field. Extreme cases of fluctuating lattices {𝕃} and {lr(k,l)} are washed-out lattice states or ordered lattice states. Elliptic invariants


j(ω)=γ23(ω)


 γ2=f-8(ω)(f24(ω))-24)


are highly decomposable into a cubic f(ω) polynomial appearing e.g. in the class number one problem. Quadratic maps of cubic polynomials as a linear Hermite map generate universal binary invariants with cycles beyond diffusive or a stochastic behavior. A quadratic map of roots satisfies the exact relation


δke=Λ2(𝕃)(λ,1,λ’) 


with [26]


ei= ⅓Λ2(𝕃)(2-λ,2λ-1,-λ-1).


A bi spinor defining relation λ=λm/m+½ depends via coupling constant


Gw≃EhΔ≃ehΔRΔ≃edetlnεij 


on regulator index


hΔRΔ=hΔlogE =detlnεij


where


RΔ→RΔe-π(w)(w! RΔ).


if the Legendre module λ is extended to ℂw. Lattice parameter Λ(𝕃)=(2K/ω1) in ℘(Λ(𝕃)u,Λ(𝕃)ω) explains ultraviolet completion [13] on Mandelstam plane, a GZK cutoff as well the cosmological constant problem because momenta are scaled by Λ≃Gw→0 for w→5 [27]. Accordingly, the cosmic microwave background above GZK are slow dark tidal correlations up to the root of the lines of the bifurcation tree. A regular one-dimensional map fk=f(√Δk) transmits to projective world points X(fk). Poncelet closure of conics as images of X(fk) is viewed in context to modular units g(aω) with rational uniformization u= aω, a∊ℚ [28]. A triple Tq is contained in a triangulated Poncelet polygon in ℙ3 if the Lagrange parameter ℘(u=aω) of a ℙ2- conic contains the value a=⅓. Then bifurcation lines are inflection tangents. A bicubic field 𝕂[∂] has local field norm Nm(fk, 𝕂[∂])=2 which corresponds to a finite boundary |z| <2 of map


 zk+1=zk2+c




with ∂=2⅓. RΔ- matrix elements of l(r) are equivalent to a zoom for f(r), ε(r). The potential for fluid flow V≃ Xk+1(fk+1)-Xk (fk) gets differentiable for k→∞. The Mandelbrot set |zk| <2 is a condition for a self-localized thermodynamic boundary for a non-viscous, thermoelectric fluid governed by one-dimensional fk. A cardioid as a fluid with positive surface tension develops a complex time ϑ(u,ω) contour. One-dimensional complex f-cardioids are self-similar: X[f]- charged currents in microstructures are equivalent to a slush- cloud- atmospheric- fluid motion on a sphere ℂ≃𝕊2: A four-dimensional local non-conserved current (conserved globally in five-dimensions) is a bifurcating fluid flow around a solid-like region where clouds have ray-shower. It is claimed that already in earth’s atmosphere multiples of 2πδF2 with Feigenbaum constant δF are observable as a mean 3D cloud motion projected onto 1D complex plane. Optimal iterates for E→εε (see Section 4)


l(r)=logE(r)=2lsi+μ1+2μ2 els,i+2μ2 ∂ζ(ls,ms,z)/∂z|z=lsi=0 (1.1)


contain a bosonic scattering factor 


∂ζ(ls,ms,z)/∂z=nB(s)(1+nB(s))lnl/m|s=zlnl-lnm


A fractal equivalent of energy is λ+lnλ [22]. From the first beginning optimal solutions are related to a boson-boson scattering amplitude in quantum statistics ≃nB(1+nB). Energy scales are determined by the dimensionless regulator index RΔ as a coupling constant. A binary tree correlation number #(λ+lnλ)≃1020 ∊ ℂ1 to ℂ3 corresponds to a correlated area perpendicular to its axis which can extend to #(λ+lnλ)≃1028…10200∊ ℂ1 to ℂ5. This self-similarity spans from solar systems to the whole universe area. Following Dirac’s large number hypothesis, a universe should be identified with a charged quantum. In addition, ultra-high cosmic rays are a splitting of space into a binary tree as a precursor of a solid-state-like organic-tree-growth process. The bifurcation rate λk+1 -λk should follow a cubic behavior λ-3 prescribed by the invariant f(ω) which is in accord with experimental data [image: OEBPS/images/image0029.png] energy-2.7…-3 on cosmic rays [27]. The macroscopic equivalent of elementary charges is 2πδF2 multiples of mean cloud current vs. temperature change as a self-boundary of a Carnot cycle. Cardioid like cycles consist of entropy cycles (x-axis) and linear independent temperature cycles (y-axis) as a simplest cycle which is defined by a quadruple. This classifies a non-viscous superfluid state. Real optimal regulator indices logε are optimal currents jq ≡ lr=(k,q). ϑ(u,ω) functions are regarded as inverse temperature potential in a complex time. Mean invariants f(ω) are assigned to masses. k-dependent agM-iterates ϑ[gh](0,2kω) obey ω-dependent k→∞ limits (Section 4.1). Mean values lr=(k+2,q)≃½(lr=(k,q)+ lr=(k+1,q)) are a vanishing second-order shift δkδklr=Σ(w)δkδklr=0 in up to w dimensions. Iterated modules of elliptic curves yield an ideal fluid flow in real space bifurcating around a solid-like region. An iterated ideal fluid motion is viewed as a solid-liquid-gaseous slushy in dependence on iterates k. (f,λ) cycles are (temperature T, topological entropy ht) cycles equivalent to (volume ,pressure-current (j,j) - cycles. A particle is a superfluid state in ℂ5 with mass as a four-dimensional one-periodic λ and X(f) fixed point δkλ≃δkδkλ. A complex map


 zk+1=zk2+c




travels on a definite curve Eλ: z-e= γ(ϕ3)◦x or on different Eλ. The real logistic map can also be written as λ ←rλλ’ on interval [0,1] with λ’=1-λ. A rational Tschirnhausen-Hermite map γ(ϕ3)◦(f(√Δk)) unifies both maps. γ(ϕ3(f(√Δk))) changes discriminant Δ2k, λ. Matter ‘ab initio’ is not a ℙ3 image but a binary invariant fixed point of X(f). The binary form of a quadratic map γ(ϕ3) allows to relate energies (one-dimensional information currents j≃zk+1-zk) to large area detector arrays Ad. Then the tree root as the highest energy is experimentally not accessible. The surface area Ad stands for a superfluid correlation length on the border to a solid state. For cosmic rays ≈1020eV the area Ad is the earth surface correlation area ≈1km. Within a zoom Planck energies Mp≈1028eV are like lowest particle energies 10-5eV. A fractal universe is a continuum-theoretic fluid-solid slush in ℂ1 or ℂ2 to ℂ5 (𝕊2 to 𝕊5 ) repeatedly encapsulates into a sphere ℂ1 (𝕊2) at information densities k≃101000 . Encapsulations are fixed points of γ(ϕ3). Fixed points of binary substitutions γ(ϕ) can contain 32 crystallographic symmetry groups Gc [29]. Gc is also explainable in genus 3 [30]. A 𝕊2 encapsulation is a complex layer-dependent process of mass and charge creation though total mass and energy can vanish. Mathematically it is the invariance of λ=λm/m+½ in
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